
AO 120 (Rev. 08/10 ) 

Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK 

TO: 

Case 1:16-cv-01208-AJT-MSN Document 4 Filed 09/23/16 Page 1 of 1 PagelD# 22 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court 	 Eastern District - Virginia 	 on the following 

❑ Trademarks or 	2 Patents. ( ❑ the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. 
1:16-cv-1208 

DATE FILED 
9/22/2016 

U.S. DISTRICT COURT 
Eastern District - Virginia 

PLAINTIFF 

Eli Lilly and Company, et al. 

DEFENDANT 

Cipla Limited, et al. 

PATENT OR 
TRADEMARK NO. 

DATE OF PATENT 
OR TRADEMARK 

HOLDER OF PATENT OR TRADEMARK 

1 	6,943,166 9/13/2005 Lilly ICOS, LLC 

2 

3 

4 

5 

In the above—entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
■ Amendment 	■ Answer 	■ Cross Bill 	❑ Other Pleading 

PATENT OR 
TRADEMARK NO. 

DATE OF PATENT 
OR TRADEMARK 

HOLDER OF PATENT OR TRADEMARK 

1 

2 

3 

4 

5 

In the above—entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 
	 I 

CLERK (BY) DEPUTY CLERK DATE 

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director 
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy 
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Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK 

TO: 

Case 1:16-cv-01120-GBL-IDD Document 4 Filed 09/07/16 Page 1 of 1 PagelD# 32 

AO 120 (Rev. 08/10 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court 
	

Eastern District of Virginia 	 on the following 

❑ Trademarks or Patents. ( ❑ the patent action involves 35 U.S.C:. § 292.): 

DOCKET NO. 
1 :16cv1120 

DATE FILED 
9/2/2016 

U.S. DISTRICT COURT 
Eastern District of Virginia 

PLAINTIFF 

Eli Lilly and Company, et al. 

DEFENDANT 

Alembic Pharmarceuticals Ltd., et al. 

PATENT OR 
TRADEMARK NO. 

DATE OF PATENT 
OR TRADEMARK 

HOLDER OF PATENT OR TRADEMARK 

1 	6,943,166 9/13/2005 Lily ICOS LLC. 

2 

4 

5 

In the above—entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
❑ Amendment ❑ Answer 	■ Cross Bill 	■ Other Pleading 

PATENT OR 
TRADEMARK NO. 

DATE OF PATENT 
OR TRADEMARK 

HOLDER OF PATENT OR TRADEMARK 

1 

2 

4 

5  

In the above entitled case. the following decision has been rendered or judgemei 

DECISION/JUDGEMENT 

CI.FTK (BY) DEPUTY CLERK DATE 

Fernando Galindo 

Copy 1----Upon initiation of action, mail this copy to Director Copy 3--Upon termination of action, mail this copy to Director 
Copy 2 	Upon riling document adding patent(s), mail this copy to Director Copy 4—Case file copy 
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AO 120 (Rev. 08/10) 

Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK 

TO: 

Case 1:16-cv-01122-LO-TCB Document 4 Filed 09/02/16 Page 1 of 1 PagelD# 33 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court 	 Eastern District Virginia - Alexandria 	 on the following 

0 Trademarks or 	0 Patents. ( 0 the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. 
1:16-cv-1122 

DATE FILED 
9/2/2016 

U.S. DISTRICT COURT 
Eastern District Virginia - Alexandria 

PLAINTIFF 

Eli Lilly and Company, et al. 

DEFENDANT 

Mylan Pharmaceuticals Inc. 

PATENT OR 
TRADEMARK NO. 

DATE OF PATENT 
OR TRADEMARK 

HOLDER OF PATENT OR TRADEMARK 

I 	6,943,166 9/13/2005 Eli Lilly and Company 

2 

3 

4 

5 

In the above—entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
• Amendment 	MI Answer 	• Cross Bill 	• Other Pleading 

PATENT OR 
TRADEMARK NO. 

DATE OF PATENT 
OR TRADEMARK 

HOLDER OF PATENT OR TRADEMARK 

I 

2 

3 

4 

5 

In the above—entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

CLERK (BY) DEPUTY CLERK DATE 

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director 
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy 

0003
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Tel: 571-272-7822 	 Entered: September 1, 2016 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

INTELGENX CORPORATION, 
Petitioner, 

v. 

ICOS CORPORATION, 
Patent Owner. 

Case IPR2016-00678 
Patent 6,943,166 B1 

Before SHERIDAN K. SNEDDEN, SUSAN L. C. MITCHELL, and 
ZHENYU YANG, Administrative Patent Judges. 

YANG, Administrative Patent Judge. 

DECISION 
Denying Institution of Inter Partes Review 

37 C.F.R. § 42.108 
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IPR2016-00678 
Patent 6,943,166 B1 

INTRODUCTION 

IntelGenX Corporation ("Petitioner") filed a Petition (Paper 1, "Pet.") 

to institute an inter partes review of claims 1-12 of U.S. Patent No. 

6,943,166 B1 (Ex. 1001, "the '166 patent"). ICOS Corporation ("Patent 

Owner") timely filed a Preliminary Response. Paper 11 ("Prelim. Resp."). 

Based on this record, we determine Petitioner has not established a 

reasonable likelihood that it would prevail in showing the unpatentability of 

at least one challenged claim. See 35 U.S.C. § 314(a). Therefore, we deny 

institution of an inter partes review. 

Related Proceedings 

According to the parties, there are no related matters that would affect 

or be affected by this proceeding. Pet. 59; Paper 8, 2. 

The '166 Patent 

The '166 patent relates to a highly selective phosphodiesterase (PDE) 

enzyme inhibitor and its use in a pharmaceutical unit dosage form. 

Ex. 1001, Abstract, 1:14-16. 

Type 5 cGMP-specific PDE (PDE5) is an attractive target in the 

treatment of sexual dysfunction. Id. at 1:34-39. Before the '166 patent 

invention, a pharmaceutical product, which provides a PDE5 inhibitor, was 

available and marketed for treating male erectile dysfunction ("ED") under 

the trademark VIAGRA®. Id. at 1:41-43. The active ingredient in 

VIAGRA® is sildenafil. Id. at 1:43-44. According to the '166 patent, 

however, "[w]hile sildenafil has obtained significant commercial success, it 

has fallen short due to its significant adverse side effects." Id. at 1:58-60. 

The '166 patent discloses a pharmaceutical unit dosage composition 

comprising about 1 to about 20 mg of compound tadalafil, which has the 
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IPR2016-00678 
Patent 6,943,166 B1 

following structure: • 

Id. at 3:11-28. The '166 patent discloses that the pharmaceutical unit 

dosage is suitable for oral administration, and is useful for treating sexual 

dysfunction. Id. at 3:29-31. 

Illustrative Claim 

Claim 1 is the sole independent claim challenged in the Petition. It 

reads: 

1. A method of treating sexual dysfunction in a patient in need 
thereof comprising orally administering one or more unit dose 
containing about 1 to about 20 mg, up to a maximum total dose 
of 20 mg per day, of a compound having the structure [of formula 
(I)]. 

Asserted Grounds of Unpatentability 

Petitioner asserts the following grounds, each of which challenges the 

patentability of claims 1-12: 

Basis References 
§ 103 Daugan' 
§ 103 Daugan and SNDA2  

Daugan, WO 97/03675, published Feb. 6, 1997 (Ex. 1002, "Daugan"). 

2  Center for Drug Evaluation and Research, Approval Package for 
VIAGRA®, Approval Date March 27, 1998 (Ex. 1003, "SNDA"). 
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IPR2016-00678 
Patent 6,943,166 B1 

In support of its patentability challenges, Petitioner relies on the 

Declaration of Drs. Wayne J.G. Hellstrom (Ex. 1005) and Douglas Reid 

Patterson (Ex. 1007). 

ANALYSIS 

Claim Construction 

In an inter partes review, the Board interprets a claim term in an 

unexpired patent according to its broadest reasonable construction in light of 

the specification of the patent in which it appears. 37 C.F.R. § 42.100(b); 

Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct. 2131, 2144-46 (2016). Under 

that standard, and absent any special definitions, we assign claim terms their 

ordinary and customary meaning, as would be understood by one of ordinary 

skill in the art at the time of the invention, in the context of the entire patent 

disclosure. In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 

2007). 

Claim terms need only be construed to the extent necessary to resolve 

the controversy. Wellman, Inc. v. Eastman Chem. Co., 642 F.3d 1355, 1361 

(Fed. Cir. 2011). On this record and for purposes of this Decision, we see no 

need to construe any term expressly. 

Prior Art Disclosures 

Daugan  

Daugan identifies (6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-

(3,4-methylene-dioxyphenyl)pyrazino[2',1':6.1] pyrido[3,4-b]indole-1,4-

dione, also known as compound (A), as a compound of the invention. 

Ex. 1002, 3:24-25. Compound (A) is the same as the compound of formula 

(I) in the '166 patent, i.e., tadalafil. 

Daugan teaches that tadalafil is useful for treating male or female 
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IPR2016-00678 
Patent 6,943,166 B1 

sexual dysfunction. Id. at 4:25-28. According to Daugan, tadalafil may be 

administered orally to treat erectile dysfunction. Id. at 3:30-32. It also 

teaches that "for a typical adult patient, individual tablets or capsules contain 

from 0.2-400mg of active compound, in a suitable pharmaceutically 

acceptable vehicle or carrier, for administration in single or multiple doses, 

once or several times per day." Id at 5:4-7. Specifically, Daugan teaches 

preparing tablets with 50 mg active compound. Id. at 12:15-14:16. 

SNDA 

SNDA teaches sildenafil is a potent PDE5 inhibitor and is useful for 

treating ED. Ex. 1003, 35. Sildenafil is therapeutically effective for treating 

ED at doses of 25, 50, and 100 mg. Id. at 127-28, 215, 217-19. According 

to SNDA, in some patients, doses as low as 5 and 10 mg are therapeutically 

effective over placebo. Id. SNDA states that the "maximum recommended 

dosing frequency is once per day." Id. at 50. 

Obviousness Grounds 

Petitioner contends that claims 1-12 would have been obvious over 

the teachings of Daugan, either alone or in combination with SNDA. 

Pet. 20-46. In both obviousness grounds, Petitioner relies on both Daugan 

and SNDA for suggesting tadalafil dose recited in claim 1. Based on the 

current record, we determine Petitioner has not established a reasonable 

likelihood that it would prevail in this assertion. 

Specifically, Petitioner points to Daugan for teaching tadalafil 

formulations comprising individual tablets or capsules containing "from 0.2-

400mg of active compound." Id. at 22, 25 (citing Ex. 1002, 5). According 

to Petitioner, while Daugan provides examples of 50 mg dosage forms for 

oral administration, it teaches that "other strengths" and "other doses" may 

5 

0008



IPR2016-00678 
Patent 6,943,166 B1 

be prepared, and that "lower dose ranges may be merited." Id. at 23, 25 

(citing Ex. 1002, 12-16). In addition, Petitioner refers to SNDA for 

teaching that sildenafil is therapeutically effective in treating ED at doses of 

25, 50, and 100 mg. Id. at 39 (citing Ex. 1003, 127-28, 215, 217-19). In 

some patients, Petitioner asserts, sildenafil is therapeutically effective in 

dosages as low as 5 to 10 mg. Id. at 26, 39 (citing Ex. 1003, 127-28, 215, 

217-19). 

According to Petitioner, because tadalafil is a more potent and highly 

selective PDES inhibitor, an ordinary artisan would have had a reason to use 

doses lower than the 50 mg dose exemplified in Daugan, including doses 

lower than the known effective doses of sildenafil, and would have had a 

reasonable expectation of success in doing so. Id. at 26-28, 42-44. As a 

result, Petitioner contends, one of ordinary skill in the art would have arrived 

at the method of claim 1 either by following the express teachings and 

guidance in Daugan, or through routine optimization. Id. at 29, 44. 

In its Preliminary Response, Patent Owner does not address the "unit 

dose containing about 1 to about 20 mg" limitation. Patent Owner, instead, 

emphasizes that Petitioner fails to account for another essential claim 

limitation—"a maximum total dose of 20 mg per day." Prelim. Resp. 13-22. 

We agree with Patent Owner. 

In an inter partes review, the petition must specify where each 

element of the claim is found in the prior art. 37 C.F.R. § 42.104(b)(4). 

Claim 1 recites "orally administering one or more unit dose containing about 

1 to about 20 mg, up to a maximum total dose of 20 mg per day." In 

general, all patent claim terms are presumed to have meaning. Bicon, Inc. v. 

Straumann Co., 441 F.3d 945, 950 (Fed. Cir. 2006). Petitioner, however, 
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IPR2016-00678 
Patent 6,943,166 B1 

paraphrases the claim as "recit[ing] a method of treating sexual dysfunction 

comprising administering a tadalafil dose range of 'about 1 to about 20 

mg.'" Pet. 21. In other words, Petitioner appears to ignore the maximum-

total-dose requirement. Petitioner's analysis reflects this omission. 

Assuming, without deciding, that tadalafil would have been expected to be 

therapeutically effective at doses from "about 1 to about 20 mg," Petitioner 

does not point to the asserted prior art or otherwise explain why an ordinary 

artisan would limit the tadalafil dose to 20 mg per day. 

As a result, based on the current record, we conclude Petitioner has 

not established a reasonable likelihood it would prevail in showing that 

claim 1 would have been obvious over Daugan, either alone or in 

combination with SNDA. 

CONCLUSION 

On this record, Petitioner has not demonstrated a reasonable 

likelihood of prevailing on its challenges to the patentability of any 

challenged claim of the '166 patent on the grounds asserted in the Petition. 

ORDER 

Accordingly, it is 

ORDERED that Petitioner's request for an inter partes review of 

claims 1-12 of the '166 patent is denied and no inter partes review is 

instituted. 
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IPR2016-00678 
Patent 6,943,166 B1 

PETITIONER: 

Patrick A. Doody 
Bryan P. Collins 
Pillsbury Winthrop Shaw Pittman, LLP 
patrick.doody@pillsburylaw.com  
bryan.collins@pillsburylaw.com  

PATENT OWNER: 

Mark J. Feldstein 
Joshua L. Goldberg 
Yieyie Yang 
Finnegan, Henderson, Farabow, 

Garrett & Dunner, LLP 
mark.feldstein@finnegan.com  
joshua.goldberg@finnegan.com  
yieyie.yang@finnegan.com  

Mark J. Stewart 
Dan L. Wood 
Eli Lilly and Company 
stewart_mark@lilly.com  
wood_dan_l@lilly.com  
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 	: 6,943,166 B1 
	

Page 1 of 2 
APPLICATION NO. : 10/031556 
DATED 	: September 13, 2005 
INVENTOR(S) 	: Pullman et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

First page, line 54, in the title, "INHABITORS" should be --INHIBITORS-- and 
"DISFUNCTION" should be --DYSFUNCTION-- 

Column 1, lines 1-4, in the title, "INHABITORS" should be --INHIBITORS-- and 
"DISFUNCTION" should be --DYSFUNCTION-- 

Column 1, line 35, "CGMP" should be -- cGMP -- 

Column 1, line 35, delete "lyzing" 

Column 1, line 38, "PDES" should be -- PDE5 -- 

Column 1, line 51, "3 rM" should be -- 3 nM -- 

Column 1 line 62, "vison" should be --vision -- 

Column 2, line 14, "PDES" should be -- PDE5 -- 

Column 2, line 36, delete "in" between "the" and "product" 

Column 2, line 44, "for-sexual" should be -- for sexual -- 

Column 3, line 45, "in vitro" should be italicized 

Column 4, line 45, "Iarts." should be -- arts. -- 

Column 5, lines 53-54, "VIAGRA" should be -- VIAGRA°  -- 

Column 6, line 15, "2xSC-leu" should be -- 2X SC-leu -- 

Column 6, line 17, "2xYEP/" should be -- 2X YEP/ -- 

Column 6, line 19, "-700C." should be -- -70°C. -- 

Column 6, line 41, "ZnSO,)." should be -- ZnSO4). 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 	: 6,943,166 B1 
	

Page 2 of 2 
APPLICATION NO. : 10/031556 
DATED 	: September 13, 2005 
INVENTOR(S) 	: Pullman et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Column 6, line 53, "[32p] cGMP to [32p]5'GMP" should be -- [32P] cGMP to 
[32p] 5'GMP -- 

Signed and Sealed this 

Eighth Day of August, 2006 

JON W. DUDAS 
Director of the United States Patent and Trademark Office 
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SPE RESPONSE FOR CERTIFICATE OF CORRECTION 

Paper No.: 	 
DATE 	 June 2. 2006  

TO SPE OF : ART UNIT 	3724  

SUBJECT 	: Request for Certificate 	of Correction for Appl. No.:  10/031556 	Patent No.:  7,024,776 B2 

Please respond to this request for a certificate of correction within 7 days. 

Please review the requested changes/corrections as shown in the COCIN document(s) in 
the IFW application image. No new matter should be introduced, nor should the scope or 
meaning of the claims be changed. 

Please complete the response (see below) and forward the completed response to scanning 
using document code COCX. 

Magdalene Talley  

Certificates of Correction Branch 

703-308-9390 ext. 116 

Thank You For Your Assistance 

The request for issuing the above-identified correction(s) is hereby: 
Note your decision on the appropriate box. 

❑ Approved 	 All changes apply. 

❑ Approved in Part 	 Specify below which changes do not apply. 

❑ Denied 	 State the reasons for denial below. 

Comments: 	  

SPE 	 Art Unit 
PTOL-306 (REV. 7/03) 	 U.S. DEPARTMENT OF COMMERCE Patent and Trademark Office 0014



Cl 
 

PATENT--FEE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of: 	 ) 	I hereby certify that this 

	

) 	paper is being deposited 
WILLIAM E. PULLMAN ET AL. 	 ) 	with the United States 

	

) 	Postal Service with suffi- 
Patent No. 6,943,166 	 ) 	dent postage, as first 

	

) 	class mail, in an envelope 
Issued: September 13, 2005 	) 	addressed to: 

) 
Serial No. 10/031,556 	 ) 	Commissioner for Patents 

	

) 	P.O. Box 1450 
Filed: October 19, 2001 	 ) 	Alexandria, VA 22313-1450. 

) 
For: COMPOSITIONS COMPRISING 	) 	Dated: May 16, 2006 
PHOSPHODIESTERASE INHIBITORS FOR ) 
THE TREATMENT OF SEXUAL 	 ) 
DYSFUNCTION 	 ) 

) 
Attorney Docket No. 29342/36206A ) 

	

) 	 412 
) 	James J. Napoli 
) 	Registration No. 32,361 
) 	Attorney for Applicants 

REQUEST FOR CERTIFICATE OF 
CORRECTION UNDER RULES 3 22 (a) & 323  

05/22/2006 BABRO081 00000013 6943166 
100.00 OP 

01 FC:1811 

Sir: 

Patentees respectfully request a Certificate 

of Correction to be issued for the above-identified 

U.S. Patent correcting the patent as noted in the 

attached "Certificate of Correction" form PTO 1050. 

Duplicate copies of the form are attached hereto. 

Errors in the patent can be verified by 

reference to the application as follows: 

MAY !,2073  

Of Con ecriu;  

MAY 2 4 ZON 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
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Appin. Page # Appin. Line # Column # Line # Error by 

Notice of 
Allowance 

First Page 54 PTO 

Notice of 
Allowance 

1 1-4 PTO 

2 2 1 35 PTO 

2 2,3 1 35 PTO 

2 6 1 38 PTO 

2 20 1 51 PTO 

2 last line 1 62 applicants 

3  22 2 14 PTO 

4 15 2 36 PTO 

4 24 2 44 PTO 

7 1 3 45 PTO 

9 14 4 45 PTO 

11 30 5 53-54 PTO 

12 29-30 6 15 PTO 

12 32 6 17 PTO 

12 34 6 19 PTO 

13 24 6 41 PTO 

14 6 6 53 PTO 

14 14 6 61 PTO 

17 10-11 8 7 PTO 

18 26 8 48 PTO 

21 2 9 43-44 PTO 

26 26 12 11 PTO 

Our check in the amount of $100.00 to correct 

the error(s) by patentee(s) is submitted herewith. 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 

By 
James J. Napoli 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

Chicago, Illinois 
May 16, 2006 
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PTO/SB/44 (02-01) 
Approved for use through 01/31/2004. OMB 0651-0033 

Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

(Also Form PTO-1050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 	 6,943,166 

DATED 	 09/13/2005 

INVENTOR(S) 	 PULLMAN ET AL. 

It is certified that error appears in the above-identified patent and that said Letters 

Patent is hereby corrected as shown below: 

First page, line 54, in the title, "INHABITORS" 
should be --INHIBITORS-- and "DISFUNCTION" should be 
--DYSFUNCTION-- 

Column 1, lines 1-4, in the title, "INHABITORS" 
should be --INHIBITORS-- and "DISFUNCTION" should be 
--DYSFUNCTION-- 

Column 1, line 35, "CGMP" should be -- cGMP --

Column 1, line 35, delete "lyzing" 

Column 1, line 38, "PDES" should be -- PDE5 --

Column 1, line 51, "3 rM" should be -- 3 nM --

Column 1 line 62, "vison" should be -- vision --

Column 2, line 14, "PDES" should be -- PDE5 -- 

MAILING ADDRESS OF SENDER: 
James J. Napoli, Ph.D. 
MARSHALL, GERSTEIN & BORUN LLP 

233 S. Wacker Drive, Suite 6300 
Sears Tower 
Chicago, Illinois 60606-6357 

PATENT NO.: 6,943,166 

No. of additional copies: 1 

HAY 2 4 ZOOU 
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PTO/SB/44 (02-01) 
Approved for use through 01/31/2004. OMB 0651-0033 

Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

(Also Form PTO-1050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 	 6,943,166 

DATED 	 09/13/2005 

INVENTOR(S) 	 PULLMAN ET AL. 

It is certified that error appears in the above-identified patent and that said Letters 

Patent is hereby corrected as shown below: 

Column 2, line 36, delete "in" between "the" and "product" 

Column 2, line 44, "for-sexual" should be -- for sexual --

Column 3, line 45, "in vitro" should be italicized 

Column 4, line 45, "Iarts." should be -- arts. - 

Column 5, lines 53-54, "VIAGRA" should be -- VIAGRA®  - 

Column 6, line 15, "2xSC-leu" should be -- 2X SC-leu -- 

Column 6, line 17, "2xYEP/" should be -- 2X YEP/ -- 

Column 6, line 19, "-700C." should be -- -70°C. - 

Column 6, line 41, "ZnS0,)." should be -- ZnSO4 ). --

Column 6, line 53, "[32p]cGMP to [32p]5'GMP" should be 
-- 	[32P] cGMP to [32P] 5 ' GMP - - 

MAILING ADDRESS OF SENDER: 
James J. Napoli, Ph.D. 
MARSHALL, GERSTEIN & BORUN LLP 

233 S. Wacker Drive, Suite 6300 
Sears Tower 
Chicago, Illinois 60606-6357 

PATENT NO.: 6,943,166 

No. of additional copies: 1 
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PTO/SB/44 (02-01) 
Approved for use through 01/31/2004. OMB 0651-0033 

Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

(Also Form PTO-1050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 	 6,943,166 

DATED 	 09/13/2005 

INVENTOR(S) 	 PULLMAN ET AL. 

It is certified that error appears in the above-identified patent and that said Letters 

Patent is hereby corrected as shown below: 

Column 6, line 61, "MgCl," should be -- MgC12 , 

Column 8, line 7, "polyvinylpurrolidine" should be 
polyvinylpyrrolidine -- 

Column 8, line 48, "ICS„" should be -- IC50 , - 

Column 9, lines 43-44, "scintillatio n" should be 
-- scintillation -- 

Column 12, line 11, "PDES" should be -- PDE5 -- 

MAILING ADDRESS OF SENDER: 

James J. Napoli, Ph.D. 
MARSHALL, GERSTEIN & BORUN LLP 

233 S. Wacker Drive, Suite 6300 
Sears Tower 
Chicago, Illinois 60606-6357 

PATENT NO.: 6,943,166 

No. of additional copies: 1 
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It is certified that error appears in the above-identified patent and that said Letters 

Patent is hereby corrected as shown below: 

First page, line 54, in the title, "INHABITORS" 
should be --INHIBITORS-- and "DISFUNCTION" should be 
--DYSFUNCTION-- 

Column 1, lines 1-4, in the title, "INHABITORS" 
should be --INHIBITORS-- and "DISFUNCTION" should be 
--DYSFUNCTION-- 

Column 1, line 35, "CGMP" should be 	cGMP -- 

Column 1, line 35, delete "lyzing" 

Column 1, line 38, "PDES" should be -- PDE5 --
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It is certified that error appears in the above-identified patent and that said Letters 
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Column 2, line 36, delete "in" between "the" and "product" 

Column 2, line 44, "for-sexual" should be -- for sexual --

Column 3, line 45, "in vitro" should be italicized 

Column 4, line 45, "Iarts." should be -- arts. - 

Column 5, lines 53-54, "VIAGRA" should be -- VIAGRA()  - 

Column 6, line 15, "2xSC-leu" should be -- 2X SC-leu --

Column 6, line 17, "2xYEP/" should be -- 2X YEP/ --

Column 6, line 19, "-700C." should be -- -70°C. - 

Column 6, line 41, "ZnS°,)." should be -- ZnSO4). - 

Column 6, line 53, "[32p]cGMP to [32p)5'GMP" should be 
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Notice of Allowability 

12. ❑ Notice of Informal Patent Application (PTO-152) 

13. ❑ Interview Summary (PTO-413), 
Paper No./Mail Date 	. 

14. ❑ Examiner's Amendment/Comment 

15. ❑ Examiner's Statement of Reasons for Allowance 

16. ❑ Other 

PRIMARY EXAMINER 
GROUP.1200-4 f y 

Applicant(s) 

PULLMAN ET AL. 

Application No. 

10/031,556 
Examiner 

Rebecca Cook 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. ❑ This communication is responsive to 	 

2. ❑ The allowed claim(s) is/are 	 

3. ❑ The drawings filed on 	are accepted by the Examiner. 

4. ❑ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) ❑ All 	b) ❑ Some* c) ❑ None of the: 

1. ❑ Certified copies of the priority documents have been received. 

2. ❑ Certified copies of the priority documents have been received in Application No. 	. 

3. ❑ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: 	 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. ❑ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

6. ❑ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) ❑ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) ❑ hereto or 2) ❑ to Paper No./Mail Date 	. 

(b) ❑ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 
Paper No./Mail Date 	 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

7. ❑ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Art Unit 

1614 

Attachment(s) 
1. ❑ Notice of References Cited (PTO-892) 

2. ❑ Notice of Draftperson's Patent Drawing Review (P10-948) 

3. Information Disclosure Statements (PTO-1449 or PTO/SB/08), 
Paper No./Mail Date 5/24/04  

4. ❑ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 

U.S. Patent and Trademark Office 
PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail Date 0203200 
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APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE 

$1370 nonprovisional NO $1370 $0 02/17/2005 

EXAMINER ART UNIT CLASS-SUBCLASS 

COOK, REBECCA 1614 514-250000 

2 Gerstein & 

Marshall, 

3  Borun LLP 

2. For printing on the patent front page, list 

(1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

I . Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

Change of correspondence address (or Change of Correspondence 
Address form PTO/S13/122) attached. 

❑ "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

01P,,,,  ... Complete an r end this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
ts 	 Commissioner for Patents 

eil 0 9 20 	 P.O. 
_ 	

P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (703) 746-4000 

PART B - FEE(S) TRANSMITTAL 

'INSTRUCT 40 . This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 

ess corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

04743 	7590 	11/17/2004 

MARSHALL, GERSTEIN & BORLTN LLP 
6300 SEARS TOWER 
233 S. WACKER DRIVE 

12/10/200 	6' I100104 10031556 

01 FC:1501 
02 FC:8001 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fec(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (703) 746-4000, on the date indicated below. 

James J.

;L:
i  (Depositor's name) 

(Signature) 

(Date) 

1370.00 OP 
12.00 OP 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

10/031,556 	 10/19/2001 	 William Ernest Pullman 	 29342/36206A 	 6526 

TITLE OF INVENTION: COMPOSITIONS COMPRISING PHOSPHODIESTERASE INHABITORS FOR THE TREATMENT OF SEXUAL DISFUNCTION 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 	 (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

LILLY ICOS LLC. 	 Wilmington, Delaware 

Please check the appropriate assignee category or categories (will not be printed on the patent) : ij Individual 	Corporation or other private group entity 1:1 Government 

4a. The following fee(s) arc enclosed: 

• Ili Issue Fee 

Ej Publication Fee (No small entity discount permitted) 

Z-.11 Advance Order - # of Copies 	4  

4b. Payment of Fee(s): 

A check in the amount of the fee(s) is enclosed. 

tj Payment by credit card. Form P10-2038 is attached. 

Ui The Director is hereby mithprizmil beharge the required fee(s), or credit any overpayment, to 
Deposit Account Number  la — Lo ;-) 	(enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above) 
CI a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 	ID b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attomey or agent; or the assignee or other party in 
interest as shown by the records of the United Stat 	atent and Trademark Office. 

• Authorized Signature 	r 	• 	••••• 
• 

 

Date----(Coet‘. L. 6,1-‘04 

  

   

Typed or printed name  James J. Napoli 

  

Registration No. 	32,361 

   

      

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,-P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
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PATENT - -FEE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 

WILLIAM ERNEST PULLMAN ET AL. 

Serial No.: 10/031,556 

Filed: October 19, 2001 

For: UNIT DOSAGE FORM 

Attorney Docket No. 29342/36206A 

Group Art Unit: 1614 

Examiner: Rebecca Cook 

I hereby certify that this 
paper is being deposited 
with the United States 
Postal Service with suffi-
cient postage, as first 
class mail, in an envelope 
addressed to: 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dated: November 22, 2004 

James J. Napoli 
Registration No. 32,361 
Attorney for Applicants 

INTERVIEW SUMMARY 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

The courteous interview granted to appli-

cants' undersigned attorney and Soonhee Jang by 

Examiner Cook on November 10, 2004 is hereby acknowl-

edged with appreciation. During the interview, the 

Advisory Action and the January 15 and July 25, 2004 

Declarations of Dr. Gregory D. Sides were discussed. 

An agreement was reached and Examiner Cook 

stated that a Notice of Allowance would be issued. 
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Chicago, Illinois 
November 22, 2004 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 

    

By .yol,, _Q 
James J. Napoli 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspro.gov  

NOTICE OF ALLOWANCE AND FEE(S) DUE 

04743 	 7590 	 11/17/2004 

MARSHALL, GERSTEIN & BORUN LLP 
6300 SEARS TOWER 
233 S. WACKER DRIVE 
CHICAGO, IL 60606 

EXAMINER 

COOK, REBECCA 

ART UNIT 
	

PAPER NUMBER 

1614 

DATE MAILED: 11/17/2004 

APPLICATION NO. 	 FILING DATE 
	

FIRST NAMED INVENTOR 
	

ATTORNEY DOCKET NO. 	CONFIRMATION NO. 

10/031,556 	 10/19/2001 	 William Ernest Pullman 	 29342/36206A 	 6526 

TITLE OF INVENTION: COMPOSITIONS COMPRISING PHOSPHODIESTERASE INHABITORS FOR THE TREATMENT OF SEXUAL DISFUNCTION 

APPLN. TYPE 
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ISSUE FEE 	I 	PUBLICATION FEE 
	

TOTAL FEE(S) DUE 
	

DATE DUE 

nonprovisional 
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02/1 7/2005 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR 
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL 
BE REGARDED AS ABANDONED. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be 
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 
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Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (703) 746-4000 

PART B - FEE(S) TRANSMITTAL 

INSTRUCTIONS: This form should be uscd for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
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Certificate of Mailing or Transmission 
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(1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 
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2 

 

Li "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 
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3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON TILE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 	 (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : Li Individual U Corporation or other private group entity U Government 

4a. The following fee(s) arc enclosed: 

Li Issue Fee 

Li Publication Fec (No small entity discount permitted) 

Li Advance Order - # of Copies 	  

4b. Payment of Fcc(s): 

U A check in the amount of the fee(s) is enclosed. 

Li Payment by credit card. Form PTO-2038 is attached. 

Li The Director is hereby authorized by charge the required fec(s), or credit any overpayment, to 
Deposit Account Number 	 (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above) 

LI a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 	U b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I .27(g)(2). 

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 
NOTE: The Issue Fcc and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. • 

Authorized Signature 	 Date 	  

Typed or printed name 	 Registration No. 	  

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22311-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
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www.uspt0.gOv  

APPLICATION NO. 	 FILING DATE 
	

FIRST NAMED INVENTOR 
	

ATTORNEY DOCKET NO. 	CONFIRMATION NO. 

10/031,556 
	

10/19/2001 
	

William Ernest Pullman 
	

29342/36206A 
	

6526 

04743 	 7590 	 11/17/2004 

MARSHALL, GERSTEIN & BORUN LLP 
6300 SEARS TOWER 
233 S. WACKER DRIVE 
CHICAGO, IL 60606 

EXAMINER 

COOK, REBECCA 

ART UNIT 
	

PAPER NUMBER 

1614 

DATE MAILED: 11/17/2004 

Determination of Patent Term Extension under 35 U.S.C. 154 (b) 
(application filed after June 7, 1995 but prior to May 29, 2000) 

The Patent Term Extension is 0 day(s). Any patent to issue from the above-identified application will include an 
indication of the 0 day extension on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Extension is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283. 

Page 3 of 3 
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Application No. 

10/031,556 

Applicant(s) 

PULLMAN ET AL. 
Examiner 

Rebecca Cook 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. E This communication is responsive to interview of November 10, 2004. 

2. Z The allowed claim(s) is/are 13, 11-12, 14-17, 20-24, now 1-12. 

3. El The drawings filed on 	are accepted by the Examiner. 

4. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) CI All 	b) 0 Some* c) 0 None of the: 

1. ❑ Certified copies of the priority documents have been received. 

2. 0 Certified copies of the priority documents have been received in Application No. 	 

3. ID Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: 	 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. ❑ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

6. ❑ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) 0 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) 0 hereto or 2) CI to Paper No./Mail Date 	 

(b) 0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of 
Paper No./Mail Date 	 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

7. I=1 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attach ment(s) 
1. 0 Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. 0 Information Disclosure Statements (P10-1449 or PTO/SB/08), 
Paper No./Mail Date 	 

4. 0 Examiner's Comment Regarding Requirement for Deposit 
i/16/2af,Alwalgu1 13;:= 10kinbt; 

i FC:1253 	930.00 bfl 

5. 0 Notice of Informal Patent Application (PTO-152) 

6. Z Interview Summary (PTO-413), 
Paper No./Mail Date 11/10/04 . 

7. 0 Examiner's Amendment/Comment 

8. g  Examiner's Statement of Reasons for Allowance 

9. 0 Other 	 

   

Notice of Allowability Art Unit 

1614 

1 

0 

U.S. Patent and Trademark Office 
PTOL-37 (Rev. 1-04) 
	

Notice of Allowability 
	 Part of Paper No./Mail Date 1110200 
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Application/Control Number: 10/031,556 	 Page 2 

Art Unit: 1614 

REASONS FOR ALLOWANCE 

The following is an examiner's statement of reasons for allowance: 

No statistical difference seen in the change from the baseline for the placebo at 

20 mg of tadalafil and 50 mg of tadalafil, which is respectively .9 vs. .8. No statistical 

difference seen in the change in efficacy between 20 mg and 50 mg, which is 8.6 vs. 

9.8, respectively. However, the adverse side effects at 20 mg are dramatically reduced 

when compared to 50 mg. This data has been set forth in the showings submitted on 

July 26, 2004 and January 15, 2004. This demonstrates unexpected results of the 20 

mg dose of tadalafil over the 50 mg dose. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Extension of Time 

The Director may charge Deposit Account No. 13-2855 for any fees for extension 

of time that might be required. Any extension of time under 37 CFR 1.136(a) that may 

be required has been authorized by Mr. Napoli. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Cook whose telephone number is (571) 272-
0571. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Christopher Low, can be reached on (571) 272-0951. 
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Application/Control Number: 10/031,556 	 Page 3 

Art Unit: 1614 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to Renee Jones (571) 272-0547 in Customer Service. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

The official fax number is 703-872-9806 

Rebecca Cook 

Primary Examiner 
Art Unit 1614 

November 10, 2004 
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Application No. 

10/031,556 

Applicant(s) 

PULLMAN ET AL. 

Examiner 

Rebecca Cook 

All participants (applicant, applicant's representative, PTO personnel): 

(1) Rebecca Cook. 

(2) James Napoli. 

Date of Interview: 10 November 2004. 

(3)Soon Hee Jang. 

(4) 

  

  

      

Type: a)EI Telephonic b)E Video Conference 

	

c)E1 Personal [copy given to: 1)I=I applicant 	2)(Z1 applicant's representative] 

	

Exhibit shown or demonstration conducted: d)III Yes 	e)lZ No. 
If Yes, brief description: 	 

Claim(s) discussed: claims pending. 

Identification of prior art discussed: art of record. 

Agreement with respect to the claims OM was reached. g)111 was not reached. h)I=1 N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: see attached page. 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY 
FORM, WHICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See 
Summary of Record of Interview requirements on reverse side or on attached sheet. 

Interview Summary 
Art Unit 

1614 

Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. • 	 Examiner's signature, if required 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 04-03) 
	

Interview Summary 
	

Paper No. 11102004 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 

Name of applicant 
Name of examiner 
Date of interview 
Type of interview (telephonic, video-conference, or personal) 

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
An indication whether or not an exhibit was shown or a demonstration conducted 
An identification of the specific prior art discussed 
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Application/Control Number: 10/031,556 	 Page 2 

Art Unit: 1614 

Ms Jang reviewed the results of the two showings. The change from the baseline for 

the placebo at both 20 mg of tadalafil and 50 mg of tadalafil is respectively .9 vs. .8, 

which is virtually the same. The change from baseline for tadalafil at 20 mg compared 

to the change for 50 mg of tadalafil is 8.6 vs. 9.8. There is no statistically difference 

seen in the change in efficacy between 20 mg and 50 mg. Furthermore, the adverse 

side effects at 20 mg are dramatically reduced when compared to 50 mg. This 

demonstrates unexpected results of the 20 mg dose of tadalafil over the 50 mg dose. 

Mr. Napoli authorized the Office to charge deposit account 13-2855 for any fees for 

extension of time that might be required. 
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Classification 
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Application No. 

10/031,556 

Applicant(s) 

PULLMAN ET AL. 
Examiner 

Rebecca Cook 

Art Unit 

1614 

ISSUE CLASSIFICATION 
ORIGINAL CROSS REFERENCE(S) 
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2 32 62 92 122 152 182 

3 33 63 93 123 153 183 

4 34 64 94 124 154 184 

5 35 65 95 125 155 185 

6 36 66 96 126 156 186 

7 37 67 97 127 157 187 

8 38 68 98 128 158 188 

9 39 69 99 129 159 189 

10 40 70 100 130 160 190 

2 11 41 71 101 131 161 191 

3 12 42 72 102 132 162 192 

1 13 43 73 103 133 163 193 

9 14 44 74 104 134 164 194 

S.  15 45 75 105 135 165 195 

{, 16 46 76 106 136 166 196 

1 17 47 77 107 137 167 197 

18 48 78 108 138 168 198 

19 49 79 109 139 169 199 

g• 20 50 80 110 140 170 200 

9 21 51 81 111 141 171 201 

!0 22 52 82 112 142 172 202 

1( 23 53 83 113 143 173 203 

Or 24 54 84 114 144 174 204 

25 55 85 115 145 175 205 

26 56 86 116 146 176 206 

27 57 87 117 147 177 207 

28 58 88 118 148 178 208 

29 59 89 119 149 179 209 
30 60 90 120 150 180 210 

U.S. Patent and Trademark Office 
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31 UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Virginia 22313-1459 
www.uspto.gov  

APPLICATION NO. 	 FILING DATE 
	

FIRST NAMED INVENTOR 
	

ATTORNEY DOCKET NC). 	CONFIRMATION NO, 

10/031,556 
	

10/19/2001 
	

William Ernest Pullman 
	

29342/36206A 
	

6526 

4743 	 7599 	 09/01/2004 

MARSHALL, GERSTEIN & BORUN LLP 
6300 SEARS TOWER 
233 S. WACKER DRIVE 
CHICAGO, IL 60606 

EXAMINER 

COOK, REBECCA 

ART UNIT 
	

PAPER NUMBER 

1614 

DATE MAILED: 09/01/2004 

Please find below and/or attached an Office communication concerning this application or proceeding. 

PTO-90C (Rev. 10/03) 
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Application No. 

10/031,556 

Applicant(s) 

PULLMAN ET AL. 
Advisory Action 

Examiner 

Rebecca Cook 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 

THE REPLY FILED 06 July 2004 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
Therefore, further action by the applicant is required to avoid abandonment of this application. A proper reply to a 
final rejection under 37 CFR 1.113 may only be either: (1) a timely filed amendment which places the application in 
condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for Continued 
Examination (RCE) in compliance with 37 CFR 1.114. 

PERIOD FOR REPLY [check either a) or b)] 

a) The period for reply expires 3 months from the mailing date of the final rejection. 

b) ❑ The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
ONLY CHECK THIS BOX WHEN THE FIRST REPLY WAS FILED WITHIN TWO MONTHS OF THE FINAL REJECTION. See MPEP 
706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension 
fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension 
fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or 
(2) as set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if 
timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 

1.❑ A Notice of Appeal was filed on 	. Appellant's Brief must be filed within the period set forth in 
37 CFR 1.192(a), or any extension thereof (37 CFR 1.191(d)), to avoid dismissal of the appeal. 

2.0 The proposed amendment(s) will not be entered because: 

(a) ❑ they raise new issues that would require further consideration and/or search (see NOTE below); 

(b) ❑ they raise the issue of new matter (see Note below); 

(c) ❑ they are not deemed to place the application in better form for appeal by materially reducing or simplifying the 
issues for appeal; and/or 

(d) ❑ they present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: 	 

3.0 Applicant's reply has overcome the following rejection(s): 	. 

4.EI Newly proposed or amended claim(s) 	would be allowable if submitted in a separate, timely filed amendment 
canceling the non-allowable claim(s). 

5.[E The a)1E] affidavit, b)❑ exhibit, or c)[E] request for reconsideration has been considered but does NOT place the 
application in condition for allowance because: See Continuation Sheet. 

6.0 The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly 
raised by the Examiner in the final rejection. 

7.0 For purposes of Appeal, the proposed amendment(s) a)❑ will not be entered or b)❑ will be entered and an 
explanation of how the new or amended claims would be rejected is provided below or appended. 

The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: none. 

Claim(s) objected to: none. 

Claim(s) rejected: 11-17 and 20-24. 

Claim(s) withdrawn from consideration: none.  

8.0 The drawing correction filed on 	 is a)❑ approved or b)❑ disapproved by the Examiner. 

9.EI Note the attached Information Disclosure Statement(s)( P10-1449) Paper No(s). 	 

10.11I Other: 	 
(C2L-6et-(17,c912._  
REBECCA COOK 

PRIMARY EXAMINER 
GROUP 1200k / 

Art Unit 

1614 

U.S. Patent and Trademark Office 

PTOL-303 (Rev. 11-03) 
	

Advisory Action 
	

Part of Paper No. 08282004 
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Continuation Sheet (PTOL-303) 	 Application No. 10/031,556 

Continuation of 5. does NOT place the application in condition for allowance because: Applicants' argument that final rejection should be 
withdrawn is not persuasive, since the statement regarding comparing the efficacy of the instant 20 mg of the compound of the instant 
mehtod with the 50 mg disclosed in Daugan is in response to the Declaration under 37 CFR 1.132 submitted on January 15, 2004. The 
Declaration under 37 CFR 1.132 of July 26, 2004 is not persuasive, since no unexpected results is seen comparing the instant 20 mg with 
the 50 mg of Daugan when the standard deviation data are considered. Furthermore, the Declaration of July 25, 2004 does not include 
SD data or the P value. 

2 0045



(e 4_ eciLii 

0 

1\9 
	

S 

-S 

to— 
e, 

71 

7 
6 

0 

O 

9 

r.-C. 

/0 0 

0046

-J'\-

L:/E ch (( /‘Al;/2 c-~(¢a»\ $:>ra’)4L’r) ((:£(-_6C/’LtZ ( "4C¢~I1 "@($c"/£9:/L6

:0

D
5 »-

, ,,,,,,_ ,. ..
,. 3

0046



Dated: July 21, 2004 

James J. Napoli 
Registration No. 32,361 
Attorney for Applicants 

Corres. and Mail 

RESPONSE UNDER 37 C.F.R. 116 
EXPEDITED PROCEDURE 

EXAMINING ART UNIT 1614 

PATENT - -NO FEE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 

WILLIAM ERNEST PULLMAN ET AL. 

Serial No.: 10/031,556 

Filed: October 19, 2001 

For: UNIT DOSAGE FORM 

Attorney Docket No. 29342/36206A 

Group Art Unit: 1614 

Examiner: Rebecca Cook 

I hereby certify that this 
paper is being deposited 
with the United States 
Postal Service with suffi-
cient postage, as first 
class mail, in an envelope 
addressed to: 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE AFTER FINAL UNDER 37 C.F.R. §1.116 

MAIL STOP AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

This is a response to the Office Action of 

May 21, 2004. Reconsideration and allowance of the 

application are respectfully requested. 
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STATUS OF THE CLAIMS 

Claims 11-17 and 20-24 currently are pending 

in the application. All other claims have been can-

celled. 

All pending claims stand rejected under 35 

U.S.C. §103. 

The following more particularly sets forth 

the current status of the claims: 

1.-10. 	(Cancelled) 

11. (Previously amended) The method of 

claim 13 wherein the sexual dysfunction is male erec-

tile dysfunction. 

12. (Previously amended) The method of 

claim 13 wherein the sexual dysfunction is female 

arousal disorder. 
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13. (Previously amended) A method of 

treating sexual dysfunction in a patient in need 

thereof comprising orally administering one or more 

unit dose containing about 1 to about 20 mg, up to a 

maximum total dose of 20 mg per day, of a compound 

having the structure 

14. (Original) The method of claim 13 

wherein the unit dose contains about 2 to about 20 mg 

of the compound. 

15. (Original) The method of claim 13 

wherein the unit dose contains about 5 mg of the com-

pound. 

16. (Original) The method of claim 13 

wherein the unit dose contains about 10 mg of the com-

pound and is administered once per day. 

17. (Original) The method of claim 13 

wherein the unit dose is in a form selected from the 

group consisting of a liquid, a tablet, a capsule, and 

a gelcap. 
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18.-19. 	(Cancelled) 

20. (Previously presented) The method of 

claim 13 wherein the unit dose contains about 2.5 mg of 

the compound. 

21. (Previously presented) The method of 

claim 20 wherein the unit dose is administered once per 

day. 

22. (Previously presented) The method of 

claim 15 wherein the unit dose is administered once per 

day. 

23. (Previously presented) The method of 

claim 13 wherein the compound is administered as a free 

drug. 

24. (New) The method of claim 13 wherein 

the unit dose contains about 20 mg of the compound. 
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RESPONSE UNDER 37 C.F.R. §1.116  

This response is submitted in accordance with 

37 C.F.R. §1.116(a) and §1.116(b). This response was 

not presented earlier because applicants believed, and 

still believe, that the response filed on January 15, 

2004, overcame all outstanding issues. The response 

should be entered because it places the application in 

better form for allowance or appeal, and the response 

does not require further searching or present any new 

issues. 

THE FINAL REJECTION IS 
IMPROPER AND SHOULD BE WITHDRAWN 

Applicants respectfully submit that the final 

rejection is not proper in this case because the exam-

iner has raised a new ground of rejection in addition 

to the rejection stated on Paper No. 5. The examiner 

states in this Office Action (FINAL) that there is no 

showing of similar efficacy comparing 20 mg of the com-

pound of the instant method with the 50 mg disclosed in 

Daugan U.S. Patent No. 6,140,329. The examiner did not 

specifically raise this ground of rejection in the pre-

vious Office Action, and it is not clear that this 

ground of rejection is solely based on the currently 

outstanding rejection under 35 U.S.C. §103. Because 

the rejection on the above basis is new, applicants 

have not been given an opportunity to present the argu-

ments to overcome and/or traverse the rejection on this 

ground. In view of the above, applicants submit that a 

new ground of rejection has been raised in this Office 

Action (FINAL), which was not previously stated in the 

- 5 - 

0051



Paper No. 5. Accordingly, applicants respectfully re-

quest that the final rejection be withdrawn. 

SUMMARY OF THE INVENTION 

The present invention and all pending claims 

are directed to a method of treating sexual dysfunction 

in a patient by orally administering a unit dose con-

taining about 1 to about 20 mg of a compound (6R,12aR)-

2,3,6,7,12,12a-hexahydro-2-methy1-6-(3, 4-methylene-

dioxyphenyl)pyrazino[2',1':6,1]pyrido[3,4-b]-indole-

1,4-dione) (also referred to as Compound (I)) up to a 

maximum total dose of 20 mg per day. See, for example, 

page 5, lines 10-30 of the specification. The sexual 

dysfunction includes, but is not limited to, male erec-

tile dysfunction (ED) (claim 11) and female arousal 

disorder (FAD) (claim 12). 

ISSUE 

Whether claims 11-17 and 20-24 are patentable 

under 35 U.S.C. §103 over Daugan U.S. Patent No. 

6,140,329. 

ARGUMENTS  

The present invention is not obvious over 
Daugan et al. (U.S. Patent No. 6,140,329) 
under 35 U.S.C. §103. 

Briefly, U.S. Patent No. 6,140,329 (hereafter 

'329 patent) discloses a broad range of dosing relating 

to Compound A and B. Specifically, the '329 patent 

discloses: "in particular compounds A and B will gen-

erally be in the range of from 0.5-800 mg for an aver- 

0052



age adult patient (70kg). Thus for a typical adult 

patient, individual tablets or capsules contain from 

0.2-400 mg of active compound." (Column 3 lines 48-

55.) 

In this case, the '329 patent gives neither 

an indication of which parameters are critical nor a 

direction as to which of many possible choices is 

likely to be successful. See In re O'Farrell, 853 F.2d 

894 (Fed. Cir. 1988). In other words, the '329 patent 

generally discloses the broad range and nothing more. 

Surprising and Unexpected Results 
of the Present Invention 

The present invention as a whole would not 

have been obvious over '329 patent because the present 

invention has surprising and unexpected results as dis-

cussed below. 

An applicant may overcome the rejection under 

§103 by establishing "that the claimed range is crit-, 

ical" generally by showing that the claimed range 

achieves results relative to the prior art range. In 

re Geisler, 43 U.S.P.Q.2d 1362, 1365 (Fed. Cir. July 7, 

1997). The unit dose range of about 1 to about 20 mg 

as claimed in claim 13 is critical because this dose 

range exhibits the surprising and unexpected results of 

low adverse side effects and still being unexpectedly 

efficacious in treating sexual dysfunction. The pres-

ent specification discloses the combined clinical 

studies as illustrated in Table of IIEF (page 31), 

which shows the efficacy of the compound at a dosing 

range of 2-100 mg. It is worth noting from this table 

that the lower doses are found to be efficacious. The 

- 7 - 
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present specification also discloses that doses at a 

higher level (i.e., above 20 mg), although efficacious, 

result in an increased level of unpleasant adverse 

events (see page 32, lines 15-20). The table in 

Example 7 at page 32 of the specification clearly shows 

that undesirable adverse side effects, such as head-

ache, dyspepsia, and back pain, are dose related; and 

an increase in adverse side effects with an increase in 

unit dose (doses from 25 mg to 100 mg). Also see 

specification, page 30, lines 15-23 and page 32. 

The present specification further discloses 

"even though efficacy in the treatment of ED was ob-

served at 25 mg to 100 mg unit doses, the adverse 

events observed from 25 mg to 100 mg dose must be con-

sidered," which indicates a dose above 20 mg (or above 

25 mg) is not desirable due to an increased level of 

unwanted adverse side effects; in other words a higher 

dose above 20 mg would be less tolerable. Accordingly, 

the present invention teaches that a unit dose of about 

1 to about 20 mg, about 2 to about 20 mg, and about 5 

to about 20 mg of compound (I) is preferred. 

Moreover, it has been recognized by the court 

that ranges which overlap or lie inside ranges dis-

closed by the prior art may be patentable if the appli-

cant can show criticality in the claimed range by evi-

dence of unexpected results. In re Wertheim, 191 

U.S.P.Q. 90, 100 (CCPA 1976); and In re Geisler. As 

stated above, applicants showed the criticality of the 

claimed range by the evidence of unexpected and 

surprising results provided by the claimed dose range. 

This was further corroborated with the Declaration by 

Dr. Gregory D. Sides filed January 15, 2004. Moreover, 

- 8 - 
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these findings of surprising and unexpected results are 

commensurate in scope with the claimed range. See In 

re Greenfield, 197 U.S.P.Q. 227, 230 (CCPA 1978) 

("Moreover, the applicant's showing of unexpected 

result must be commensurate in scope with the claimed 

range.") Additionally, patentability is imparted in 

this case in view of the '329 patent because the 

results achieved at the claimed range are unexpected 

and surprisingly good as discussed above. See In re 

Antonie, 559 F.2d 618, 620 (CCPA 1977). 

The examiner stated in the Office Action that 

the first declaration of Dr. Sides is not persuasive 

because decreased side effects are expected at lower 

doses. Applicants respectfully submit that the exam-

iner failed to appreciate the present invention as a 

whole. In particular, while decreasing a dose of drug 

often decreases side effects, it also often decreases 

efficacy. In contrast, the surprising and unexpected 

results of the present invention include at least two 

factors: the claimed unit dose range of about 1 to 

about 20 mg provides substantially decreased adverse 

side effects while still retaining efficacy. The 

observed divergence of retained efficacy from decreased 

side effects in these substantially lower doses is 

unexpected. It is not predictable that the low dose of 

about 1 to about 20 mg of Compound (I) would be effi-

cacious. More significantly, it is neither expected 

from nor suggested by the '329 disclosure that the 

presently claimed low dose range of about 1 to about 20 

mg would be efficacious as well as reduce the adverse 

events to such level that a patient suffering from 

erectile dysfunction would be treated effectively. In 

- 9 - 
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other words, the '329 patent does not describe or fore-

cast that a low dosage range of about 1 to about 20 mg 

would have the effects of efficacy and at the same time 

achieve unexpectedly low adverse side effects. 

Therefore, in this case, patentability is 

imparted because the '329 patent fails to suggest to 

one of ordinary skilled in the art that the claimed 

range of the present invention should be carried out 

and would have likelihood of success. Moreover, the 

'329 patent disclosure of the broad range of 0.2-400 mg 

(in tablets or capsules) would not have suggested to 

one of ordinary skill in the art at the time invention 

was made that the low dose range of about 1 to about 20 

mg would have unexpected surprising results of not only 

being efficacious but also having low adverse side 

effects as discussed above. 

The examiner also stated in the Office Action 

that there is no showing of similar efficacy comparing 

20 mg of the compound of the instant method with the 50 

mg disclosed in the '329 patent. Applicants respect-

fully submit that the examiner's rejection based on 

this reason cannot be maintained. As stated above, the 

present application discloses efficacy data ranging 

from 2 mg to 100 mg. The examiner has not shown any 

rational and/or reasonable basis as to why a 20 mg 

would not be efficacious when the specification clearly 

discloses that doses below 20 mg and above 20 mg are 

efficacious (see page 31). One skilled in the art 

would understand that a 20 mg dose would be efficacious 

based on the clinical data disclosed in Example 7 of 

the specification. It is submitted that the examiner 

is requesting specific data without explaining why that 

10 - 
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showing is necessary in this instance. However, in the 

interest of facilitating prosecution of this applica-

tion toward a favorable decision, applicants herein 

file the Second Declaration by Dr. Gregory D. Sides, 

which shows that the efficacy of a 20 mg dose of Com-

pound (I) is comparable to that of a 50 mg unit dose of 

Compound (I) in treating ED. 

In view of the above, it is submitted that 

the present claims would not have been obvious over the 

'329 patent disclosure. Accordingly, applicants re-

spectfully request that the rejection on this ground be-

withdrawn. 

Should the examiner wish 

going, or any matter of form in an 

this application toward allowance, 

urged to telephone the undersigned 

number. 

to discuss the fore-. 

effort to advance 

the examiner is 

at the indicated 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 

By 
James J. Napoli 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

Chicago, Illinois 
July 21, 2004 
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PATENT—FEE  

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 

WILLIAM ERNEST PULLMAN ET AL. 

Serial No.: 10/031,556 

Filed: October 19, 2001 

For: UNIT DOSAGE FORM 

Attorney Docket No. 29342/36206A 

Group Art Unit: 1614 

Examiner: Rebecca Cook 

I hereby certify that this 
paper is being deposited 
with the United States 
Postal Service with 
sufficient postage, as 
first class mail, in an 
envelope addressed to: 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dated: July 21, 2004 

James J. Napo li  
Registration No. 32,361 
Attorney for Applicants 

DECLARATION OF DR. GREGORY D. SIDES, M.D., F.A.C.E.P., F.A.C.P. 
UNDER 37 C.F.R. 61.132  

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

NOW COMES Dr. Gregory D. Sides, Declarant herein, and states 

as follows: 

1. 	I presently hold the position of Medical Director, Primary 

Care Products, Cialis® Product Team at Eli Lilly and Company, Lilly Corporate 

Center, Indianapolis, Indiana 46285. 
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Serial NO.: 10/031,556 

2. 	My previous positions were: 

Director, Bioproduct Medical, Eli Lilly and Company, Indianapolis, Indiana (Jan 

2002 — Jan 2003) 

Director of Operations, Global Clinical Research, Eli Lilly and Company, 

Indianapolis, Indiana (Feb 2001 — Jan 2002) 

Acting Director, Cardiovascular Medical, Eli Lilly and Company, Indianapolis, 

Indiana (Jul 2000 — Feb 2001) 

Senior Clinical Research Physician, Cardiovascular, Medical, Eli Lilly and Company, 

Indianapolis, Indiana (Jan 1999 - Jul 2000) 

Clinical Research Physician, Cardiovascular Division, Eli Lilly and Company, 

Indianapolis, Indiana (Jul 1994 - Dec 1998) 

Clinical Research Physician, Infectious Diseases Division, Eli Lilly and Company, 

Indianapolis, Indiana (Mar 1990 - Jul 1994) 

Associate Clinical Research Physician, Infectious Diseases Division, Eli Lilly and 

Company, Indianapolis, Indiana (Feb 1988 — Mar 1990) 

Partner, Kirtley, Paschall, Sides Emergency Physicians, Inc., Danville, Indiana (Nov 

1984 — Mar 1988) 

Hendricks Community Hospital, Danville, Indiana (Nov 1984 — Mar 1988) 

Emergency Physician, Midwest Medical Management, Inc. Indianapolis, Indiana (Jul 

1983 — Nov 1984) 
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Serial No.: 10/031,556 

3. I received a degree in Medicine from the Indiana University of 

Medicine, Indianapolis, Indiana in 1980. I received a B.S. in Chemistry, Magna Cum 

Laude, from Indiana State University, Terre Haute, Indiana in 1977. 

I completed an Internship and Residency in Internal Medicine at Methodist Hospital, 

Indianapolis, Indiana (1980-1983). 

I am board certified in Internal Medicine and Emergency Medicine: Board of 

Certification: Diplomate, American Board of Internal Medicine, September 14, 1983 

(#092096); Diplomate: American Board of Emergency Medicine, March 17, 1989 —

December 31, 1999, Recertification, December 24, 1998 — December 31, 2008 

(#870725). 

4. I have practiced medicine for twenty three (23) years, 

conducted research, published about 28 articles, 4 book chapters and 35 abstracts, and 

presented lectures at numerous conferences, served as a member on numerous 

editorial boards and scientific or medical advisory boards, and have a membership in 

numerous societies, such as American Association of Pharmaceutical Physicians, 

American College of Emergency Physicians, and American College of Physicians. 

5. One of my main fields of research and interest is in the field of 

Internal Medicine, in particular primary care product, cardiovascular, and infectious 

diseases. 

6. I have read and understand U.S. Patent Application Serial No. 

10/031,556, and I am familiar with the May 21, 2004 Office Action (Final) in the 

above-identified application. 

7. The invention disclosed in that application is directed to a 

method of treating sexual dysfunction (Claims 11-17 and 20-23), including, but not 

limited to, male erectile dysfunction and female sexual arousal disorder, which 

comprises orally administering to a patient in need thereof one or more unit dose 
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Serial No.: 10/031,556 

containing about 1 to about 20 mg of Compound (I) (also refer herein as "tadalafil"), 

up to a maximum total dose of 20 mg per day. 

(I) 

8. The present invention is based on detailed experiments and 

clinical trials, and the unexpected discovery of a unit dosage form incorporating about 

1 to about 20 mg of Compound (I) that, when orally administered, effectively treats 

sexual dysfunction and substantially reduces various undesirable adverse events. 

9. The new and surprisingly unexpected results achieved by the 

present invention are illustrated in Example 7 of the specification in the tables at 

pages 31 and 32, which show that the lower doses of Compound (I) are not only 

efficacious but also more tolerable than higher doses (i.e., doses above 20 mg) in 

treating male erectile dysfunction. 

10. Example 7 of the specification in the table at page 31 

specifically shows efficacy of Compound (1) at doses ranging from 2 mg to 100 mg 

evaluated by HEF. The Table below shows that the efficacy of Compound (I) at 20 

mg dose, from an analysis of pooled data from 11 randomized, double-blind, 12-week 

placebo-controlled trials, is comparable with 50 mg dose (data from Example 7 of the 

specification). 

4 
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Serial No.: 10/031,556 

Table: Efficacy at 20 mg dose and 50 mg dose 

Placebo (1)  

(N = 638) 

Tadalafil (I)  
20 mg 

(N = 1143) 
Efficacy 
measure 

*Change *Change 

IMF EF 
domain 

0.9 8.6 

Placebo (2)  Tadalafil (2)  
50 mg 

(N = 131) (N = 52) 

*Change *Change 

0.8 9.8 

(I)  Data from an analysis of pooled data from 11 randomized, double-blind, 12-week placebo-
controlled trials 
(2)  Data from the table of Example 7 of the specification (an analysis of data pooled from three Phase 2 
studies) 
* Change = change from baseline in the erectile function domain of the International Index of Erectile 
Function (IMF): Mean 

11. The data in paragraph 10 shows that dose at 20 mg is 

efficacious in treating erectile dysfunction; the mean IIEF EF domain score increased 

by 8.6 points for 20 mg tadalafil compared to a less then 1 point in the placebo group 

(0.9). Similarly, the mean IIEF EF domain score increased by 9.8 compared to a less 

than 1 point in the placebo group (0.8) for 50 mg dose as shown above. Therefore, 

the efficacy of 20 mg dose is comparable to the efficacy of 50 mg dose. 

12. All statements made herein of my own knowledge are true and 

all statements made on information and belief are believed to be true; further, these 

statements are made with the knowledge that willful false statements and the like so 

made are punishable by fine or imprisonment, or both, under Section 1001 Title 18 of 

the United States Code and that such willful false statements may jeopardize the 

validity of the application or document or any patent resulting therefrom. 

Gregory`D. Sides, M.D. 

Date: 	 , 2004 
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Dated: July 21, 2004 

James J. Napoli 
Registration No. 32,361 
Attorney for Applicants 

Corres. and Mail 

BOX AF 
RESPONSE UNDER 37 C.F.R. 116 

EXPEDITED PROCEDURE 
EXAMINING ART UNIT 1614 

PATENT - -NO FEE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 

WILLIAM ERNEST PULLMAN ET AL. 

Serial No.: 10/031,556 

Filed: October 19, 2001 

For: UNIT DOSAGE FORM 

Attorney Docket No. 29342/36206A 

Group Art Unit: 1614 

Examiner: Rebecca Cook 

I hereby certify that this 
paper is being deposited 
with the United States 
Postal Service with suffi-
cient postage, as first 
class mail, in an envelope 
addressed to: 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE AFTER FINAL UNDER 37 C.F.R. §1.116 

MAIL STOP AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

This is a response to the Office Action of 

May 21, 2004. Reconsideration and allowance of the 

application are respectfully requested. 
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PATENT--NO FEE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this 
paper is being deposited 
with the United States 
Postal Service with 
sufficient postage, as 
first class mail, in an 
envelope addressed to: 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dated: May 20, 2004 

	JC 	 S.Q. 
James J. Napoli 
Registration No. 32,361 
Attorney for Applicants 

Applicants: 

WILLIAM ERNEST PULLMAN ET AL. 
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COMBINATION OF PHENTOLAMINE AND CYCLIC GMP  
PHOSPHODIESTERASE INHIBITORS FOR THE TREATMENT 

OF SEXUAL DYSFUNCTION  

BACKGROUND 

The present invention relates to pharmaceutical 
compositions comprising a combination of phentolamine and cyclic 
guanosine 3',5'-monophosphate phosphodiesterase (cGMP PDE) 
inhibitors and to methods of treating sexual dysfunction, especially erectile 
dysfunction, comprising administering an effective amount of a 
combination of phentolamine and cGMP PDE inhibitors. 

The use of the pharmaceutical compositions and methods of 
this invention results in an unexpected potentiation of human sexual 

response. 

SUMMARY OF THE INVENTION 

The present invention is directed to the use of phentolamine 
in combination with cyclic guanosine 3',5'-monophosphate 
phosphodiesterase (cGMP PDE) inhibitors for the treatment of human 
sexual dysfunction. Preferably, the invention contemplates the use of 
Type V cGMP PDE inhibitor in combination with phentolamine with 
sildenafil being the preferred Type V cGMP PDE inhibitor. 

More particularly, the present invention relates to a method 
of treating sexual dysfunction, especially erectile dysfunction, comprising 
administering to a human in need of such treatment an effective amount of 
a combination of phentolamine, or a pharmaceutically acceptable salt, 
solvate or ester thereof, and a cGMP PDE inhibitor, or a pharmaceutically 
acceptable salt or solvate thereof. Preferably, the invention contemplates 

the use of Type V cGMP PDE inhibitor in combination with phentolamine, 
with sildenafil being the preferred Type V cGMP PDE inhibitor. 
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Phentolamine mesylate and sildenafil citrate are the most preferred active 

ingredients for, use in the methods of this invention. 

In a second aspect, the invention relates to a pharmaceutical 

composition comprising an effective amount of phentolamine, or a 

pharmaceutically acceptable salt, solvate or ester thereof, and a cGMP 

PDE inhibitor, or a pharmaceutically acceptable salt solvate thereof. 

Preferably, the pharmaceutical compositions envisioned by the present 

invention comprise phentolamine, or a pharmaceutically acceptable salt, 

solvate or ester thereof, and a Type V cGMP PDE inhibitor, or a 

pharmaceutically acceptable salt solvate thereof, with sildenafil being the 

preferred Type V cGMP PDE inhibitor. Phentolamine mesylate and 

sildenafil citrate are the most preferred active ingredients of the 

pharmaceutical compositions of this invention. 

In a third aspect, the invention relates to a kit comprising in 

one container an effective amount of phentolamine, or a pharmaceutically 

acceptable salt, solvate or ester thereof in a pharmaceutically acceptable 

carrier, and in a separate container, an effective amount of a cGMP PDE 

inhibitor, or a pharmaceutically acceptable salt, solvate thereof in a 

pharmaceutically acceptable carrier, with sildenafil being the preferred 

Type V cGMP PDE inhibitor. Phentolamine'mesylate and sildenafil citrate 

are the most preferred active ingredients for use in the kits of this 

invention. 

in a fourth aspect, the invention relates to a pharmaceutical 

composition for the treatment of human sexual dysfunction comprising a 

therapeutically effective amount of a first vasodilating agent or a 

pharmaceutically acceptable salt or solvate or ester thereof, a 

therapeutically effective amount of a second vasodilating, agent or a 

pharmaceutically acceptable salt or solvate thereof, and .a 

pharmaceutically acceptable carrier. Preferably, the first vasodilating 

agent or a pharmaceutically acceptable salt or solvate or ester thereof is 

an adrenergic blocker. More preferably, the adrenergic blocker is an 

alpha-adrenergic blocker. Also preferred is that the alpha adrenergic 

blocker is selected from the group consisting of an alphal-adrenergic 

blocker, an alpha2-adrenergic blocker or both an alphal -adrenergic 

blocker and an alpha2-adrenergic blocker. Preferably, the second 

vasodilating agent or a pharmaceutically acceptable salt or solvate or 

ester thereof is a cGMP PDE inhibitor. Also preferrred is that the first 

vasodilating agent or a pharmaceutically acceptable salt or solvate or 
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ester thereof is an adrenergic blocker and the second vasodilating agent 

or a pharmaceutically acceptable salt or solvate or ester thereof is a cGMP 

PDE inhibitor. The adrenergic blocker can be selected from the group 

consisting of phentolamine, phentolamine mesylate, phentolamine 

hydrochloride, phenoxybenazmine, tolazoline, dibenamine, yohimbine, 

terazosin, doxazosin, prazosin and the like. The cGMP PDE inhibitor can 

a cGMP PDE V inhibitor. Preferably, the cGMP PDE V inhibitor is selected 
from the group consisting of: 

sildenafil, 

(6R, 12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-

methylenedioxypheny1)-pyrizino[2',1':6,1]pyrido[3,4-Nindole-1,4-dione 
(Compound A), and 

(3S,6R,12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethy1-6-(3,4-

methylenedioxypheny1)-pyrazino[2',1':6,1]pyrido[3,4-Nindole-1 ,4-dione 

(Compound B) or a pharmaceutically acceptable salt or solvate thereof. 

In a fifth aspect, the invention relates to a method of treating human 

sexual dysfunction comprising the simultaneous or sequential 

administration of a therapeutically effective amount of a therapeutically 

effective amount of a first vasodilating agent or a pharmaceutically 

acceptable salt or solvate or ester thereof, a therapeutically effective 

amount of a second vasodilating agent or a pharmaceutically acceptable 

salt or solvate thereof, and a pharmaceutically acceptable carrier. The 

classes and types of compounds which can be used in the method are 
described in the fourth aspect, above. 

DETAILED DESCRIPTION  

Humans include, of course, males and females. Although the 
pharmaceutical compositions of the present invention are envisaged 
primarily for the treatment of erectile dysfunction or male sexual 

dysfunction, they may also be useful for the treatment of female sexual 
dysfunction. Such female sexual dysfunction may include orgasmic 
dysfunction due to clitoral irregularities or disturbances. 

Phentolamine, 3-[[(4,5-dihydro-1H-imidazol-2-yl)methyl](4-
methylphenyl)amino]phenol, and pharmaceutically acceptable salts, 
solvates, hydrates, crystalline polymorph forms and the free base thereof, 
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are useful in the treatment of sexual dysfunction. A rapidly disintegrating 

tablet and method of use to treat:  sexual dysfunction is disclosed in United 

States Patent No. 5,731,339, also incorporated herein by reference. 

Representative formulations comprising phentolamine are disclosed in 

U.S. 5,731,339. Phentolamine can exist in unsolvated as well as solvated 

forms, including hydrated forms, e.g. hemi-hydrate. In general, the 

solvated forms, with pharmaceutically acceptable solvents such as water, 

ethanol and the like are equivalent to the unsolvated forms for purposes of 

the invention. Phentolamine can form pharmaceutically acceptable salts 

with organic and inorganic acids. Examples of suitable acids for salt 

formation are hydrohalic acids such as hydrochloric and hydrobromic; as 

well as other acids such as sulfuric, phosphoric,. acetic, citric, oxalic, 

malonic, salicylic, malic, fumaric, succinic, ascorbic, maleic, 

methanesulfonic, toluenesulfonic and other mineral and carboxylic acids 

known to those skilled in the art. The salts are prepared by contacting the 

free base form with a sufficient amount of the desired acid to produce a 

salt in the conventional manner. The free base forms may be regenerated 

by treating the salt with a suitable dilute aqueous base solution such as 

dilute aqueous sodium hydroxide, potassium carbonate, ammonia and 

sodium bicarbonate. The free base forms differ from their respective salt 

forms somewhat in certain physical properties, such as solubility in polar 

solvents, but the salts are otherwise equivalent to their respective free 

base form for purposes of this invention. Phentolamine can also:form 

crystalline polymorph forms or crystalline forms thereof using suitable or 

conventional crystallization procedures. 

The present invention is directed to the use of cyclic 

guanosine 3',5'-monophosphate phosphodiesterase (cGMP PDE) 

inhibitors in combination with the salts or esters of phentolamine, 

preferably, with phentolamine mesylate for the treatment of human sexual 

dysfunction, preferably erectial dysfunction Examples of cGMP PDE 
inhibitors contemplated in this invention are as follows and are described 

in the following documents, as indicated. The disclosure of each of the 

below-referred to document is incorporated herein by reference. 
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European published application number 0201188, which 

discloses compounds of the formula 

0 1 

EDI 

Ar- (CH ) 
2 n 

CH
3 

( I ) 

and the pharmaceutically acceptable salts thereof. 
in which: 

Ft, is a lower alkyl of from one to six carbon atoms, 
a lower alkenyl of from one to six carbon atoms, a 
lower hydroxyalkyl of from one to six carbon 
atoms, a lower hydroxyalkenyl of from two to six 

carbon atoms, a lower aminoalkyl of from one to 
slx carbon atoms, or a lower aminoalkenyl of from 
two to six carbon atoms; 

n is 0 or an integer of from 1 to 4: and 

Ar is a radical of the following general formula (R2) 

• 

(R2) 

or 2, 3, or 4-pyridyl, in which X, Y. and Z are. 
independently. (1) hydrogen; (2) lower alkyl of from 
one to six carbon atoms: (3) halogen, (4) hydroxyl; 
(5) lower alkoxy of from one to six carbon atoms: - 
(6) nitro: (7) amino; (8) NR'R" wherein Ft' and R" 
are each, independently, (a) hydrogen or (b) lower 
alkyl of from one to six carbon atoms optionally 
substituted by (i) amino, (ii) morpholino or (iii) 
cycloalkyl of from, five to seven carbon atoms; (9) 
sulfonyl; or 

(10)-SO,NR'R" wherein R' and 	are as defined 
above; 

with the proviso that not all of X. Y, and Z can be 
nitro, amino. or NR'R" at once. 
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Preferred compounds include: 

1 -ethyl-3 -methy1-5-phenylpyrazolo[4,3-d]-
pyrimidine-7-one; 

1 ,3-d irnethy1-5-phenyl pyrazolo[4,3-d]pyrimidine-7-
one; 

.3-dimethy I-5-(4-ch iorophen yl)p yrazol o[4.3-d3-
pyriml dine-7-one; 

I ,3-dImothyl-5-(4-methylphenyl)pyrazolo[4,3-dj-
pyrimidine-7-one; 

1 ,3-dimethy1-57(4-n itrophenyl)p yrazolo-[4,3-d)-
pyrimi dine-7-one; 

1,3-dim ethyl-5-(4-trifl uoromethylphen yl)pyrazglo-
[4.3-dj.pyrimidine; 

1,3-dim 4th y1-5-(4-am inopheny Opyrazolof 4,3-0 
pyrimidine-7-one; 

1,3-dim eth yl -5-(3-am inophenyt)pyrazol o[4,3-d]-
pyrimidine-7-one; 

ethy1-5-(3-nitrophenyl)pyrazolo[4.3-dj-
pyrimidi ne-7-one; 

1.3-dim eth y1-5-(2-Methoxyphenyl)pyrazol0[4.3-0 
pyrimidine-7-one; 

1.3-dimethy1-5-(3.4-dichlorophenyOpyrazolof 4.3-dj-
pyrim idine-7-one; 

1.3-dimethy1-5-(3.4-dimethoxyphenyOpyrazolo[4.3-
di-pyrimidine-7-one; 

.3-dimettlyi-5-(2.4-dimethoxyphenyOpyrazolo[1,3- 
di-pyrimidine-7-one: 

1,3-dimethy1-5-(2-nitro-4-chforophenyOpyrazolo-
[4.3-cf]-pyrimidine-7-one: 

1,3-dimerthyl-5-(2-arnino-4-chtorophenyl)pyrazolo- 
[4.3-dj-pyrimicana-7-one; 

1.3-dirnethyl-5-(4-eulfonic acid phenyl)pyrazolo-
[4,3-d)-pyrimidine-7-one; 

1.3-dmettly1-544-(N2-(dimethytamino)ethy0- 
berizenesutfonarnidelpyrazolo[4.3-d]pyrimicline-7- 
one; 

1.3-dbnettly1-5-(3.5-dimethoxyphenygpyrazolo[4,3-
dppyrimidine-7-one; or 

1,3-dimethy1-5-(3-mettioxyphennpyraiolo[4,3-* 
pyrimidine-7-one. 
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European published application number 0214708, which 

discloses compounds of the formul 

R 3  

R
4 

in which: 

A represents a group of formula: 

 

R 7  

 

(al 
(c) 

NH 

(b) 

iiHR1  

or (e) 

R' and Ra are the same or different and each 
represents a hydrogen atom, a halogen atom or a 
group of formula -OR'; 

R' and R' are the same or different and each 
represents a carbamoyl group or a carboxy group: 

RI  and fr both represent hydrogen atoms or to-
gether they represent an extra carbon-carbon bond 
between the carbon atoms to which they are at-
tached; 
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R' represents a hydrogen atom, a halogen atom or 
a group of formula -OR', -NR"R" or -SR': 

R' represents a halogen atom or a group of formula 
-OR', -NR"R" or -SR'; 

R' represents a hydrogen atom. a C,-C. alkyl 
group, an alkylsuiphonyl group. a haloalkylsul-
phonyl group, an arylsulphonyi group or a hydroxy-
protecting group: 

R" and R" are the same or different and each 

represents a hydrogen atom, a hydroxy group, a 
C,-C. alkyl group. a C,-C. hydroxyalkyl group, a C,-
C. aminoalkyl group, an aralkyl group, ari aryl 
group, a C,-C, alkoxy group, an aralkyloxy group, 
an amino group, a 	aliphatic acyl group or an 
aromatic acyl group; or R" and R" together repre-
sent a substituted methylene group, or 1:1" and 
together with the nitrogen atom to which they are 
attached. represent a heterocyclic group having 5 
or 6 ring atoms, of which, in addition to the nitro-
gen atom shown, 0 or 1 are additional oxygen, 
nitrogen or sulphur hetero-atoms, said heterocyclic 
group being unsubstituted or having from t to 3 C,-
C. alkyl and/or C,-C. alkoxy substituonts: 

R" represents a C.-C. alkyl group; 

Z represents a hydrogen atom, a hydroxy group or 

a substituted hydroxy group; and 

W represents an alkoxy group .or an arailcoxy 
group: 

provided that, when A represents said group of 

formula (a), Ft` and Fe both represent hydrogen 
atoms; 

and pharmaceutically acceptable salts and esters 
thereof. 

1SDOC I D: <W0_99595B4A1_1_> 0079



WO 99/59584 
	

PCTfUS99/07046 

-9- 

Preferred compounds include: 
2-Arnino-6-desamino-6-hydroxyg rise olic 

acid and pharmaceutically acceptable salts and es-
ters thereof. 

2-Arnino-6-de sarnino-6- hydroxygriseolic 
acid 7-amide and pharmaceutically acceptable 
salts and esters thereof. 

. 2-Aminogriseolic acid and pharmaceutically 
acceptable salts and esters thereof. 

Bis(pivaloyloxymethylt 	2-arnino-6- 
desarnino-6-hydroxygriseolate and pharmaceutical-
ly acceptable salts thereof. 

2-Amino-N 4-methoxygriseolic acid and 
pharmaceutically acceptable salts and esters there-
.of. 

2-Amino-N`-benzyloxygriseolic acid and 
pharmaceutically acceptable salts and esters there-
of. 

2-Fluorogriseolic acid and pharmaceutically 
acceptable salts and esters thereof. 

2-Chlorogriseolic acid and pharmaceutically 
acceptable salts and esters thereof. 

- -. 2-Amino-6-desamino-6-hydroxy-T-desoxyg-
riseolic acid and pharmaceutically acceptable salts 
and esters thereof. 

. 2-Amino-T-desoxygriseolic acid and phar-
maceutically acceptable salts and esters thereof. 

2-Chloro-7-desoxygriseolic acid and phar-
maceutically acceptable salts and esters thereof. 

2-Amino-6-desamino-6-hydroxy-2'-chloro-
2'-desoxygriseolic acid and pharmaceutically ac-
ceptable salts and esters thereof. 

2-Arnino-6-desamino-6-hydroxy-2'-desoxyg-
riseolic acid and pharmaceutically acceptable salts 
and esters thereof. 

• 2-Amino-2'-chloro-2.-desoxygriseolic acid 
and pharmaceutically acceptable salts and esters 
thereof. 

2-Amino-2'-desoxygriseolic acid and phar-
maceutically acceptable salts and esters thereof. 

2-Chloro-2'-clesoxygriseac acid and phar-
maceutically acceptable salts and esters thereof. 

Griseolic acid N'-oxide and pharmaceuti-
cally acceptable salts thereof. 

2-Acetylamino-6-desamino-6-hydroxy-4`,5.-
dihycirogriseolic acid and pharmaceutically accept-
able salts and esters thereof. 

2-Arnino-6-desamino-5-hydroxy-4'.6'-
chlydrogriseolic acid and pharmaceutically accept-
able salts and esters thereof. 

2-Acetylarnino-6-desamino-6-h ydroxy-4'.5`-
difiydro-7-descocygriseolic acid and pharmaceuti-
cally acceptable salts and esters thereof. 

2-Amino-6-desantino-6-hydroxy-4'.51-
dihydro-7'-deSoxygriseolic acid and pharmaceuti-
cally acceptable salts and esters thereof. 

2,6-Dich1oro-6-desamlno-4'.5'-dihydrog-
ri,seolic acid and pharmaceutically acceptable salts 
and esters thereof..  

2-Chtoro-4'.5-dihydrogriseolic acid and 
pharmaceutically acceptable salts and esters there-
of_ 
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European published application number 0319050, which 

discloses compounds of the formula 

R
4 

R3  

 

in which: 
A represents a group of formula! 

N 

R1  and R2  are the same or different and each represents a hydrogen atom, a halogen atom or a group of 
formula -OR5; 
Rs and R4  are the same or different and each• represents a cart amoyl-grourrcir a cartoxy group; 
Rs and R6  both represent hydrogen atoms-, 
Rs represents a hydrogen ethic; a CI  -Cs alkyl group. an  alkylsulphonyl group, a haloallcylsulphonyl group, 
an arylsu(phonyl group or a hydroxy-protecting group; 
R12  represents a C,-C6  alkyl group; 
and pharmaceutically acceptable salts and esters thereof. 

SOCC I D: < W0_89595134A 1_I_, 0081
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European published application number 0293063, which 

discloses compounds of the formula 

O 

)c_,H HN 

	

R2 	( 1  ) 
N

— 

0 
OR 1. 

or a pharmaceutically acceptable salt thereof, wherein 
R' is Ci.6alkyl or C24alkenyl. and 
R2  is hydrogen or hydroxy. 

2-(2-propoxypheny0-6-purinone. 
Preferred compounds include: 

	

	2-(2-ethoxyphenyl)-6-purinone. 
2-(2-butoxypheny1)-6-purinone, 
2-(2-isobutoxyphenyI)-6-purinone. 
2-(2-propoxyphenyl)purine-6B-dione, 
2-(2-rnethoxyphenyl)purine-6.8-dione. 
2-(2-ethoxyphenyl)purine-6,8-dione, 
2-(2-butoxyphenyl)purine-6.8-dione, 
2-(2-isobutoxypheny)purine-6.8-dione. or 
2-(2-allyfoxyphenyl)purine-6-8-dione 
or a pharmaceutically acceptable salt thereof. 

European published application number 0347027, which 

discloses compounds of the formula 

X 

)c---`" 2  

or a pharmaceutically acceptable salt thereof, wherein 
X 	Is 0 or S.: 
R' 	is C. -6alkyl. C2-calkenyl. C3 cycloalkylCi -.alkyl. or CI -.alkyl substituted by 1 to 6 fluoro groups: 
R2 	is hydrogen. -CN. -CONR3R8. -CO2 	5-tetrazolyl. -NO2, -NHz or -NHCOR5  wherein A. R. R' and 
R8  are Independently hydrogen or C,-.alkyl; 
R3 	is hydrogen or C.-4alkyl; and 

R4 	is hydrogen or C.-.alkyl: 
with the proviso that R' Is not methyl when R2  is -0O21-1. -002OH2CH2  or -CN. X Is 0, R3  Is hydrogen and 
R4  is hydrogen or methyl. 

HN 
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Preferred compounds include: 

3-cyano-6-(2-propoxypheny1)-2(1 H)-pyridinone, 
6•(2•propoxyphenyl)-1,2-dihydro-2-oxopyridine-3-carboxamide. 
6-(2-propoxypheny1)-12-dihydro-2-oxopyridine-3-carboxylic acid. 
methyl 6-(2-propoxypheny1)-1.2-ciihydro-2-oxopyridine-3-carboxy late. 
6-(2-propoxypneny1)-3-{ 1 H-tetrazol-5-yl)-2(1 H)-pyridinone. 
6-(2-propoxyphenyI)-2(1H)-pyridinone. 
3-nitro-6-(2-propoxyphenyl)-2(1 H)-pyridinone, 
3-cyano-6-(2-ethoxyphenyl)-2(1 H)-pyridinone , 
3-amino-6-(2-propoxypheny1)-2(1H)-pyridinone, 
3-cyano-4-methy1-6-(2-propoxypheny1)-2(1H)-pyridinone. 
3-cyano-5-methy1-6-(2-propoxyphony1)-2(1H)-pyridinone, 
3-cyano-6-(2-( 1 , t .2.3.3.3-hexafluoropropoxy)phenyl-2(t H)-pyridinone, 
3-cyano-6-(2-propoxypheny1)-2(111)-pyridinethione, 
12-dihydro-4-methy1-2-oxo-6-(2-propoxyphenyl)pyridine-3-carboxylic acid, 
methyl 1,2-drhydro-4-methyl-2-oxo-6-(2-propoxypheny1)-pyridine-3-carboxylate. 
12-clihydro-4-methyl;2-oxo-6-(2-propoxyphenyl)pyridine-3-carboxamide, 
3-cyano-6-(2-cyclopropylmethoxyphenyl)-2(1H)•pyrldinone, ' 
6-(2-butoxypheny1)-3-cyano-2(1 H)-pyridinone. 
6-(2-allyioxypheny1)-3-cyano-2(1 H)-pyridinone. 
3-cyano-6-(2-(2-mothylpropoxy)pheny1]-2(1 H)-pyridinone. 
6-(2-ethoxyphenyI)-1.2-dihydro-2-oxopyridine-3-carboxamide. 
6-(2-cyclopropylmethoxypheny1)-12-dihydro-2-oxopyridine-3-carboxamido. 
6-(2-butoxyphenyI)-1,2-dihydro-2-oxopyridine-3-carboxarnido. 
6-(2-allyloxypheny1)-1,2-dihydro-2-oxopyridine-3-Carboxamide, or 
6-(2-(2-methylpropoxyphenyI)-12-dihydro-2-oxopyridine-3-carboxamide, 
or a pharmaceutically acceptable salt thereof. 

European published application number 0347146, which 

discloses compounds of the formula 

0 

(1) 

or a pharmaceutically acceptable salt thereof. wherein 

is a ring of sub-formula (a). (b). (C). (d). (e). (1) or (g) 

ISDOCID! <WO 9'959584RO _1_> 0083



(a) 	 (b) ( c) 

WO 99/59584 
	

PCT/US99/07046 

-13- 

(e) 
	

(f) 	 (g) 

R' is C. -6 alkyl. 02-6 alkenYl. C3 -scycloalkylC, -Galley!, or CI alkyl substituted by 1 to 6 fluoro groups; 
112  is CI -Galkylthio. CI  -G aikylsuiphonyl. CI -Galkoxy. hydroxy. hydrogen. hydrazino. C7-Galleyl. phenyl. 
-NHCOR3  wherein R3  is hydrogen or CI -Galkyl. or -NR4 F15  wherein Rt  and Rs together with the nitrogen 
atom to which they are attached form a pyrrolidino, piperidino, hexahydroazepino, morpholino or piperazino 
ring, or R4  and R5  are independently hydrogen. C3 -scycloalicy1 or C t -Galley! which is optionally substituted 
by -CF,, phenyl. -S(0)„C‘ -Galley' wherein n Is O. 1 or 2, -ORG. -CO2R7  or -NRgR5  wherein RG to 	are 
independently hydrogen or CI -Galkyl. provided that the carbon atom adjacent to the nitrogen atom is not 
substituted by said -S(0).C, alkyl, -ORG or--NRGRI groups; and 
Fi is hydrogen and can also be hydroxy when R2  is hydroxy. 

Preferred compounds include: 

2-(2-propoxyphenyl)pyrido[2.3-d]pyrimId-4(3H)-one. 
2-{2-propoxyphenyt)pyrido[3.4-d)pyrimid-4(3H)-one. 
2-(2-propoxyphenyl)pyrido(4.3-d)pyrimid-4(3H)-one. 
2-(2-propoxyphenyl)pyrido[3.2-d)pyrimici-4(3H)-one, 
2-(2-propoxyphenyl)pteridin-4(3H)-one. 
2-(2-propoxyphenyl)pteridin-4.6(3H,SH)-dione, 
2-(2-propoxyphenyl)pteridin-4.6,7(31-1.5K8H)-trione, 
5,8-dihydro-3-methylthio-5-oxo-7-(2-propoxyphenyl)pyrimidoi5.4-el [1.2.4]biazine. 
3-amino-5.8-dihydro-5-oxo-7-(2-propoxyphenyl)pyrimido[5.4-o11.2,4]triazine. 
3-methylamino-5,6-dihydro-S-oxO-7-(2-propoxyphenyl)pyrimido(5.4-011.2.4)triazine. 
3-methoxy-5.6-d1hydro-5-oxo-7-)2-propoxyphenyl)pyrimido[5.4-e][1.2.4]biazIne. 
3-methylthio-eroxo-6-(2-propoxyphenyI)-7,8-dihydropyrimido(4.5-e][12.4]triazine. 
3-amino-8-oxo-6-(2-propoxypheny1)-7.8-dihydropyrimIdo[4.5-ei1,24]triazine. 
3-rnethylamino-13-oxo-6-(2-propoxypheny1)-7.8-dihydropyrimido[4.5-e][1.2,41triazine, 
3-methoxy-8-oxo-6-(2-propoxyphenyf)-7.6-dihydropyrimldo[4,5-e][1.2.41triazine, 
3.8-dioxo-6-(2-propoxypheny1)-3.4,7.8-telrahydropyrimIdo[4.5-ej1,2,4]tsiazine. 
3-dimethylamino-8-oxo-6-(2-propoxypheny1)-7.8-dihydropyrimido[4,5-a1.2.4]triazine. 
3-merthylthio-/I-oxo-6-(2-allyloxyphenyl)-7.8-dihydropyrirntdo(4,5-e1[1.2.4]triazine, 
3-methyithlo-8-oxo-6-(2-isobutoxypheny1)-7.13-dihydropyrimido[4,5-0][1,2,4]triaziner  
3-methytthlo-8-oxo-6-(2-cyclopropylmethoxypheny1)-7,8d1hydropyrimtdo(4.5-e][1.2.41blazine or 
3-methytth1O-8-oxo-6-(2-methoxypheny1)-7,8-dihydropyrimido[4.5-e][1.2.4]triazlne 
or a pharmaceutically acceptable salt thereof. 
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European published application number 0349239, which 
discloses compounds of the formula 

0 

HN 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 

is a ring of sub-formula (a), (b) or (c): 

N 

X 

N 

(a) 
	

(b) 	 C) 

X is oxygen or sulphur, and 
Is C1 --caqwl, C2-6alkenyi, Ca -scyclOalkylCi -aalkyl, or CI -a alkyl substituted by 1 to 8 fluoro groups, 

Preferred compounds include: 

6-(2-propoxyphenyl)pyrazolo(3,4-d)pyrimidin-4(511)-one, 
2-(2-propoxyphenyl)thieno[2.3-dipyrimidln-4(3m)-ono, 
2-(21propoxypheny1X1,2,6joxadlazolo(3.4-dipyrknldin-4(31-1)-one, or 
2-(2-propoxyphenyl)(1,2,51thladazolo(3,4-dIpyrimlclln-4(3H)-orle, 
or a pharmaceutically acceptable salt thereof. 
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European published application number 0351058, which 

discloses compounds of the formula 
0 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 
R' is C, -6alkyl, C2-6alkenyl, 0.3-5cycloalkylC1-calkyi, or Ci--salkyl substituted by 1 to 6 fluoro groups; 
R2  is CI  -6 alkylthio, C,-6 alkylsulphonyl, CI --Galkoxy, hydroxy, hydrogen. hydrazino, CI ..c alkyl, phenyl, 
-NHCOFt3  wherein R3  is hydrogen or Ci -6alkyl, or -NR4R5. wherein 	and Rs together with the nitrogen 
atom to which they are attached form a pyrrolidino, piperidino. hexahydroazepino, morpholino or piperazino 
ring, or R` and Rs are independently hydrogen, Ca-scycloalkyl or C,-salkyl which is optionally substituted 
by -CF3, phenyl, -S(0)„CI-G alkyl wherein n is 0, 1 or 2, -OR', -CO2R7  or -NR6 Ft3  wherein R6  to R5  are 
independently hydrogen or C1-6 alkyl, provided that the carbon atom adjacent to the nitrogen atom is not 
substituted by said -S(0)„Ci-calkyl, -OR' or -NR8R5  groups; and 

is a ring of sub-formula (a) or (b) : 

N  

(a) 

Preferred compounds include: 

(b) . 

7-rnethylthlo-4:oxo-2-(2-propoxyphenyl)-3,4-dihydropyrimido(4.5-d]pyrimidine, 
7-methylthlo-2-(2-ethoxyphany1)-4-oxo-3,4-cilhydropyrimIdo[4,5-d]pyrimidine, 
7-methytthio-2-(2-methoxypheny1)-4-oxcr3,4-dthydropyrimido[4,5-d]pyrimfdine, 
7-methylthio-2-(2-isobutoxyphenyI)-4-oxo-3.4-dihydropyrtmido(4,5-dlpyrimidine. 
7-methytthio-2-(2-cycloprbpylmethoxypheny1)-4-oxo-3,4-dihydropyrimido[4.5-d]pyrimidine. 
7-methylthio-2-(2-allyloxypheny1)-4-oxo-3.4-dihydropyrimido[4,5-d]pyrimidne. 
7-amino-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4,5-d]pyrimIdine, 
7-methylamino-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimidO(4,5-d]pyrimidine, 
7-dimethylamino-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4,5-d]pyrimichne, 
7-hydrazino-4-oxo-2-(2-propoxypheny1)-3.4-dihydropyrtmido[4,5-d]pyrimidine. 
4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4,6-d]pyrimidine, 
7-ethylamino-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4,5-c]pyrimidine, 
7-(2-hydroxyethylamino)-4-oxo-2-(2-propoxypheny1)-3.4-dihydropyrimido[4,5-d]pyrimidine, 
7-ethyl-4-oxo-2-(2-propoxypheny1)-3,4-dlhydropyrimido14,5-dipyrimidine.  
7-methylamino-2-(2-methoxypheny1)-4-oxo-3.4-clihydropyrimido[4,5-d]pyrimidine, 
7-pbenyl-4-oxo-2-(2-propoxypheny1)-3,4-dfhydropyrimiclo[4.5-dipyrImidine, 
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7-morpholino-47oxo-2-(2-propoxyphenyI)-3,4-dihydropyrimido[4,5-d]pyrimidine, 
7-cyclopropylarnino-4-oxo-2-(2-propoxyphenyI)-3.4-dihydropyrimido(4.5-dipyrimidine, 
7-acetamido-4-oxo-2-(2-propoxyphenyI)-3A-dihydropyrimido[4.5-d]pyrimidine. 
7-propylamino-4-oxo-2-(2-propoxyphenyI)-3,4-clihydropyrimido[4,5-dipyrirnidine, 
7-(3-hydroxypropylamino)-4-oxo-2-(2-propoxypherwl)-3.4-dihydropyrimiclo[lt,5-d]pyrimidine, 
7-(2-methoxyethylamino)-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4,5-d]pyrimIdine. 
7-(2-dimethylaminoathylamino)-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4.5-d]pyrimidine, 
7-(2-hydroxypropylamino)-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido(4,5-dipyrimidine, 
7-(3-methylthiopropylamino)-4-oxo-2-(2-propoxyphony1)-3,4-dihydropyrimido[4.5-d]pyrimidine, 
7-(2-aminoothylamino)-4-oxo-2-(2-propoxypheny0-3,4-d1hydropyrimido[4,5-djpyrimidine hydrochloride. 
7-(3-methylsulphinylpropylarnino)-4-oxo-2-(2-propoxypheny1)-3.4-dihydropyrimido[4,5-d]pyrImidlne, 
7-(3-methylsulphonylpropylarnino)-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4,5-d)pyrimidine. 
4,7-dioxo-2-(2-propoxypheny1)-3.4.7.11-tetrahydropyrimido[4.5-dlpyrImIdine. 
7-methylsulphony1-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4.5-d]pyrimidine. 
7-dethylamino-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido(4,5-d]pyrimidine. 
7-(2-ethoxycarbonyiethylamino)-4-oxo-2-(2-propoxypherty1)-3.4-dihydropy rimido[4.5-d)pyrimidine, 
7-(ethoxycarbonyknothylamino)-4-oxo-2-(2-propoxyphenyl)-3.4-dihydropyrimido[4.5-dlpyrimicline. 
7-(2-carboxyethylamino)-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4.5-d]pyrimidine, 
7-(carboxymethylamino)-4-oxo-2-(2-propoxypheny1)-3,4-dlhydropyrimido[4.5-d]pyrimidine. 
7-ethoxy-4-oxo-2-(2-propoxypheny1)-3.4-15hydropyrimido[4.5-d]pyrimidine. 
7-methoxy-4-oxo-212-propoxyphenyl)-3.4-dihydropyrimido[4.5-d]pyrImidlne, 
7-(2,2,2-trifluorosathylamino)-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4.5-d]pyrimidine. 
7-propoxy-4-oxo-2-(2-propoxypheny1)-3.4-dihydropyrimido[4,5-d]pyrimidine. 
7-(N-ethyl-N-hydroxyathylamino)-4-oxo-2-(2-propcxypheny1)73.4-dihydropyrirnido[4,5-d]pyrimidine 
7-dlpropylamlno-4-oxo-2-(2-propoxyphenyi)-3,4-dihydropyrimIdot45-dipyrimidine, 
7-(2-phenethylamino)-4-oxo-2-(2-propoxypheny1)-3.44ihydropyrimicio[4.5-d)pyrimidine, or 
4-oxo-2-(2-propoxypheny1)-3.4-dihydropyrimIdo(5,4-d]pyrimIdine. 
or a pharmaceutically acceptable salt thereof. 

European published application number 0352960, which 
discloses compounds of the formula 

0 

R
3 

or a pharmaceutically acceptable salt thereof, wherein 
R' is C1--salkyl. 02-Galkenyl, 	-scycloalicylGi 	phenylCo -4.alkyl or C1--ialicyi substituted by 1 to 6 
fluoro groups; 
A2  is hydrogen, hydroxy, 	phenyl. mercapto, C1-4alkylthlo, CF3  or amino; 
R3  is hydrogen, nitro, amino. C1-4alkanoyfamino. C1-4-alkoxy. C1  -talky!, halo. 502NR4R5, CONR4R5  
cyano or CI -4alkyIS(0)n; 
R4  and Rs are independently hydrogen or CI --4afkyl; and 
n is O. 1 or 2: 
provided that R3  is not hydrogen when R' is CI  -sallcyl or C2-Saikenyi and R2  Is hydrogen or hydroxy. 
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Preferred compounds include: 

2-(2[2.22-trifitioroethoxy]phenyl)purin-6-one, 
2-(2-cyclopropylmethoxypheny0purin-6-one, 
2-(2-cyclopropyimethoxypheny0purin-8,8-dione, 
2-(2-benzyloxypheny0purin-6,8-cfione, 
2-(2-propoxypheny0-8-trifluorornethylpurin-6-one, 
2-(2-propoxypheny0 	8 phenylpurin-6-one. 
2(2-propoxypheny0-8-methylpurin-6-one, 
2-(2-propoxypheny0-8-mercaptopurin-6-one, 
2(2-propoxypheny0-8-methylthiopurin-6-one, 
2-(2-propoxypheny0-8-aminopurin-6-one, 
2-(2-propoxy-5-nitrophenyl)purin-6-one, 
2-(2-propoxy-5-aminopheny0purin-6-one, 
2-(2-propoxy-5-acetamidophenyOpurin-6-one, 
2-(2-propoxy-4-methoxypheny0purin-6-one, 
2-(2-propoxy-5-methoxyphenyl)purin-8-one, 
2-(2-propoxy-5-chlorophenyl)purin-6-one, 
2-(2-propoxy-4-methylphony0pwin-6-one, 
2-(2-propoxy-5-ffuorophenyOpurin-6-one, 
2-(2-propoxy-5-dimethylsulphernoylpheny0purin-6-one, 
2-(2-propoxy-5-methylsulphamoylphenyl)purin-6-one, 
2-(2-propoxy-5-sulphamoylphenyOpurin-6-one, 
2-(2-propoxy-4-methylthlophenyl)purin-6-ono. 
2-(2-propoxy-5-cyanophenylijitirin-6-one, or 
2-(2-propoxy-5-carbarnoylphenyl)purin-6-one, 
or a pharmaceutically acceptable salt thereof_ 

European published application number 0371731, which 
discloses compounds of the formula 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 
Fit  Is CT -calkYl, C2 -calkeriyi, C3-3cycloalicylCI -calicyl, phenyIC, -talkyl or C1 -stalky! substiWted by 1 to 6 
fluoro groups; 
R2  is hydrogen, C1-ca1kyl, C1-Galkytthio. C, -calkoxy, nitro or -NR3R4: and 
R3  and R' are Independently hydrogen or CI-talky( optionally substituted by hydroxy provided that the 
carbon atom adjacent to the nitrogen atom is not substituted by hydroxy; 
with the proviso that R' Is not methyl or ethyl when R2  Is hydrogen. 
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Preferred compounds include: 

2-(2-propoxyphenyl)quinazolin-4(3H)-one, 
7-methylthio-2-(2-propoxyphenyl)quinazolin-4(3H)-one, 
7-nitro-2-(2-propoxypheny1)-4(31-1)-quInazollnone, 
7-amino-2-(2-propoxyphenyI)-4(3H)-quinazolinone, or 
7-methylemino-2-(2-propoxypheny1)-4(3H)-quinazolinone 
or a pharmaceutically acceptable salt thereof. 

European published application number 0395328, which 

discloses compounds of the formula 

HN-1(̀ • 

N, 	R2 
	 (1)  

OR1 

or a pharmaceutically acceptable salt thereof, wherein 

	

R' is C, 	C2-calkeny1, C3-scycloalkylOt-calkyl. phenylCI-salkyl or CI-Ealkyl substituted by 1 to 6 
Iluoro groups; and 
R2  is CI --calkyl. phenyl, hydroxy. C1-Galkoxy. halo, -NHCOR3, -NHOONHR4. 5-tetrazolyl, -CO2Rs • cyano. 
-CONR6R7, or -NRelig wherein R3  to R7  are independently hydrogen or C1--balicyl and Re and Re are 
independently hydrogen or C1-Galkyl optionally substituted by hydroxy provided that the carbon atom 
adjacent to the nitrogen atom is not substituted by hydroxy; 

Preferred compounds include: 
6-amino-2-(2-propoxyphenyppyrimidin-4(31-11-one, 
6-acetamIdo-2-(2-propoxyphenyl)pyrimidin-4[314]-one. 
6-propionamido-2-(2-propoxyphenyppyrimiciin-4(31-1)-one, 
6-bvtyramido-2-(2-propoxyphenyl)pyrimidin-4f3Hj-one. 
6-N -methylurelci0-2-(2-propoxyphenyl)pyrimidin-4[3111-one, 
4,6-clihydroxy-2-(2-propoxyphenyl)pyrimIdine, 
4-chloro-6-hydroxy-2-(2-propoxyphenyflpyrImIdIne, 
6-elhylamino-2-(2-propoxyphenyl)pyrimidin-4(31-1)-one, 
6-propylarnino-2-(2-propoxyphenyl)pyrimidin-4[311-one, 
6-(2-hydroxyethylamino)-2-(2-propoxyphenyOpyrimIcan-4[3H1-cule. 
6-(3-hydroxypropylarnino)-2-(2-propoxyphenyl)pyrimidin-4[3111-one. 
4-hydroxy-6-methyl-2-(2-propoxyphenyl)pyrimidine. 
6-hydroxy-2-(2-propoxyphenyijpyrimidine-4-carboxylic acid, 
ethyl 6-hydroxy-2-(2-propoxyphertyl)pyrimidine-4-carboxylate. 
6-hydroxy-2•42-propoxypheny0PyrimIdIne-4carboxamidp. 
4-cyario-6-hydroxy-2-(2-propoxyphenyl)pyrimIdine, 
2-(2-propoxypheriyi)-6-(1 H-tetrazol-5-yl)pyrimidin-4(31-1)-one, 
41-ethyl-S-hydroxy-2-(2-propoxyphenyl)pyrImidirte. 
4-hydroxy-6-pheny1-2-(2-propoxyphenyl)pyrimicilne. 
N-methyl 6-hydroxy-2-(2-propoxyphenyl)pyrimidine-4-carboxamide. 
N-ethyl 6-hyclroxy-2-(2-propoxyphenyl)pyrimidine-4-carboxamide. 
N-propyl 6-hydroxy-2-(2-propoxyphenyl)pyrimidine-4-carboxamide. 
6-ethoxy-2-(2-propoxyphenyl)pyrfrnidirr-4(3H)-one. or 
6-N,N-bis-(2-hydroxyethyl)amino-2-(2-propcncyphenyl)pyrimidin-4(31-1)-one. 
or a pharmaceutically acceptable salt thereof. 
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European published application number 0400583, which 

discloses compounds of the forrriula 

wherein - 
A is N or CH; 
B is N CRa: 
D is N or CR2: 
R. R. are the same or Independently hydrogen, hydroxy, loworalkyl, lower alkoxy, phenyloxy, 1%S(0),-. W-
ALK-Q-, 

R4 

1 . 
— N" "" N • 

Rs 

R2 is hydrogen. lower alkyl, phenyl which may be substituted by up to three methoxy groups, lower alkyl 
substituted by phenyl which may be substituted by up to three methoxy groups, - lower alkyl -N(R8)2, 

loweralkyl—NO 

/"—• 
-lower alkyl —N X • -lower alkyl —NN 

R3  

pyridinyl or lower-alkyl pyridinyl; 
R3  is hydrogen, lower alkyl. phenyl. lower alkyiphenyl, pyridinyl or loweralkyl pyridinyl; 
Re. Rs are the same or independently hydrogen or lower alkyl; 
R6 Is lower alkyl, phenyl, lower alkylphenyl or pyridinyl; 
R7 are the same or independently hydrogen, loweralkyl, phenyl. pyridlnyt. 

R8  are the same or independently lower alkyl, phenyl or pyrldlnyl; 
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Q is -0-, -N-, 	 or -CH2N- 

	

R9 	 R9 

W is hydroxy, loweralkoxy, phenoxy,  

PCT/US99/07046 

N X 

    

R4  

RS  

     

or 
—N 	(CH2 ) p 

     

ALK is a C,-C, straight or branched chain alkyl; 
R5 is hydrogen. lower alkyl or phenyl; 
Rio are the same or independently hydrogen, loweralkyl or phenyl; 
R11 are the same or independently hydrogen or lower alkyl; 
X is -CH2-. -0-. S(0)n,• 
n is the integer O. 1 or 2 and 
p is the Integer 0 or 1. 
with the provisos that: 
a) one and only one of B or D must be N; 
b) when A Is CH. when D is N. when B is CR3  where R2 is H. when R2 is hydrogen, lower alkyl or phenyl 

then R andior R, must be 

R4 

—N)."‘N 

R5  

or W-ALK-0-; 
and the pharmaceutically acceptable salts thereof. 

Preferred compounds include: 
1-ethyl-8-(1 H-imidazol-1 -yI)-3-methyli midazof 1 .5-alquittoxatin-4-(5H)- 

one.1 	 -yI)im dazo[1 ,5-ajquinexalin-4(5H)-one, 	1-elity1-3-methyl-8-(4-morphoUno)-im- 
idazo [1.5-a]quinoxalin-4(5H)-one; .1-ethy1-8-(2-ethy1-4-rnettly1-1H-frnidazol-1-y1)-3-methylimIdazo[1,5-aj- 
quirtoxatin-4(5H)-one 	1 -m ethyl-8-(2-met hyl-1 H-imIdazol-1-y0im idazoil ,Salquinoxalin-4(5H)-one, 	8-(1 H- 
Imidaz01-1-y1)-1-mathyl-Imidazo[1.5-a]quinoxalin-4(5H)-one, 1 -ethy I-3-m ethyl-B(pyrro lidin-1 -y1)ImIdazo[1 .5-
a)quinoxalin-41(5H)-one, 1-((motpholin-4-yOrnethyl)imIciazo[1,5-a]quinoxann-4(5H)-one. or 6-ethoxy-1-ethy1-8-
(2-ethy I-4-methy I-1 H-imidazol-1 -yI)-3-m ettty limidazon .5-alquineacalin-4(51-1)-one,,. 

8{1H-imidazo/-1-yl}imIdazo11,2alquinoxalin-4(5H)-one imidaza[1.2-a]-
quinoxaGn-5-(4H)-one, or 2-rnethylimidazo[1,2-a)quinexalin-4(5H)-one., 

9-ethylimidazo(1.5-a) pYrid0f32elpYrazin-6(5H)-one. 9-mothy1-2(2-
methy1-1H-Imidazol-1-y1) Irnklazo[1.5-a]pyrido [3,2-e]pyrazin-5(61-1)-one. 9[(2-ethy1-11-1- imidazol-1-yOmetivii-
imidazo[1.5-a]pyrido[32-e]pyrazin-6(5H)-one, or 1-ethylimidazo[1,5-a]pyridop1.3-0-pyrazin-4-(51-1)-oney  

imiciazof1,2-a1pyrido[3,2-e]pyrazin-6(5H)-ono. 2-phenylimidazorI 
PYrkzE2,3-elpyrazin-4(5 H)-one. or 2-(1H-imidazol-1-yl)imidazot1.2-alpYrido[3.2-e]pyrazin-6(5H)-one. 

—N 
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European published application number 0400799, which 

discloses compounds of the formiAa 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 
R' is C1-calkyl. 02—Galkenyl, C3-scycloalicylCi-salkyl, phenylCi - alkyl or CI -6alkyl substituted by 1 to 6 
fluoro groups: and 
R2  is hydrogen, amino. -NHCOR3. or -CONR4115, wherein R3  is 'CI 	11` is C, --calkyl and Ry is 
hydrogen or C,-calkyl. 

Preferred compounds include: 

1,6-crihydro-6-exo-2-(2-propoxyphenApyrimidine-5-carboxamIde. 

N-methyl 1.6-ckhydro-6-oxo-2-(2-propoxyphenyt)pyrimidine-5-carbexamide. 
N.N-dimethyl 1.6-dihydro-6-oxo-2-(2-prbpoxyphenyl)PYrimidine-5-crarboxamide. 
5-amino-2-(2-propoxyphenyljpyrimidin-4(3H)-one, 
5-acetamido-2-(2-propoxyphenyppyrimIdin-4(3H)-one, or 
2-(2-propoxyphenyl)pyrirnicfin-4(31-1)-one. 
or a pharmaceutically acceptable salt thereof. 
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European published application number 0428268, which 

discloses compounds of the formula 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 
X is 0 or S: 
R' is CI --6alkyl. C2-Galkenyl. C3-scycloalkylC, -4 alkyl, or CI -4allcyl substituted by 1 to 3 fluoro groups; 

R2  is hydrogen, -CI% -CONR'iR6, -0O2112.5-tetrazolyt. -NO2, -NH2 or -NHCOR8  wherein Rs to R8  are 
independently hydrogen or CI  -4alkyt; 
R3  is hydrogen or Ci -4alkyl: 
R4  is hydrogen or C1-4alkyl;.and 
R is halo, Ca --4allcyl. CI -4alkoxy, cyan, -CONR9111°. -CO2R71. -S(0)nC1--rsalky1. -NO2. -NH2. -NHCOR12. or 
-SO2NR13R" wherein n is O. 1 or 2 and 119  to R" are independently hydrogen or CI -4alkyl; 
with the proviso that R' is not methyl when F? is -CO2H, -CO2CH2C1-13 or -CN. X Is 0. Rs is hydrogen. R6  is 
hydrogen or methyl and R is 6-methoxy. 

Preferred compounds include: 

3-cyan-6-(2-methoxy-4-methylthiopheny0-2(1H)-pyridinone. 
3-cyano-6-(4-methylthio-2-propoxyphany1)-2(1H)-pyridinone. 
1.2-dihydro-6-(4-rnethylthio-2-propoxyphenyl)-2-oxo-3-pyridine carboxarnide. 
3-cyano-6-(2-methoxy-4-methylsulphinylpheny1)-2(1H)-pyrklinone, 
3-cyano-6-(4-methylsulphiny1-2-propoxypheny1)-2(1H)-pyiidinone. 
3-cyano-6-(4-methylsulphony1-2-propoxypheny1)-2(1H)-pyridinone, 
3-cyano-6-(2-rnelhoxy-4-methyisulphonylpheny1)-2(1H)-pyridinone. 
3-cyano-6-(5-fluoro-2-propoxypheny1)-2(11-0-pyridinone, 
12-dihydro-6-(5-fluoro-2-propoxyphenyI)-2-oxo-3-pyridine carboxarnide. 
3-cyano-6-(4-metboxy-2-propoxyphenyI)-2(1H)-pyridinone, 
1.2-dihydro-6-(4-methexy-2-propoxypheny0-2-oxo-3-pyridine carboxarnide. 
3-cyano-6-(5-metnexy-2-propoxyPheny1)-2(1H)-pyridinone. 
1,2-dihydro-6-(5-rnethoxy-2-propoxypheny1)-2-oxo-3-pyridine carboxarnide. 
3-cyano-6-(5-cyano-2-propoxyphony1)-2(1H)-pyridinone. 
3-(3-carboxamido-1,2-dihydro-2-oxo-6-pyridiny))-4-propoxybenzamide. 
methyl 3-(3-cyano-1,2-dihydro-(2-oxo-6-pyridiny))-4-propoxybenzoate. 
3-(3-cyano-1,2-dihydro-2-oxo-6-pyriditty))-4-propoxybenzamIde, 
N-methyl-3-(3-cyan!.2-dihydro-2-oxo-6-pyrkfiny))-4--propoxybertzamide. 
N-methyl 3-(3-carboxamido-12-dihydro-2-oxo-6-pyridiny))-4-propoxybenzamide. 
N,N-ditnethyl-3-(3-cyano-1.2-clihydro-2-oxo-6-pyridiny1)-4-propoxybenzarnkfo, 
N,N-dimethyl 3-(3-carboxarnIdo-1.2-dihydro-2-oxo-6-pyridlnyl)-4-propoxybenzamIde. 
4-(3-cyarto-12-dihydro-2-oxo-6-pyriclinyl)-3-propoxybenzoniirile, 
4-(3-carboxarnido-1.2-dihydro-2-oxo-6-pytidinyl)-3-propoxybenzamIde. 
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3-cyano-6-(5-methylthio-2-propoxypheny1)-2(1H)pyriclinone, 
3-(3-cyano- 1.2-dinydro-2-0x0-6-pyridiny1)-4-propoxy-N,N-dimethylbenzenesulphonamida, 
3-(3-carboxamido-1,2-dihydro-2-oxo-6-pyridiny1)-4-propoxy-N,N-dimethylbenzenesulphonamide. 
6-(2-cyclopropylmethoxy-5-flouropheny0-1.2-dihydro-2-oxopyridine-3-carboxamide, 
6-(5-fluoro-2-(2-methylpropoxy)phenyI)-1,2-dihydro;2-oxopyridine-3-carboxamide, 
3-cyano-6-(5-nitro-2-propoxyphenyI)-2(111)-pyridinone, 
12-dihydro-6-(5-nitro-2-propoxypheny1)-2-oxo-3-pyriclinone carboxamide, 
3-cyano-6-(5-amino-2-propoxypheny1)-2(1H)-pyridinone. 
1,2-dihydro-6-(5-amino-2-propoxyphenyI)-2-oxo-3-pyridinone carboxamide, 
3-cyano-6-(5-acetarnido-2-propoxypheny1)-2(1H)-pyridinone or 
1 ,2-dihydro-6-(5-acetamido-2-propoxyphany1)-2-oxo-3-pyridine carboxarnide, 
or a pharmaceutically acceptable salt thereof. 

European published application number 0442204, which 
discloses compounds of the formula 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 
RI is Ci _ealkyl. C2_ealkenyl, C3_5cycloalkyl Ci_ealkyl, or Ci_ealkyl substituted by 1 to 6 tluoro groups ; 
R2  is Ci_ealkylthio, Cl_ealkylsulphonyl, Ci_ealkoxy, hydroxy, hydrogen, hydrazino, Ct_ealkyl, phenyl, - 
NHCOR2  wherein R3  is hydrogen or C1_43  alkyl, or -NR'R5, wherein Wand R5  together with the nitrogen 
atom to which they are attached farm a pyrrolidino, piperidino, hexahydroazepino, morphaino or 
piperarino ring, or Ill andllsare Independently hydrogen, Ccycloaikyl or Ci,,alkyt which is optionally 
substituted by -CF3, phenyl, -S(0)„C1_e  alkyl wherein 
n is 0, 1 or 2, -0R6, -CO2R1  or -NR6R6  wherein Rota R9  are Independently hydrogen or Ci_ealkyl, pro- 

vided that the carbon atom adjacent to the nitrogen atornis not substituted by said -S(0),,Ci_ealkyl. -0R9  

or -NR9R9  groups 
R Is halo, Ci_ealkyi, Ci_olkoxy, cyano, -CONRI9R11, CO2R12, C1_4  alkylS(0),„ 	 -NKCORI3  

or SO2NRI4R16  wherein n Is 0, 1 or 2 and R10  to Rts are independently hydrogen or C.4_, alkyl ; and 

is a ring of sub-formula (a) or (b) : 

)01 
( a) 
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European published application number 0579496, which 

discloses compounds of the formula 

Y —A 

(R4)n  

— C y B—(Ft3)n) (I) 

wherein — represents a single or double bond; 
R1  Is hydrogen or Ct_4  alkyl; 

Y is a single bond or C1_6  alkylene; 
A is 

(i) -CyA-(R2)1, 
(ii) -0-Re or -6(0)p-Re, or 
(iii) -NR16R17; 

in which Re is hydrogen, C11  alkyl. hydroxy-C1_, alkyl or -CyA_(R2)1: 

R16  and R17  independently are hydrogen or Cs _l  alkyl; 
p is 0-2: 
CyA is 

(1) a 3-7 membered, saturated or unsaturated carbocyde, 
(2) a 4-7 membered, unsaturated or partially saturated heterocycle containing one nitrogen atom, 
(3) a 4-7 membered. unsaturated or partially saturated heterocycle containing one nitrogen atom and 
one oxygen atom, 
(4) a 4-7 membered, unsaturated or partially saturated heterocycle containing one nitrogen atom and 
two oxygen atoms. 
(5) a 4-7 membered, unsaturated or partially saturated heterocycle containing two nitrogen atoms and 
one oxygen atom, 
(6) a 4-7 membered, unsaturated or partially saturated heterocycle containing one or two sulfur atoms, 
(7) a 4-7 membered, unsaturated, partially saturated or fully saturated heterocycle containing one or 
two oxygen atoms: 

R2  is (1) hydrogen. (2) 	alkyl, (3) Ci_t  alkoxy, (4) -COOR6, in which R6  is hydrogen or Cf_t  alkyl, (5) 
-NR6R7, in which R6  and R7  independently are hydrogen orCi_l  alkyl, (6) -SO2NR6R7, In which Re and R7  
are as hereinbefore defined, (7) halogen, (8) trifluoromethyl, (9) nitro or (10) trifluoromethoxy; 
Z is a single bond, methylene, ethylene. vinylene or ethynylene: 
CyB is 

(1) a 4-7 membered, unsaturated or partially saturated heterocyde containing one nitrogen atom. 
(2) a 4-7 membered, unsaturated or partially saturated heterocycle containing two nitrogen atoms, 
(3) a 4-7 membered, unsaturated or partially saturated heterocyde containing three nitrogen atoms, 
(4) a 4-7 membered, unsaturated or partially saturated heterocycle containing one ortwo oxygen atoms, 
(5) a 4-7 membered. unsaturated or partially saturated heterocycle containing one or two sulfur atoms, 

R3  is hydrogen, C1_6  alkyl, C1_4 alkoxy, halogen or trifluorornethyl; 
R4  is (1) hydrogen, (2) C1-4 WILY!. (3) C1-4alkoxy, (4) -COORS, in which R8  is hydrogen or Ci_.talkYl, (5) 
-NR°1110, in which R° Is hydrogen. C1_,t  alkyl or phenyl(C1.4  alkyl) and R1° Is hydrogen or C1-4  alkyl, (6) 
-NHCOR11, In which R11  Is C4_4  alkyl, (7) -NHSO2R11, In which R11  Is as heralnbefore defined, (8) 
SO2NReR10  in which R° and i21° are as hereinbefore defined. (9) -000R11, in which R" is as hereinbefore 
defined, (10) halogen. (11) blfluoromethyl, (12) hydroxy. (13) nitro, (14) cyano, (15) -SO2N=CHNR121113  
in which R12  is hydrogen or C, alkyl and R13  is C1-,4 alkyl, (16) -GONR14IV6  in which R'4  is hydrogen or 
C1. alkyl or phenyl(C1...4  alkyl) and R' is 	alkyl or (17) C.I.4  alkyithio. (18) C1_4  alkylsulfinyl. (19) 
C1_, alkylsutfonyl, (20) ethynyl, (21) hydroxymethyl, (22) tri(Ci, alkyl)sllyiethynyl or (23) acetyl: 

and I, m and n Independently are 1 or 2; 
with the proviso that 

(1) CyA-(R2), does not represent cydopentyl or trifluoromethylphenyl when Y Is a single bond, 
(2) CyB does not bond to Z through a nitrogen atom when Z Is vinylene or ethynylene, 
(3) CyB is not pyridine or thiophene when CyA is a 4-7 membered unsaturated, partially saturated or 
fully saturated heterocycle containing one or two oxygen atoms. and 

(4) Y is not a single bond when A Is (i) -O-R0  or -S(o),,-R8  or (Hi) -NR16R17; 
or a pharmaceutically acceptable salt thereof, or a hydrate thereof. 
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Preferred compounds include: 
4-phenyImet hylamino-2-(3-pyridyl)quinazoline, 
4-(3-methyl ph enylmet hyl)amino-2-(3-pyridyl)quinazolin e 
4-(3,4-dimethoxyphenylmethyl)amtno-2-(3-pyridyl)quinazoline , 
4-(4-carboxyphenylmet hyl)amino-2-(3-pyridyt)quinazoline, 
4-(3-met hoxycarbonylp he n ylmet hyl)amino-2-(3-pyrid yl)q u in azoline, 
4-(441,N-dimethylamino)phenytmet hyl)amino-2-(3-pyridyl)quinazoline, 
4-(4-sulfamoylphenylmethyl)amlno-2-(3-pyridyl)quinazofine, 
4-(3-chlorophenyimet hyl)a mino-2-(3-pyridyl)quinaz,olin e, 
4-(3-trif luoromet hyl phenyl met h yi)amino-2-(3-pyridyl)q uinazoline, 
4-(3-nitrophenylmethyl)amino-2-(3-pyridyl)quinazoline, 
4-phenylmet hylamino-2-(6-met hy1-3-pyridyl)quinazol in e, 
4-phenylmet hylamino-2-(6-met hoxy-3-pyridyl)quinazoline. 
4 -phenylmet hyla mino-2-(6-chloro-3-pyridyl)quinazot ine, 
4-ph enylmet hylamino-2-(6-trif luommethy1-3-pridyl)quinazol ine, 
4-p hen ylm et hylamino-6-met hy1-2-(3-pyridyl)quinazoline, 
4-phenylmet hylemino-6-met hoxy-2-(3-pyridyl)quinazoline, 
4-phenylmet hylamino-6,7-d imet hoxy-2-(3-pyridyi)quinaoline, 
4-phenylmet hylamino-6-carboxy-2-(3-pyridyl)quinazoline, 
4 -phenylmet hylamino-6-met hozyca rbony1-2-(3-pyridyl)quinazo line , 
4-phenylmet hylamino-6-am ino-2-(3-pyridyl)quinazol ine, 
4-ph enylmet hyla mino-6-(N, N-dimet hyla mino)-2-(3-pyridyl)quinazo line, 
4-ph enylmet hylamino-6-acetylamino-2-(3-pyridyl)quinazoline, 
4-phenylmet hylamino-6-met h anesul fonylamino-2-(3-pyridyt)quin azoline, 
4-phenyl met hyiamino-6-sultamoy1-2-(3-pyridyl)quinazoline, 
4-phenylmet hylarnino-6-acetoxy-2-(3-pyridyl)quinazoline, 
4-phenylm et hylamino-6-chloro-2-(3-pyridyl)quinazoline, 
4-ph enylmet hylamino-6-bromo-2-(3-pyridyt)quInazoline, 
4 -ph enyl m et hylamino-7-fluoro-2-(3-pyridyl)quinazoline, 
4-phenylmet hylamino-6-trtfluoromet hy1-2-(3-pyridyl)qu inazot ine, 
4-phenylmet hylamino-6-trifluoromethoxy-2-(3-pyridyl)quinazof ine, 
4-ph enylmet hylamlno-6-hydroxy-2-(3-pyridyl)quinazoline, 
4-ph enylmet hyla mino-6-nitro-2-(3-pyridyl)quinazo line. 
4.phenylmet hylamino-6-cyano-2-(3-pyridyl)quInazoline, 
4-ph enylmet hylamino-6-met hy1-2-(4-pyridyflquinazoline, 
4-phenylmet hylamino-6-met hoxy-2-(4-pyridyl)quinazoline. 
4-p henylmet hylami no-6.7-d imet hoxy-2-(4-pyridyl)quinazoline, 
4-phenylmet hylamino-6-cartoxy-2-(4-pyridyl)quinazoline, 
4-phenylmethylamino-t3-methOxyearbanyt-2-(4-pyridyl)quinazoline. 
4-phenylmethylamino-6-amlno-2-(4-pyridyf)qulnazoline. 
4-phenyi met hytamlno-6-(N,N-dimet hylamlno)-2-(4-pyridyl)quinazoline, 
4-phenyimet hyiamlno-6-aCetylamino-2-(4-pyridyl)quinazoline, 
4-phenylmet hylarnino-6-methanesulfonylamlno-2-(4-pyridyl)quinazoline, 

4-phenylmet hylamlno-6-sulfamoy1-2-(4-pyridyl)quinazoline. 
4-phenyimethylamino-6-aceloxy-2-(4-pyridyl)quinazOline,  
4-phenyl met hylamino-6-chtoro-2-(4-Pyridyl)quinazollne. 
4-phenytmet hylamino-6-bromo-2(4-pyridyl)quinazoline. 
4-phenylmet hyiamino-74 luoro-2-(4-pyrklyl)quinazoline, 
4-phenylmet hylamlno-6-trtfluoromet hy1-2-(4-pyrldyl)quilazollne, 
4-phenylmet hylamlno-6-trifluoromethoxy-2-(4-pyridyl)quinazoline, 
4-ph enyl met hylamlno-6-hydroxy-2-(4-pyridyl)quInazollne, 
4 -phenylmet hylamlno-6-nttro-2-(4-pyridyl)quInazoline, 
4-phenylmet hylamtno-6-cyano-2-(4-pyridyl)quinazollne, 
4-phenylamino-2-(3-pyridy0quinazoline. 
4- (3-met hoxycarbonylphenyl)arnIno-2-(3-pyrklyt)quinazoline, 
4-ph enylethylamino-2-(3-pyridyl)quinazoline, 
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4-phenylmet hylamino-2-(2-pyridyl)quinazoline, 
4-ph enylm e hyl mino-2-(4-pyridyl) quip azoline. 
4 -phenylmet hylamino-2-(2-(3-pyridyl)ethyl)quinazol in e, 
4-phenylm hyl amino-2-(2-(3-pyridyl)vinyl)quinaz ol 
6-iodo-4-phenyl meth ylarnino-2-(3- pyridyl)qu inazol in e. 
4-(3-carboxyphenyOamino-2-(4-pyridyl)quinazoline. 
6-f luoro-4-phenylmet hylami no-2-(3-pyridyi)quinazo line 
4-(cycl opropyimethyl)amino-2-(3-pyridyl)qu inazol in e, 
4-(cyclohexylmethyl)amino-2-(3-pyridyl)quinazoline. 
4-(2-azepinylmethyl)amino-2-(3-pyridyl)quinazoline , 
4-(3-pyridylmet hype mlno-2-(3-pyridyl)qui nazoline, 	' 
44(1-met hy1-2-pyrrolyl)methyl)amino-2-(3-pyridy1)quinazoline, 
4-(3-isoxazolyi)amino-2-(3-pyridyl)quinazoline, 
4-(3-isoxazolylmethyl)amino-2-(3-pyridyl)quinazoline, 
4 -(2-t h ienylmethyl)amino-2-(3-pyridyl)quinazol ine. 
4-(2-furyl met hyl)amino-2-(1 -Imidazolyl)quinazoline, 
4-(2-tetrahydrofuranylmothyl)amino-2-0 -imiciazolyOquinazoline, 
4-(4-tetrandyropyranylmethyl)amino-2-(1 -imidazolyi)quinazoline, 
6-mat ha xy-4-(4-tetrahydropyranylmet hyl)ami no-2-(1-imidazol yl)quinazoline, 
6-chloro-4-(4-tetrahydropyranylmethyl)arnino-2-(1-imidazolyl)quinazoline, 
4-(2-phenoxyat hyl)amino-2-(1-imidazolyl)quinazoline, 
4424 hienylmethyparnino-2-(1 -imid azolyl)quinezol in e, 
4-(2-met hoxyet hyl)amino-2-(1-irnidazolyOquinazoline, 
4-(1.1-dimethyl-2-met hoxyet hyl)amino-2-(1-imidazolyOquinazoline. 
6-met hoxy-4-(2-met hozyet hyl)amino-2-(1-imidazol yl) quinazol In e, 
6-chl oro-4-(2-met hoxyet hyDamino-2-(1-imid azol y1)04 uinazolin e. 
4-(3-et hoxypropyl)amino-2-(1-imidazolyl)qui nazol in e, 
6-n itro-4-(2-met hoxyet hyl)amino-2-(1-itnidazoly0quin azol in e. 
6-chloro-4-(2-ethoxyethyl)amino-2-(3-pyridyl)quinazoline. 
6,7-dimethoxy-4-(2-methoxyethyl)amino-2-(1-imid azolyl)quinazoline.  
6-chloro-4-(2-(2-hydroxyetlioxy)ethyl)amino-2-(1-imidazolyl)quinazoline, 
8-c hloro-4-(2-dimet hyla minuet hyl)amino-2-(1-imide zolyl)quinazoline, 
6-methoxy-4-(2-(2-hydroxyethoxy)et hyl)amino-2-(1-irnidazolyl)quinazoline, 
4-(2-methoxyet hyl)am I no-6-iodo-2-(1-imidazol yOquin azoline, 
4-(2-met hoxyet hyl)amino-6-methoxy-2-(2-met hy1-1-irnidazolyl)quinazoline, 
4-(2-hydroxyethygamino-6-rnethoxy-2-(1-Imidazqiil)quinazoline, 
4-(2-methozyet hyDaml no-6.8-d liodo-2-(1-Imida zoly0q uinazoltne,  
4-(2-(2-hydroxyethoxy)ethyl)amino-6-lodo-2-(1-imidazoly1)quInazoline, 
4-(2-rn hoxyet hyl)amino-6-methylthio-2-(1-imidazolyOquinazolirte. 
4-(2-rnethozyet hyl)a mlno-6-met hylsuffiny1-2-(1-Im Idazotyl)qu in azoline. 
4-(2-methoxyethyDemino-6-Methylsulfonyl-2-(1-imidazolyOquinezOline, 
4-(2-(2-hydnoxyethoxy)ethyl)amino-6-met hylau If iny1-2-(1-ImIdaioly1)-quinazoline, 
2-(1-irnidazoly1)-4-(2-met hoxyet hyl)amino-6-(2-1riet hyls By( of hynyl)qu i n azoline, 
6-acetyl-4{2-met hoxyethyl)amino-2-(3-pyridyl)quIn azoline 
6-ethyny1-4-(2-methoxyethypamino-2-0-pyridAquinazoline, 

442-(2-hydroxyethcpcy)ethylktmlno-6-acetyl-2-(1 -knidazolyt)quInazonne, 
4-(2-rnethyithioethyDemino-6-methoxy-2-(1-imidazolypquinazoline, 
4-(2-rnethylsuffinylethyl)amlno-6-met hoxy-2-(1-ImIdazotyl)quInazollne. 
4-(2-methylsuffonylethDamino-6-met hoxy-2-(1-imidazoly1)quinazoline, 
4 42-(2-hydroxyethoxy)ethyllamlno-6-m et hoxycarbo n yi -24-Em id azoly1)-q ulna zoline, 
4-[2-42-hydroxyethoxyjethyliamlno-6-hydroxymethyl-2-(1-Imidazoly1)-quInazoline, 
4-(2-methoxyethyi)amlno-6-hydroxymethy1-2-(1-ImiciazolyOqu Inazoline. 
4-(2-methoxyethyl)amlno-G-rnethoxycarbonyi-2-(1-Imidazoly1)quinazoline, 
4-(3-methaxypropyl)amino-6-methoxy-2-{1-Imidazodytquina¢d in e. 
4-(2-(2-hydroxyethoxy)ethyDamlno-6-met hylthio-2-(1-1miciazolyl)qulnazoline, 
2-(1-inidazoly1)-4-12-(2-hydroxyethoxy)eth yilamino-6-(2-triisopropyl- saylethyny1)-quinazoline, 
241 -Im idazoly1)-442-(2-hydroxyethoxy)eth yliamino-6-et hynytquinazoline, 
4-ph enylmet hytemino-6-methyl-2-(1-imidazOlyl)quinazol 
4-phenylmethylamlno-6-methoxy-2-(1-Imidazoly()quinazollne, 
4-phenylmethylamino-8,7-dimetbOxy-2-(1-imidazolyljquinazoline, 
4 -phertylmet hyLamlno-6-carboxy-2-0 -ImIdazolyOquinazoline, 
4-ph ertylmet h ylamino-6-met h oxycarbonyl-2-(1-imklazolyi )q uin azoline. 
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4 -phenylmel hylamino-6-amino-2-(1-imidazolyl)qu inazoline, 
4 -phenylniethyta mino-6-(N, N-dimat hylamino)-2-(1-imidazolyOquinazol in e, 
4-ph enylmethyla mino-6-acetylamino-2-(1-imidazolyl)q u inazol ine 
4 -phenylmet hylamino-6-met hanesulfonylemino-2-(1 -imidazolyI)quinazoline, 
4 -phenylmethylamino-6-sulfamoy1-2-(1-imidazolyl)qu inazoline, 
4-phenylmethylamino-6-acetoxy-2-(1-imidazolyl)quinazoline, 
4-phenylmethylamino-6-chloro-2-(1-imidazolyl)quinazol e, 
4-phenylmethylamino-6-bromo-2-(1-imidazolyl)quinazoline, 
4 -phenylmet hytamino-7-fluoro-2-(1-imidazolyl)quinazoline, 
4 -phenytmet hylamino-6-tritluoromethy1-2-(1-imidazolyl)quinazoline, 
4 -phenyimethylamino-6-trifluoromet hoxy-2-(1-imidazolyl)quinazoline, 
4 -phenylmet hylamino-6-hydroxy-2-(1-imidazoly1)quinazoline, 
4 -phenylmethylamino-6-nitro-2-(1 -imidazolyl)quinazoline, 
4 - phenylmet hylamino-6-cyano-2-(1-imidazolyl)quinazoline, 
4 -phenytmet hylamino-2-(1-imidazolyl)quinazoline, 
4 -phenylmethylamino-2-01-imidazolyl)methyOquinazoline, 
4 -phenylmet hylamino-2-(2-met hyl-1 -imidazoly1)quinazoline, 
6-bromo-4-ph enyimet hyl am i no-2-(1-imidazolyOquin azoline, 
7 -chloro-4-phenylmet hylamino-2-(1-imidazolyOquinazoline, 
6-chloro-4-phenylamino-2-(1-imidazolytmet hyDquinazol e. 
6-nitro-4-phenylmethylamino-2-(1-imidazolyl)quinazoline, 
6-methoxy-4-phenylmethylamino-2-(1-imidazolyl)quinazoline, 
6 -chloro-4-phenyl met hylamino-2-(1-imidazolylmethy1)quinazoline, 
6-chloro-4-(3-carboxYphenyl)amino-2-(1 -imidazolytmethyl)quinazoline, 
6 -d imet hylaminosulfony1-4-phenylmet hylamino-2-(1- imidazolyl)quinazoline, 
6 ,7-dimethoxy-4-phanylmet hylamino-2-(1-imidazolyl)quinazol ine, 
4 -(3.4-dimet hoxyphe nyt met hyl)amino-2-(1-1midazolyl)quinazoline, 
6-d imat hytaminornet hyl iden Gam nosu Ifony1-4-phenyl met hylamino-2-(1-imidazolyl)q uinazolina, 
6-(phenylmethylaminosulfonyI)-4-phenyimet hylamino-2-(1-imidazolyl)quinazoline, 
4-(2-phenytethy1)amlno-2-(1 -Imidazolyl)quinazoline, 
4 -cydohexytmethylamino-2-(1 -imidazolyl)quinazol in e, 
6-carboxy-4-phenyfrnethylamino-2-(1-imidazolyl)quinazoline, 
6-phenylmethylamincicarbony1-4-phenylmethylamino-2-(1-imidazolyOquinazoline, 
6-iodo-4-phenytmethy1amino-2-(1-imidazolyl)quinazoline, 
6-ethoxycarbony1-4-phenylmethylamin0-2-(1-irnidazdyl)quinazoline. 
6-hydroxy-4-phenyirnethylamino-2-(1-ImidazolyOquinazoline, 
4-(4-trifuloromethoxyphenylmet hyl)amino-2-(1-im id azolyt)qu i nazol in e, 
4-phenylmet hylamino-2-(2-azepi nyl)qui nazol 
4-phenylmet hylamino-2-(1,5-diazepin-2-yOquinazoline, 
4-phenylmethylamino-2-(2-pyrimidinyl)quinazoline, 
4-phenylmethylamino-2-(2-triazinyl)quinazoline, 

4-phenylmethylamino-2-(2-pyrrolyl)quinazoline. 
4-phenytmethylamino-2-(1-triazolyl)quinazoline. 
6-hydroxy-4-phenylmethylarnino-2-(1-1mIdazoly1)quInazoline, 
4-(3-trifluoromethoxyphenylmethypamino-2-(1-imidazolyOquinazoline 
4-phenylmethytamino-6,8-diiodo-2-(1-1mIdazoly1)quinazoline. 
4-(2-phenoxyet hyl)amino-6-met hoxy-2-(1-1mIdazolyl)q ulnazoli n e, 
6-hydnoxymethy1-4-phenylmet hilamtno-2-(3-pyridyl)quInazoline 
6-methytt hlo-4-phenytmethylemlno-2-(3-pyridyl)quInazollne, 
6-methylsulflny1-4-phenylmet hylamino-2-(3-pyridyl)quinazoline, 
6-methylsulf In y1-4-phenytmet hylamlno-2-(3-pyridyl)quInazoline, 
4-phenylmet hylamino-2-(24 hienyl)qu in azol ine, 
4-phenytm et hylamlno-2-(2-furyl)quInazolln e, 
4-phenytmethylamino-2-(1-imidazoly1)-5.6,7,8-tetrahydroquinazoline., 
6-carboxy-4-phenylmethylamlno-2-(1-1mIdazoly1)-5,6,7,8-tetrahydroquInazollne, 
6-othoxycarbonyi-4-phenylmethylamino-2-(1-imidazoly1)-5,6,7,8-tetrahydroquinazolino. 
6-ethylaminocarbony1-4-phenylmethylarnino-2-(1-1mIdazoly0-5.6.7.8-tetrahydroquinazoline. 
4-(2-methoxyethyl)amino-2-(1-imidazoly1)-5,8,7.8-totrahydroquinazoline or 
4-(2-(2-hydrox-yethoxy)ethyl)amlno-2-(1-ImIdazoly1)-5,6,7.13-tetrahydroquInazollne. 
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European published application number 0636626, which 
discloses compounds of the formula 

and salts and solvates (e.g. hydrateS) thereof, in which: 
R' represents aryirnethyl or CI  -‘alkyl optionally substituted by one or more fluorine atoms; 
R2  represents methyl; 
IV represents C, -4 alkyl; 
RI represents nitro. cyano. C,-Galkoxy, C( = X)NR‘R'. NR8  R9  . (CH2)mNR1° C( = Y)R1' or a 5-membered 
heterocyclic ring selected from thienyl, thiazotyl and 1,2,4-triazoly1 each ring optionally substituted by a 
C1-4aikyi or aryl group; or when R' is aryirnethyl or CI  -Galkyl substituted by one or more fluorine 
atoms then 114  may also represent hydrogen; 
R5  represents hydrogen-or CI  -6 alkyl; 
R° represents hydrogen or Ci --G 
R7_ represents hydrogen, amino, hydroxyl, C, -4alkyl, aryl or arylCi- i  alkyl; 
Rs represents hydrogen or CI -‘ alkyl; 
R9  represents hydrogen, C1-4alkyl, SO2R'2, CO2R'2, C(=NCN)SR12  or C(=NCN)NRI3F114; 
R'° represents hydrogen or CI  -Galkyl; 
R" represents Ci-Galkyl optionally substituted by one or more halogen atoms, or R" represents aryl, 
arylCI -4alkyl, thienyl, NR 15  R16 , CH2NR17R19  or R'° and R'',together represent -A(CH2),,-; 
R'2  represents CI -G alkyl, aryl or arylCi -4alkyl; 
R13  represents hydrogen or C, --C alkyl; 

IV' represents hydrogen, CI-Galky1, aryl, ary1C, -4alkyl or R" and R'4  together with the nitrogen atom 

to which they are attached form a morpholine, piperazine or N-C1-4alkylpiperazine ring; 
R's represents hydrogen or CI .alkyl or IV° and R's together represent -A(C1-1,).-: 

R'" represents hydrogen. CI  -G aikyt. aryl. arYICI -talky!, CO2R'2. CH2C0zR12  or R's and Rib together 

with the nitrogen atom to which they are attached form a morpholine, piperazine or N-C1- 4alkyt-

piperazine ring; 
1117  represents hydrogen or CI -G alkyl; 
R" represents hydrogen. Cl-Galkyl. aryl. ary161-4alkyt. COR12  or R'7  and R18  together with the 

nitrogen atom to which they are attached form a morpholine, piperazine or N-C, -4alkylpiperazine ring; 
A represents CI-12 or C = 0; 
m represents zero or 
n represents 12 or 3; 
X represents S or NH, or when R7  represents amino then X may also represent 0; 

Y represents 0 or S; for use in therapy. 

Preferred compounds include: 

1.3-Dimethyl-S-(2-propoxy-5-acetamidopheny1)-1.5-dihydropyrazolo[3,1-d]pyrimidin-4-one;  
1 -ethy1-3-methy1-6-[2-profx)xy-5-(4-methyl-2-thiazoly1)phenyt)-1.5-dihydropyrazolo[3,4-d]pyrim idin-4-one; 
1-ethy1-3-rnethy1-6-[2-propoxy-5-(2-methyl-4-thiazolyflphenyl]-1,5-dihydropyrazolo[3.4-cl]pyrimidin-4-one:  
1 -ethy1-3-methy 1-6[2-propoxy-5-(2-(3-pyridy1)-4-thiazolyl)pheny11-1.5-di hydropyrazolo[3.4-Cl]pyrimidin-4-
one; 
1,3-dimethy1-612-propoxy-5-(2-methy1-4-thlazolyl)pheny1)-1.5-dihydnopyrazolo[3,4-d]pyrtmidin-4-one;  1,3-dimetity1-642-propoxy-5-(3-phenyl-1,2,4-triazol-5-y1)pheny11-1,5-dihydropyrazolot3,4-djpyrimidin-4-one; 
1,3-dimethy1-6-(2-propoxy-5-rnethanesulfonamidopherty1)-1,5-dihydro-pyrazolo[3,4-dipyrimidin-470ne;  and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 
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European published application number 0640599, which 

discloses compounds of the forrhula 

HN 
,Y R2  

(R3-A)I 
	 (I) 

N 	Z— RI  

wherein A is a bond. C1-4 alkylene or C1-4 oxyalkylene; 
Y is a bond, C1-4 alkylene, C1-4 alkyteneoxy, C1-4 alkoxyphenylene or phenyI(C1-4)alkylene; 
Z is a bond or vinylene; 

R1 Is 4-15 membered heterocyclic ring containing one or two nitrogen atoms optionally substituted 
by one or two groups chosen from 01-4 alkyl, C1-4 alkoxy, halogen, trifluoromethyl and nitro; 

R2 is () 4-15 membered heterocyclic ring containing one or two hetero atoms chosen from nitrogen, 
oxygen, and sulphur, not more than one hetero atom being sulphur, optionally substituted by one or two 
groups chosen from C1-4 alkyl, C1-4 alkoxy, halogen, trifluoromethyl, nitro and groups of formula: 

-COOR10 
wherein R10 is hydrogen or C1-4 alkyl, 
(ii) C4-15 carbocydic ring, 
(iii) C1-4 alkoxy, 
(iv) hydroxy(C1-4 alkoxy) or 
(v) hydroxy; 

R3 is (i) 4-15 membered heterocyclic ring containing one or two hetero atoms chosen from nitrogen, 
oxygen and sulphur. not more than one hetero atom being oxgen or sulphur, optionally substituted by one 
or two groups chosen from C1-4 alkyt, C1-4 alkoxy, halogen. trifluoromethyl, nitro. cyano, ethynyl and 
groups of formula: 

-SONR7R8 
wherein R7 and R8 are independently hydrogen or C1-4 alkyl. 
(i) C4-15 carbocyclic ring, 
(iii) a group of formula: 

CH2=CH(X)- 
wherein X is halogen, or 
(iv) hydrogen, 
and I is 1 or 2, 
provided that: R2 Is not hydroxy when Y Is a bond; R1 is not bonded through its nitrogen atom when Z is 
vinylene; and excluding compounds of the formula: 

R813 
HN 

rtm 

wherein RAA is methyl or n-propyl; 
Rea is cydopentyl, cyclohexyl, 2-hydroxyethyi, methoxyethyl, 2-(1-piperidinyl)ethyl, or phenyl or benzyl 
which may be substituted by 1 or 2 of methyl, methoxy, chloro, nitro end trifluoromethyl; 
R°° is hydrogen or methyl; 
R°° Is methyl or n-propyl, isopropyl or benzyl; and 
REE is hydrogen or methyl; 
and the compound of formula: 

HN 

N 

N 

and its pharmaceutically acceptable salts. 
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Preferred compounds include: 

2- (1 -Imidazoly1)-4-[2-(2-hydroxyethoxy)ethyIJamino-5-(3-methoxyphenyl )methylpyrimidine, 
2-(1-Imidazoly1)-4-phenylmethylaminopyrimidine; 
2-(1-Imidazoly1)-4-(2-methoxyethyt)amlnopyrimidine, 
2- (1 -Imidazoly1)-5-ethy1-4-phenylmethylaminopyrimidine, 
2- (1-1midazoly1)-5-phenylmethyt-4-phenylmethylem1nopyrimidi ne 
2-(1-Imidazoly1)-5-methy1-4-pheny1methylaminopyrimidine. 
2-(1-Imidazoly1)-5,6-dimethyI-4-phenyImethylamlnopyrimidine 

2- (1-Imidazoly1)-5-(3-methoxyphenyOmethy1-4-(2-methoxyet hyl)amino-pyrimidine, 
2- (1-Imidazoly1)-5-(4-methoxyphenyl)methy1-442-(2- hydroxyet hoxy)ethy1Faminopyrimidin e, 
2- (1 -Imidazoly1)-5-(4-rnethoxyp henyl)rnethy1-4-(2-methoxyeth yOamino-pyrimidine, 
2-(1-Imidazoly1)-5-(4-rnethoxyphenyl)methy1-4-phenyimethylamino-pyrimidine. 
2-(1 -Imidazoly1)-5-phenoxymethy1-4-phenylmethylaminopyrimidine, 
2-(1-Imidazoly1)-5-(1-imIdazolyl)methyl-4-phanylmethylaminopyrimidine, 
2-(1-Imidazoly1)-5-(1-ohlorovinyl)-4phenylmethylarninopyrimidine, 
2-(1-1midazoly1)-5-(2-thleny1)-4-phenylmethylemlnopyrimidine, 
2-(1-Imidazoly1)-5-(2-thiazoly1)-4-phenylmethylamlnopyrimidine. 
2-(1-1midazoly1)-5-(2-thieny1)-4-(1,3-dioxeindan-5-y1) methylaminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-12-(2-hydroxyethoxy)ethyr] aminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(1-naphthyl) methylaminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thienyt)-4-(4-rnethoxyphenyl) methylaminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thienyt)-4-(3-methoxypheny1) methylaminopyrimidine, 
2-(1-1midazoly1)-5-(2-thieny1)-4-(2-furyl) methylaminopyrimidine. 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(2-thienyl) methylaminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(3-pyridyl) methylaminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(2-methoxyethyl) arninopyrimldine, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-phenylmethoxyaminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(4-chlorophenyi) methylaminopyrimidine, 
2-(1-1midazoly1)-5-(2-thIeny1)-4-(3-chlorophenyt) methylaminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thierry1)-4-(1,3-dloxaindan-5-y1) methylaminopyrimidine, 
2-(1-Imidazoly1)-5-(4-methylpheny1)-4-(1,3-dioxaIndan-5-y1) methylamino-pyrimidine, 
2-(1-Imidazoly1)-5-(4-rnethoxypheny1)--441 .3-dioxalndan-5-y1) methylamino-pyrimidine, 
2-(1-1mIdazoly1)-5-(5-methyl-2-thienyt)-4-(1,3-dioxalndan-5 -yl)methylamino-pyrimidine, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(441-imidazoly1)pheny11 methylEunino-pyrimidine. 
241 -ImIdazoly1)-5-(3-pylidy1)-4-(1 .3-dioxalndan-5-y1) methylarninopyrimldine, 
2-(1-Imidazoly1)-5-(3-fury1)-4-(1.3-dioxaindan-5-y1) methylaminopyrimidine, 
2-(1-Imidazoly1)-5-(3-pyrIdy1)-4-phenylmethylarninopyrimidine, 
2-(1-Imidazoly1)-5-(4-chloropheny1)-4-(1,3-dioxainden-5-y1) methylemino-pyrimidine, 
2-(BenzIrradazol-1-y1)-5-(2-thieny1)-4-(1,3-dioxalndan-5-y1) methylamino-pyrimidine, 
2-(1 -Imidazoly1)-5-(2-t hleny1)-4-(4-ethoxycarbonylphenyl) methylamino-pyrimidine, 
2-(1-1mIdazoly1)-5-(2-naphthy1)-4-(1,3-dioxalndan-5-y1) meth ylamino-pyri mid ine, 
2-(3-PyrIdy1)-5-(2-thieny1)-4-(1,3-dioxalndan-5-y1) methylaminopyrimIdine, 
2-12-(3-PyridAviny11-5-(2-thleny)-4-(1.3-dioxaindan-5-y0 methyLamino-pri mid ine. 
2-(2-Methy1-1-1rniciazoly1)-5-(2-thleny1)-4-(1,3-dioxalndan-5-y1)trethylamino-pyrimidine or 
2-(1-Imidazoly1)-5-(2-thierty1)74-(benzimidazol-5-yt) methylaminopyrimidine 
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European published application number 0668280, which 

discloses compounds of the formUla 

R1 	R2  

(I) 

wherein R' and R2  are the same or different and represent hydrogen, lower alkyl (which is optionally 
substituted with one to three substituents which are the same or different and are cycloalkyl, hydroxy, 
lower alkoxy, carboxy, lower alkexycarbonyl, amino. monoalkyl-substituted amino. dialkyl-substituted 
amino, nitro, halogen, alicyclic heterocycle group (which is optionally substituted with one to three 
substituents which are the same or different and are lower alkyl. aralkyl, aryl optionally substituted with 
one to three substituents which are the same or different and are lower alkoxy, or aromatic heterocycle 
group)), cycloalkyl, bicycloalkyl. benzocycloalkyl (which is optionally substituted with one to three 
substituents which are the same or different and are lower alkyl, hydroxy, lower alkoxy, carboxy, lower 
alkoxycarbonyl, amino, monoalkyl-substituted amino, dialkyl-substituted amino. Who, sulfonamide, halo-
gen, or trilluoromethyl), lower aikenyl, aryl (which is optionally substituted with one to three substituents 
which are the same or different and are lower alkyl. hydroxy, lower alkoxy, carboxy, lower alkoxycar-
bonyl, amino. monoalkyl-substituted amino, dia/kyl-substituted amino. nitro. sulfonamide, halogen, or 
trilluoromethyl), aromatic heterocycle group-substituted alkyl (which is optionally substituted with one to 
three substituents which are the same or different and are lower alkyl, hydroxy, lower alkoxy, carboxy, 
lower alkoxycarbonyl, amino, monoalkyl-substituted amino, dialkyl-substituted amino. nitro, sulfonamide, 
halogen or trilluoromethyl and where said alkyl part is optionally substituted with aryl), aromatic 
heterocycle group (which is optionally subilituted with one to three substituents which are the same or 
different and are lower alkyl, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyi, amino, monoalkyl-
substituted amino, dialkyl-substituted amino. nitro, sulfonamide, halogen, or trifluoromethyl), or aralkyl 
(where the aryl part of said aralkyl is optionally substituted with one to three substituents which are the 
same or different and are lower alkyl. lower alkoxy, dialkyl-substituted amino, halogen, or 
triltuorornethyl), or R' and R2  are taken together to represent heterocycle group containing nitrogen 
atom (which is optionally substituted with one to three substituents which are the same or different and 
are lower alkyl, aryl. or araikyi), R3  represents hydrogen, lower alkyl (which is optionally substituted with 
one to three substituents which are the same or different and are cycloalkyl, hydroxy, lower alkoxy, 
carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted amino. dIalkyt-substituted amino, nitro, 
halogen, or alicyclic heterocycle group (which is optionally substituted with one to three substituents 
which are the same or different and are lower alkyl, aralkyl, aryl optionally substituted with one to three 
substituents which are the same or different and are lower alkoxy, or aromatic heterocycle group)), 
cycloaticyl, lower aikenyl, aryl (which is optionally substituted with one to three substituents which are 
the same or different and are lower alkyl, hydroxy, lower alkoxy. carboxy, lower alkoxycarbonyl, amino, 
monoalkyl-substituted amino, dialkyl-substituted amino, nitro, sulfonamide, hakigen, or tritluoromethyl), 
aromatic heterocycle group-substituted alkyl (where said aromatic heterocycle group part is optionally 
substituted with one to three substituents which are the same or different and are lower a/1(A hydroxy. 
lower alkoxy, carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted amino, dialkyl-substituted 
amino, nitro, sulfonamide, halogen or.trifluorornethyl, and where the alkyl part is optionally substituted 
with aryl). aromatic heterocycle group (where said aromatic heterocycle group Is optionally substituted 

with one to three substituents which are the same or different and are lower alkyl, hydroxy, lower 
alkoxy, carboxy, lower alkoxycarbonyt, amino, morioalkyl-substituted amino, dialkyl-substituted amino, 
nitro, sulfonamide, halogen, or trifluoromethyl), or aralkyl (where the aryl part of said araltcyl is optionally 
substituted with one to three substituents which are the same or different and are tower alkyl, lower 
alkoxy, dialkyl-substituted amino, halogen, or trilluoromethyl), and X represents oxygen atom or sulfur 
atom, or pharmacologically acceptable salts thereof. 
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European published application number 0669324, which 

discloses compounds of the formula 

(wherein R', R2. R3. R4  and Rs may be the same or different from each other and each represents 
a hydrogen atom, a halogen atom, a lower alkyl group or a lower alkoxy group; and 

R6  and R7  may be the same or different from each other and each represents a hydrogen atom, a 
lower alkyl group, a hydroxyalkyl group, a lower alkoxyalkyl group, a cyanoalkyl group, a heteroarytalkyf 
group, a cycloalkyl oroup, a cyclOalkylalkyl group or a carboxyl alkyl group which may be protected, or 
alternatively Fe and R7  may form a ring together with the nitrogen atom to which they are bonded, this 
ring optionally having a substituent). 

or a pharmacologically acceptable salt thereof: 

W091/19717 discloses compounds of the formula:  

R2  

Ft 	and 

Cr) 

wherein 
J is oxygen or sulfur, 
R1  is hydrogen, alkyl or alkyl substituted with aryl or hydroxy; 
R2  is hydrogen, aryl, heteroaryl, cycloalkyl, alkyl or alkyl 

substituted with aryl, heteroaryl, hydroxy, alkoxy, amino, monoalkyl 
amino or dialkylarnino, or -(CH2)mTCOR20  wherein m is an Integer from 
1 to 6, T is oxygen or -NH- and R20  is hydrogen, aryl, heteroaryl, alkyl or 
alkyl substituted with aryl or heteroaryl; 
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R3  is hydrogen, halo, trifluoromethyl, alkoxy, alkylthio, alkyl, 

cycloalkyl, aryl, aminosulfonyl, amino, monoalkylamino, dialkylamino, 

hydroxyalkylamino, aminoalkylamino, carboxy, alkoxycarbonyl or 

aminocarbonyl or alkyl substituted with aryl, hydroxy, alkoxy, amino, 
monoalkylamino or dialkylamino; 

Ra, Rb, RC and Rd independently represent hydrogen, alkyl, 

cycloalkyl or aryl; or (Ra and Rb) or (RC and Rd) or (Rb and R°) can 

complete a saturated ring of 5- to 7- carbon atoms, or (Ra and Rb) taken 

together and (Rb and RC) taken together, each complete a saturated ring 

of 5- to 7-carbon atoms, wherein each ring optionally can contain a 

sulfur or oxygen atom and whose carbon atoms may be optionally 

substituted with one or more or the following:.alkenyl, alkynyl, hydroxy, 

carboxy, alkoxycarbonyl, alkyl or alkyl substituted with hydroxy, carboxy 

or alkoxycarbonyl; or such saturated ring can have two adjacent carbon 

atoms which are shared with an adjoining aryl ring; and 

n is zero or one. 

Preferred compounds include: 

cis-5,6a,7,8,9,9a-Hexahydro-5-methy1-3-(phenylmethyl)- 

cyclopenta[4,5]imidazo[2,1-b]purin-4-one; 

7,8-Dihydro-5-methy1-3-(phe nyl methyl)-3H-imidazo[2,1 -Npurin-4 (5 Pi) - 
one 

cis-6a,7,8,9,10,10a-Hexahydro-5-methyl-3-(phenylmethyl)-3H-

benzimidazo[2,1-b] purin-4(5H)-one; 

5,7,8,9-Tet rahyd ro-5-m ethy1-3-(ph e nylmethyljpyri rnido[2,1 burin- 

4(3M-one; 

7,8-Dihydro-8-pheny1-5-methy1-3-(phenylmethyl)-3H-imidazo[2,1- 

b]purin-4(5H)-one; 

5',7'-Dihydro-5'-methy1-3'-(phenylmethyl)spiro[cyclohexane-1,8'-(8H)- 

imidazo12,1-b]purin]-41311)-one; 

cis-5,6a,11,11a-Tetrahydro-5-methyt-3- 

(phenylmethyljindeno[11,2':4,5]imidazo[2,1 -b] purin-4(3H)-one; 

5',7'-Dihydro-2',5' dimethy1-3'-(phe nylmethyl)splro{cyclohexane-

1 ,7181±)-imidazo[2,1-b]purin)-41(31D-one; 

7,8-Dihydro-2,5,7,7,8(R,S)-pentamethy131:1-1mIdazo[2,1-14purin-4(511)- 

one ; 

cis-5,6a,7,11b-Tetrahydro-5-rnethy1-3- 
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(phenylmethypindeno12',1%:4,5jimidazo[2,1 -b]purin-4(3 

cis-5,6a,7,8,9,9a-Hexahydro-2,5-dimethy1-3-(ph enylmethyl)- 

cyclopent[4,5jimidazo[2,1 -Npurin-4-(31-1)-one; 
5'-Methy1-3c(phenyirnethyl)-spiro[cyclopentane-1 .7'(8'H)-(3'H )- 

imidazo[2,1-b]purin]-4'(5'H )-one; 

7,8-Dihydro-2,5,7,7-tetramethy1-3-(phenylmethy1)-3E-imidazo[2,1- 
, b]purin-4(5'H)-one ; 

7,8-Dihydro-7(R)-pheny1-2,5-dimethyl-3-(phenylmethyl)-31:Hmidazo[2,1- 
b]purin-4(5H)-one; 

7,8-Dihydro-2,5-dimethy1-3,7(R)-bis(phenylmethyl)-3E-imidazo[2,1 - 
Noun n-4(5ff)-one; 

(±)-7,8-Dihydro-2.5-dimethy1-7-ethy1-3-(phenylmethyl)-31:Hmidazo[2,1- 
Nburin-4(5th-one; 

6a(S)-7,8,9,1 0,1 0 a (13)-H exhydro-2,5-dimethy1-3-(phenylmethyl)-3E-
benzimidazo[2,1 -Npurin-4(51-1)-on e ; 

6a(R)-7,8,9,1 0,10a(S)-h exahydro-2,5-dimethy1-3-(ph e nylmethyl)-31d- 
benzimidazot2 .1 -bjpurin-4 (51:1)-o n e 

7,8-Dihydro-2,5-dimethy1-7(R)-isopropyl-3-(phenylmethyl)-31i- 

imidazo[2,1-b]purin-4(5th-one; 
7,8-Dihydro-2,517(R)-trimethy1-3-(phenylmethyl)-311-imidazo[2,1-bjpurin- 

4(51±)-one; 

cis-7,7a,8,9,10,1 0a-llexahyd ro-2,5-dimeth y1-3-(ph enyl methyl)-3E- 

cyclopenta[5,6]pyri midop >1 -bipurin-4(5H)-one; 

7,8-Dihydro-2,5-dimethy1-7(S)-(1-methylpropy1)-3-(phenylmethyl)-3H- 
imidazo[2,1-b]purin-4(5H)-one; 

7,8-Dihydro-2,5-cfimethyl-7(R)-(2-methylpropy1)-3-(phenylmethy1)-311- 

imidazo[2,1-bipurin-4(5th-one; 

7,8-Dihydro-2,5-cOmethyl-7(R,S)-(methoxycarbony1)-3-(phenylmethyl)- 
3d-imidazo[2,1 -b]purin-4(51:1)-one; 

7,8-Dihydro-2,5-dimethy1-7(R,S)-(1-propy1)-3-(phenylmethyl)-3E- 

irnIdazo[2,1-b]purin-4(5if)-one; 

7,8-Dihydro-2,5-d1methyl-7(S)-(1-methylethyl)-3-(phenylmethy1)-3if- 

imidazo[2,1-bjpurin-4(5):0-one; 
7.8-Dihydro-2,5,7,7,8(R,S)-pentamethyl-31:1-imidazoi2,1 -Npurin-4(51:1)- 

one: 
5,7,8,9-Tetrahydro-2,5,7,9(R,S)-pentamethy1-3(phenylmethyl)- 

pyrimIdo[2,1-b]purtn-4(311)-one; 

5,6a(R).7,8,9,9a(8)-Hexahydro-2,5-dimethy1-3- 

(phenylmethyl)cycIopent[4,5]imldazol2,1-bjpurin-4(31-1)-one; 

5,6a(S),7,8,9,92(f?)-Hexahydro-2,5-dimethyl-3- 

(phenylmethy1)cyclopent[4,5]imidazo[2,1-bjpurin-4(311)-one: 

ANO 	9959584A1  _1_5 
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cis-6a,7,8,9,10,1 Oa-Hexahydro-2,5-dimethyl-3-(ph enylmet hyl)-3H - 

benzirnidazo[2,1 -13jourin-4(5171)-one; 

5',7'-Dihydro-2',5'-dimethyI-3'-(phenylmethyt)spiro[cyciohexane-1 ,8'- 

(81- )-imidazo[2,1 -b]purin)-41(3'11)-one; 

cis-5,6a,7,8 ,9,9a-Hexahydro-2,5-dimethy1-3-(ph enylmethyl)- 

cycloh eptf 6 ,71imidazo(2 ,1 -blourin-4(3 H)-one ; 

cis-5,6a,7,8, 9 ,9a-He xahydro-5-m ethy1-2-ethy1-3-(phenylm ethyl)- 

cyclope nt[4,5jimidazo[2,1 -b)purin-4(31-0-one ; 

ci s-6a,7, 8,9,1 0 ,1 0a-Hexahydro-5-methyl-2-ethy1-3-(phenylmethyl)-3H-

benzimidazo[2,1 -13jourin-4-(514)-one; 

cie-5,6a,7,8,9,9a-Hexahydro-5-methyl-2-ethyl-3-(phenylmethyl)-

cyclopent[4,5jimidazo[2,1-b]purin-4(3H)-one; 

ois-5,6a,7,8,9,9a-Hexahydro-5-rnethyl-2-pheny!-3-(phenylmethyl)-

cyclopent[4,511midazo[2,1-b)purin-4(3H)-one; 

cis-6a,7,8,9,10,1 Oa-H exahydro-5-methy1-2-p h e ny1-3-(p he nylmethyl)-3H-

benzimidazo(2 .1 -Npurin-4 (5H)-one; 

cis-5,6a,7,8,9 ,9a-Hexahydro-5-methylOyclope ntaf4 ,5jimidazof2 ,1-

b]purin-4(3H)-one; 

cis-5,6a ,7,8,9,9a-Hexahydro-2,5-dirnethylcyclopenta[4,5]imidazo[2,1 

purin-4(3H)-one ; 

ci s-5, 6a(R),7,8, 9 ,9a(S)-Hexahydro-2,5-di-rnethyl-

cyclopent[4,5]imidazo[2,1 -b]purin-4(3H)-one ; 

2'-Methy1-3'-spirotcyclopentane-1,71(81i)-(314-imidazo[2,1-bjpurin1-
4X5'H)-one; 

7,8-Dihydro-2,5-di methy 1-7(R)-(1 -methylethyI)-3jd-imidazo[2,1 -b]purin-
4(5th-one ; 

7,8-Di hydro-2,5,7,7-tet ramethy1-31:1-imidazo[2, 1 -b] purin-4(5th -one; 

7,8-Dihydro-2,5-di methy1-7(S)-(1-methylethy1)-3H-imidazo[2,1 
4(5th-one; 

6a(R),7, 8,9,1 0,1 0a(S)-Hexahydro-2,5-climethyl-311-beniimidazo[2,1-
Npurin-4(511)-one; 

51,7t-Dihydro-2',5'-dimethylspiro(cyclohexane-1 ,71(811)-lmidazo[2,1-
b)purin}-41(313)-one; 

cis-5,6a,7,8,9,9a-Hexahydro-5-methy1-3- 

(ph enyl meth yl)cyclope nta[4,5]imidazo[2,1 -14purin-4(31-1)-thione; 
5,6a(R),7,8,9,9a(S)-Hexahydro-2,5-dimethy1-3- 

(ph enyfmethyi)cyclope nt[4,5]imidazo[2,1 purin-4(3/1)-thlone; 
ds-5,6a,7,8,9,9a-Hexahydro-5-methy1-3-(4-ohlocophenyl- 

methyl)cyclopenta[4,51imidazo[2,1-1Apurin-4(3H)-one; 
ois-5,6a,7,8,9,9a-Hexahydro-5-methyI-3-(cyclohexylmethyp- 
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cyclopent[4,5]imidazo[2,1-b]purin-4(31- )-one; 
cis-5 ,6a,7,8,9 ,9a-Hexahydro-5-methy1-3-(2-naphthylmethyl)-,  

cyclopent[4,5]imidazo[2,1-b]purin-4(3H)-one; 

bromophenylmethyl)cyclopent[4,5]imidazo12,1-blpurin-4(3W-one; 

5,6a(R)-7,8,9,9a(S)-Hexahydro-2,5-dimethy1-3-(4- 

methoxyphenylmethyl)-cyclopent[4,5]imidazo[2,1-b]purin-4(31:1)- 

, one; 
cis-5,6a,7,8,9,9a-Hexahydro-2,3,5-trimethylcycloPent[4,5]imidazo[2,1-

b]purin-4(3H)-one; 
cis-5,6a,7.13,9,9a-Hexahydro-2-(hydroxymethyl)-5-methyl-3-

(phenylmethyl)cyclopent[4,5]imidazo[2,1-b]purin-4(3H)one; 

cis-5,6a,7,8,9,9a-Hexahydro-2-methylthio-5-methy1-3-(phenylmethyl)-

cyclopent[4,5]imidazo[2,1-b]purin-4(3H)7one; 

cis-3,4,5,6a,7,8,9,9a-Octahydro-5-methyl-4-oxo-3-(phenylmethyl)-

cyclopent[4,5]imidazo[2.1-b]purin-2-carboxylic acid; 

cis-3.4,5,6a,7,8,9,9a-Octahydro-5-methy1-4-oxo-3-(phenylmethyl)-

cyclopent[4,5]imidazo[2,1-b]purin-2-carboxylic acid, methyl ester; 
cis-5,6a.7,8,9,9a-Hexahydro-2-bromo-5-methy1-3-(phenylmethyl)-

cyclopent[4,5]imidazo[2,1-b]purin-4(3H)one; 
cis-5,6a.7,8,9192-Hexahydro-2-(methylaminosulfony1)-5-methyl-3-

(phenylmethyl)cyclopent[4,5]imidazo[2,1-b]purtn-4(3H)one; 
cis-1-Cyclopenty1-5,6a,7,8,9,9a-hexahYdro-5-methyl-

cyclopent[4,51imidazo[2,1-b]purin-4-(1 Hone; 
cis-5,6a,7.8.9.9a-Hexahydro-3,5-bis-(phenylmethyl) 

cyciopent(4,5)1midazo(2,1-b)purin-4(3H)one; 
cis-6a,7,8,9,10,10a-Hexahydro-3,5-bis-(phenylmethyl)-3H-

benzimidazo[2,1-b]purin-4(5H)orie; 

cis-3-Cyclopenty1-5,5a,7,8,9,9a-hexahycfro-5-methyl-
cyclopent[4,5jimidazo(2.1-b)purin-4(3H)one; 

V-Methyl-3'-(phenylmethyl)spiro[cyclopentane-1 ,71871)-(3'H)-
imidazo[2,1-b]purin]-4'(5'H)one; 

2', 5'-Dimethyl-X-(phenylniethyl)-spiro[cyclopentane-1 ,7(3'1-1)-(3'H)-
imidazo[2,1-b]purin]-41(5'H)one; 

cis-5, 6a,(R)7,8.9,9a(S)-Hexahydro-5-methy1-3- 
(phenylmethyl)cyclopent[4,5]Imidazo(2,1-b)purin-4(3Hjone; 

cis-3-Cyclopenty1-5,6a,7.8,9,9a-Hexahydr6-2,5- 
dimethylcyclopent[4,5]imidazo[2,1 -b]purin-4(3H)one ;36 

5'-Methyl-2'-t rifluo ro methyl-3'-(phenylmethyl)spl ro{cyclo-pe ntane- 
1 .7(8'H).-(37-flimidazo[2,1-13]purin}-4'(5'H)-one; 

7.8-Dihydro-5,7,7-trimethyl-2-trifluoromethyl-3-(phenylmethyl}-3H- 
ImIdazo[2.1-b]purin-4(51:0-6ne; 
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(+/-)-cis-5,6a,7,8,9,9a-Hexahydrp-5-methy1-2-trifluoromethyl-3- 

(phenylmethyl)cyclopentr4,51imidazo[2,1-b]purin-4(3H)-one; 

(+/-)-6a,7,8,9,9a,10,11,11a-Octahydro-2,5-dimethy1-3-( phenylmethyl)- 
31-1-pentaleno[ 6a',1%4,5] imidazo[2,1-b] purin-4(5H)-one; 

(+)-6a,7,8,9,9a,10,11,11a-Octahydro-2,5-dimethy1-3-phenylmethy1-31-1- 

pentalsnol 6a',1`:4,5] imidazo[2,1-b] purin-4(5H)-one; 

(-)-6a,7,8,9,9a,10,11,11a-Octahydro-2,5-dimethy1-3-phenylmethy1-31-1- 

pentaleno[6a1,1%4,5] Imidazo[2,1-b] purin-4(5H)-one; 

(+/-) 6a,7,8,9,9a,10,11,11a-Octahydro-2,5-dimethy1-3H-pentaleno[ 
6a',1%4,51 imidazo12,1-b] purin-4(5H)-one;. 

(+)-6a,7,8,9,9a,10,11,11a-Octahydro-2,5-di methyI-3H-pentalenoj 
6a1,1:4,51 imidazo[2,1-1:01 purin-4(5H)-one; 

(-)-6a,7,8,9,9a,10,11,11a-Octahydro-2,5-dimeihy1-3H- 
pentaleno[6a.,1 ':4,5) imidazo[2,1-b] purl n-4(5H )-one ; 

6a,7,8,9,10,10a,11,12,13,13a-Decahydro-2,5-dimethyl-(3-
phe nyl methyl) napth[1,8a-djimidazo[2,1-bipurin-4(5H)o ne; 

7(R)-Cyclohexy1-7,8-dihydro-2,5-dimethy1-3-(phenylmethy1)-3H-
imidazo[2,1-1)]purin-4(31-1)-one; 

7(R)-Cyclohexy1-7 ,8-dihydro-2,5-dimethy1-3H-imidazo[2,1-b]puri n-4(5H)-
one; 

7(S)-Cyclohexy1-7,8-dihydro-2,5-dimethy1-3-(phenylmethyl)-3H- 
imidazo[2.1-13]purin-4(3H)-one; 

7(S)-Cyclohexy1-7,8-dihydro-2,5-dimethy1-3H-imidazo[2,1-b]purin- 
4(5H)-one; 

5,6a(R),7,8,9,9a(S)-Hexahydro-2,5-dimethy1-34 

(trimethylacetoxy)methyti-cyclopent[4,5]imidazo[2,1-b]purin-4(3H)-
one ; 

5.6a(R),7,8,9,9a(S)-Hexahydro-2,5-dimethy1-3-(4-pyridylmethyl)-
cyclopent[4,5]imidazo[2,1-b]purin-4(311)-one; 

5,6a(R),7,8,9,9a(S)-Hexahydro-2,5-dimethy1-3-[2-(1 - 
morpholinypethyl]cyclopent[4,5]imidazo[2,14Apurin-4(3H)-one; 

5,6a(R),7,8,9,9a(S)-Hexahydro-2,5-dimethy1-3-

[acetoxymethyl]cyclopent[4,5]imidazor2.1-131purin-4(3H)-one; 
5,6a,7,8,9,9a-Hexahydro-2,5,6a-trimethy1-3-

(phenylmethyl)cyclopent[4,5]imidazo[2,1-Npurin-4(3H)-one; 
5,6a(R),7(5),8,9,9a-Hexahydro-2,5,6a-trimethy1-3-

(phenylmethyl)cyclopent[4,5jimidazo[2,1-14purin-4(3H)-one; 

5,6a(S),7(R),8 ,9,9 a-Hexahydro-2,5,6a-t rimethy1-3- 

(phenylmethyl)cyolo pent[4,5]imidazo[2,1-b]purin-4(3H)-on el; 
ds-6a,7,8,9,10,10a-Hexahydro-2,5,7-trimethy1-3-(phenylmethyl)-311-

benzlmidazo[2,1-131purin-4(5H)-one]; 
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cis-5,6a,7,8,9,9a-Hexahydro-2,5,6a-trimethylcyclopent[4.-5jimidazo[2,-1-
b]purin-4(3H)-onej; or 

cis-6a,7,8,9 0, 1 Oa-Hexahydro-2,5,7-trimethyl-3H-benzimidazo[2,1 - 
bipurin-4(5E1)-one]. 

WO 94/19351 discloses compounds of the formula 

H3 CN 

Fta  121..1_4 Rc  

F:16 

or a pharmaceutically acceptable salt thereof, wherein: 

Ri, R2 and R3 are independently selected from the group 
consisting of hydrogen, lower alkyl, lower alkoxy, halogeno, hydroxy, (di-
lower alkyljamino, 4-morpholinyl, 1-pyrrolidinyl, 1-pyrrolyl, -CF3, -OCF3, 
phenyl and methoxyphenyl; or R1 and R2 together are methylenedioxy; 
or Ri and R2 together with the carbon atoms to which they are attached 
form a benzene ring; and 

Ra is hydrogen and Rb and Rc, together with the carbon 
atoms to which they areattached,.form a saturated ring of 5 carbons; or Ra 

is lower alkyl, Rb Is hydrogen or lower alkyl, and Rc is hydrogen; or Ra, Rb 
and the carbon atom to which they are attached form a saturated ring of 5-
7 carbons, and Rc is hydrogen; or Ra is hydrogen, and Rb, RC and the 
carbon atoms to which they are attached form a tetrahydrofuran ring; or Ra 

and Rb, together with the carbon atom to which they are attached, and Rb 
and Re, together with the carbon atoms to which they are attached, each 

form a saturated ring of 5-7 carbons. 

CH2  A2 
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Preferred compounds include: 

2'-benzykspiro[cyclopentane-1',7' (8'H)-[3'H]-imidazo[2,1-
b]purin-4'-(5'H)-one; 

2'-benzy1-5.7,7-trimethyl-3H-imidazo[2,1-1D]purin-4-(5H)-one;  
(+)-2-benzy1-7, 8-dihydro-5-methy1-7-(1-methylethy1)-1H-

imidazof2,1-1D)-purin-4(5H)-one; 

(+,-)-6a, 7, 8, 9, 9a, 10, 11, 11a-octahydro-5-methyl-2-(3,4-
methyiene-dioxyphenylmethyl)-3H-pentalen[6a,1:4,5]imidazo[2,1-b]purin-
4(5H)-one; and 

(+)-cis-6a, 7, 9, 9a-tetrahydro-5-methy1-244-(trifluoromethyl)-
phenytmethyll-3H-furo[3', 41:4,5]imidazo[2,1-1i]purin-4(5H)-one. 

WO 94/22855 discloses compounds of the formula 

1. 	A nitrogen-containing fused-heterocyclic compound 

having the formula (I) or a pharmacologically 

acceptable salt thereof: 

(I) 

in which ring-  A represents a benzene, pyridine or 

cyclohexane ring and B represents a pyridine, 

imidazole or pyrimidine ring, with the proviso that 

rings A and B are bonded to each other with two atoms 

being shared by them, and the shared atoms may be any 

of carbon and nitrogen atoms; 

R1  represents a group represented by the formula: 

-NR4R5  (wherein R4  and RS  may be the same or different 
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from each other and each represent a hydrogen atom, a 

lower alkyl or acyl group or a carboxyl group which 

may be protected, or alternatively R4  and R5  may form a 

ring together with the nitrogen atom to which they are 

bonded, provided that the ring may be substituted), or 

a heteroaryl group which has one or two nitrogen atoms 

and may be substituted: 

R2  represents a hydrogen atom. 

by the formula: 

a group represented 

 

(wherein R8  represents a carboxyl or tetrazolyl group 

which may be protected', 

or a halogen atom; 

and 

R3  represents a hydrogen atom or a group 

represented by the formula: 

-NH CH2  

(wherein RS  and R7  each represent a hydrogen or halogen 

atom or a lower alkoxy group, or alternatively R6  and 

R7  may together form a methylenedioxy or ethylenedioxy 

group). 
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WO 95/19978 discloses compounds of the formula 

O 
N-R' 

R3  

R2  

and salts and solvates thereof, in which: 

Ro represents hydrogen, halogen or C1_6 alkyl; 
R1  represents hydrogen, C1_6alkyl, C2_6  alkenyl, C2.6 alkynyl, haloC1-
6alkyl, C3_6cycloalkyl, C3.8cycloalky1C1.3alicyl, aryIC1_3alkyl or 

heteroaryIC1 _3 alkyl; 

R2  represents an optionally substituted monocytlic aromatic ring 
selected from benzene, thiophene, furan and pyridine or an optionally 

substituted bicyclic ring 	 attached to the rest of the molecule 
via one of the benzene ring carbon atoms and wherein the fused ring A is 

a 5- or 6-membered ring which may be saturated or partially or fully 

unsaturated and comprises carbon atoms and optionally one or two 

heteroatoms selected from oxygen, sulphur and nitrogen; and 
R3  represents hydrogen or C1.3 alkyl, or R1  and R' together represent a 3-
or 4- membered alkyl or alkenyl chain. 

Preferred compounds include: 

Cis-2,3,6,7,12,12a-hexahydro-2-0-pyridylmethyl)-6-(3,4-

methylenedioxyphenyl)-pyrazino[21, 1' : 6,1]pyrido[3,4-b]indole-1,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-6-(2,3-dihydrobenzo[b]furan-5-y1)-2-

methyl-pyrazino[2,1':6,11pyridop,4-b)indole -1,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-6-(5-bromo-2-thieny1)-2-methyl-

pyrazino[2',1':6,1]pyrido[3,4-blindole -1,4-dione; 
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Cis-2,3,6,7,12,12a-hexahydro-2-butyl-6-(4-methylphenyI)-

pyrazinot2',1':6,1joyrido[3,4-13]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-isopropyl-6-(3,4-

methylenedioxypheny1)-pyrazino12',1':6,11pyrido[3,4-b]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyolopentyl-6-(3,4-

methylenedioxypheny1)-pyrazino[21,1:6,1]pyrido[3,4-Nindole -1,4-dione; 

(6k,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopropylmdthyl-6-(4-

methoxypheny1)-pyrazino[21,1':6,1]pyrido[3,4-b]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahyciro-6-(3-chloro-4-methoxyphenyl)-2-

methyl-pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-methy1-6-(3 .4-

methylenedioxypheny1)-pyrazino[21,1':6,1]pyrido13,4-b]indole-1,4-dione; 

(6R, -12aR)-2,3,6,7,12,12a-Hexahydro-6-(3,4-methylenedioxyphenyl)-

pyrazinot2', 1' : 6,1j pyrido [3,4-b] indole-1,4-dione; 

(5aR, 12R, 14aS)-1,2,3,5,6,11,12,14a-Octehydro-12-(3,4-

methylenedioxyphenyI)-pyrrolor,2" : 41,51pyrazino[2',1' : 6,1]pyrido[3,4-

Nindole-5-1,4-dione; 

and physiologically acceptable salts and solvates thereof. 

U.S. Patent No. 5,294,612 discloses compounds of the 

formula 

0 

it3  
HN 

R6 

1 i  

wherein: 
is hydrogen, alkyl, C4 to C7 cyclaalkYl, C4 to  C7 

cycloalkyl substituted by C1 to Cm alkyl or hy-
droxyl, 2- or 3-tetrahydrofuranyL3-tetrahydrothie-
riy1 1,1, -dioxide, C4 to C7 cycloalkyl-C1  to CIO 
alkyl, carlxixy-CIto Cio alkyl, carbo-Ct to Cs low-
cr-a/koxy-Ci to Cto alkyl, dialkylantino C, to Cto 
alkyl, phenyl-C1to C4lower-alkyl, phenyl-Ct to C4 
lower-alkyl in which the phenyl ring is substituted 
is the 2, 3, or I-position by one or two substituenft, 
the same or different, selected from the group con-
sisting of amino, halogen, CI to Cm alkyl, carboxyl. 
carbo-C to Ct lower-alkoxy, carbantoyl, 14E1502-
(quinolistyl), nitro and cyan: 

R3  is, CI to C4 lower-alkyl, phenyl-C1 to C4 lower-
alkyl, lower-alkoxyphenyl-Ct to Ct lower-alkyl. 
diC1 to C.4 lower-alkory-phenyl-C1 to C4 lower-

PYridyl-C; to C4 lower-alkyl, C4 to C7 oY-
cloallcYl-C) to Cs lower-alkyl, phenylamino, diCi to 
Cto alkylamino, halogen, trifluoromethyl, C. to C4 
lower-alkylthio, cyan or nitro; and 

R6  is a nine or ten membered bicyclic ring having 
carbon and from one to two nitrogen atoms, and 
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the heterocycle is„made up of fused 5 or 6 mem-
bered rings or such ring substituted at any available 
carbon atom by one or two substituents, the same 
or different, selected from the group consisting of 
CI to C4 lower-alkyl,' halogen, Cl to C4 lower-
allcoxy, Ca to C7 cycloalkyloxy, 4-morpholinyl, C, 
10 C4  lower-alkoxy.C1  to C4 lower-alkozy, by-
droxy. imidazolyl, oxo and 4-morpholinyl-Cl to C4  
lower-alkoxy, or at any available nitrogen atom by 
C1 to C4 lower-alkyl, C2 to C4 lower-alkanoyl, or 
trifluoroacetyl; or a pharmaceutically acceptable 
acid-addition salt thereof. 

U.S. Patent No. 5,405,847 discloses compounds of the 

formula 
H4 

C ••=-̂ 
I  I 	2 

 CH
3 

CH •••. 

41  
3 CO 

Rt 

I 

where the benzo ring can also contain a nitrogen atom 
instead of a CH group either in position 6, 7, 8 or 9 and 
the radicals RI, R2, R3 and R4 have the following mean-
ings: 

RI: C2-Ca-alkenyl. 	 bydroxy, Cl-C6- 
alkoay, C3-C6-alkenyloxy. C3-C.5-alkynyloxy, 
C2-C6-allcanoyloxy, benzoyloxy, morpholinocar-
bonyloxy, C1-C6-allcyloxycarbonyloxy, C1-C6-
alkylaminocarbonyloxy, C1-C6-dialkylaminocar-
bonyloxy or the group 

-Ark-A 
• 

where Alk: is Cr -C6-211rYk C2-C6-hydroxyalkyl or 
C3-C6-cycloalkyl and the symbol A represents 

1) Hydrogen, halogen, hydroxy, CI-Cs-awry, 
C2-C6-alkanoyloxy, phenyl; 

2) --NHP-5, —NR5R6, NRSR6R7. pYndylamino,  im-
idazolyl, pyrrolidinyl, 

piperidylasnino, N-(ishealrl-Ci-C4-alkY1)-
piperidylantir3 where Rs and R6 may be the same 
or different and represent hydrogen, •CI-C6-alkyl, 
C3-C7CYCICialkYL C3"07'hYdroxYcYclOalkYl. mor-
pholino-Cr-Cis-alkyl, phenyl. phenyl-C1-C6-alkY1  
or phenyl-C2-C6-oxyalkyl, it also being possible for 
the plienyl radicals in Rs and Rs to be substituted 
by halogen-  and R7 is hydrogen or CI-Cs-alkyl; 

3) The group: 

-co•D 

where D is phenyl, CI-Cs-alkyl, C3-C7-cycloalkyl, 
hydroxy, 	 C3-C7-cYcloalkyloxy, _ 
morpholizto, 	pyrrolidino, 	piperidino, 
hontopiperidino, piperazino, —NHRs or —NRsR6 
and R5 and R6 have the meanings given herein-
above 
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4) The group; 

z( 

\ / 
4c112.),, 

where n can be the integers 1-3 and E represents 
CH2, oxygen, sulfur, NH, CHOH, CH—CI-C6-
alkyloxy, CH—C2-C6-alkarioyloxy, CHC.61-/5, 
CHCOD, CH—CH2C-6115, N--Ci-C6-alkyl, 
N—C1-C6-hydsoxyalkyl, 	 N--C6113, 
N—CH2C6115, N—CH(C6I1s)2, N—(CH2)2--OH, 
N—(CH2)3---OH or NCOD and the phenyl radi-
cals (Cats) may also be substituted by halogen, 
CI-C6,alkoxy, trilluoronsethyl, Ci-C6-alkyl, meth-
ylenedioxy or cyan and D has the meanings given 
hereinabove; 

R2 and R3, which may be the same or different hy- 
drogen, halogen, hydroxy, 	 trffluoro- 
methyl, —CN, CI-C6-alkory, C3-C6-alkenyloxy, 
C3-C6-alkynyloxy, —NFIRs, —NRSR6, NR5R6R7 
(meanings R5, R6, R7 as given hereinabove) or the 
group -G-Alk-A, where Alk and A have the mean-
ings given• hercinabove and G is oxygen. sulfur, 
NH or NRs and R2 can also be 

r-\ 
R5-N 

OH 

R4: hydrogen or halogen, where RI can also be hy-
drogen, when R2 is the group 

/-1 
R5-N 

I 
OH 

and R.5 represents phenyl, Ct-Co-alkoxyphenyl or 
diphenylmethyl and R3 and R-4 are hydrogen, and 
their physiologically acceptable acid addition salts 
and quaternary ammonium salts, with the excep-
tion of the compounds of Formula I where R1 is 
methyl, dimethylarninopropyl, dimetbylamino-
ethyl, morpholinoethyl or pyrrolicii.oethyl. R2, R 
and R4 are hydrogen and the beam ring does not 
contain a nitrogen atom instead of a CH group. 

U.S. Patent No. 5,436,233 discloses compounds of the 

formula Y-A 
N 

(1) 

  

wherein R1  is hydrogen or C1-4 alkyl; , 
Y is single bond or C1-6 allcylene; 
A is 

(i) —CyA—(Rz)i, 
(ii) —0—R° or --S(0),--R°, 

in which Rd is Roo or Rog; 
RoA is —CyA---(R2)1; 
RoB is hydrogen or C1-4 alkyl; 
p is 0-2; 
CyA is 

(1) 3-7 membered, saturated or unsaturated, =one- 
cyclic carbocyclic ring, 

0059564M I D• 
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(2) 7-membered, unsaturated or partially saturated. 
monocyclic hetero ring containing as hetero 
atoms, one nitrogen atom, one nitrogen and one 
oxygen atoms, two nitrogen and one oxygen 
atoms, or one nitrogen and two oxygen atoms, 

(3) 6-membered. unsaturated or partially s-aturated, 
monocyclic hetero ring containing as hetero 
atoms, one nitrogen and one oxygen atoms, two 
nitrogen and one oxygen atoms, or one nitrogen 
and two oxygen atoms, 

(4) 6-membered, unsaturated or partially saturated, 
monocyclic hetero ring containing as a hetero 
atom, one nitrogen atom, 

(5) 4- or 5-membered, unsaturated or partially satu-
rated, monocyclic hetero ring containing as het-
ero atoms, one nitrogen atom, one nitrogen and 
one oxygen atoms, two nitrogen and one oxygen 
atoms, or one nitrogen and two oxygen atoms, 

(6) 4-7 membered, unsaturated or partially satu-
rated, monocycle hetero ring containing as het-
ero atoms, one or two sulfur atoms or 

(7) 4-7 membered, unsaturated or partially or fully 
saturated, monocycle hetero ring containing as 
hetero atoms, one or two oxygen atom; 

R2  is R2,4  or R2B; 
It2-4  is (1) —NR6AIV4, in which R6,4  and R74  inde-

pendently are hydrogen or Cl-4 ally! (with the 
proviso that. R64  and R7,4  are not hydrogen at same 
time), (2) —SO2NR6127, in which R6  and 117  inde- 

pendently are hydrogen or C1-4 alkyl. (3) trifluo-
romethyl or (4) trifluoromethoxy; 

Rylis (1) hydrogen, (2) C1-4 alkyl, (3) C1-4 alkoxy, 
(4) --COORS, in which R5  is hydrogen or C1-4 
silty], (5) halogen, (6) nitro or-(7) —NRGBR723, in 
which R6Dand R7E are hydrogen; 

2 is ZA or ZB; 
Z" is methylene, ethylene, vinylene or ethynylcrim 

is single bond; 
CyB is 

(1) 7-membered, unsaturated or partially saturated, 
monocycle hetero ring containing as hetero 
atoms, one, two or three nitrogen atoms, 

(2) 6-membered, unsaturated or partially saturated, 
monocyclic hetero ring containing as hetero 
atoms, two or three nitrogen atoms, 

(3) 6-membered. unsaturated or partially saturated, 
monocyclic hetero ring containing as a hetero 
atom, one nitrogen atom, 

(4) 4- or 5-membered, unsaturated or partially satu-
rated, monocyclio hetero ring containing as het-
ero atoms, one, two or three nitrogen atoms, or 

(5) 4-7 membered, unsaturated or partially satu-
rated, monocyclic hetero ring containing as het-
ero atoms, one or two oxygen atoms, or one or 
two sulfur atoms; 

R3  is hydrogen. CI-4 alkyl, Cl-4 alkoxy, halogen or 
trifiuoromethyl; 

R4  is R4.4 or  Rsst;  
R4,1  is (I) —NI-ISO2R11, in which R11  is CI-4 alkyl, 

(2) SO2NR9R1°, in which 
R9  is hydrogen, CI-4 alkyl or phenyl(CI-4 alkyl) and 

R10 is hydrogen or Cl-4 alkyl, (3) --OCOR11, in 
which R11  is as hereinbcfore defined, (4) hydroxY, 
(5) —50N=--CHNR12R13  in which R12  is hydro-
gen or CI-4 alkyl. and Ru is C1-4 alkyl, (6) 
—CONR14R15  in which R14  is hydrogen ar C1-4 
alkyl and R15  is Cl-4 alkyl or phenyl(Cl-4 alkyl), 
(7) etbynyl, (8) tri(CI-4 alkyl)sflylethynyI or (9) 
acetyl; 
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R4B is (1) hydrogen. (2) C1-4 alkyl, (3) Cl-4 aikoxy, 
(4) —COOR8, in which R8  is hydrogen or Cl-4 
alkyl, (5) —NR911.10, in which R9  and 121° are as 
hereinbefore defined, (6) —NHCORI I, in which 
RH is as hereinbefore defined, (7) halogen, (8) tri-
fluoromethyl. (9) nitro, (10) cyano, (11) C1-4 alkyl-
thio, (12) Cl-4 alkylsulfinyl, (13) C1-4 alkylsulfo-
nyl, (14) hydmaymethyl, and 1, in and n indepen-
dently are 1 or 2; with the proviso that 
(1) the group of the formula-. —CyA—(R2)/ does 

not represent a cyclopentyl and trifluoromethyl-
phenyl group when Y is a single bond, that 

(2) a CyD ring does not bond to Z through a nitro-
gen atomin the CyB ring when Z is vinylene or 
ethynylene, that 

(3) a CyB ring is not pyridine or thiophene when 
CyA is a ring of CyA—(7) that 

(4) Y is not a single bond, when A is (ii) —0—Ro 
or —5(0),--RO and that 

(5) A is not —CyA—(R2B)1 and —0R0B, when Z 
is ZB and R4is R4B; or pharrrraceutically accept-
able acid addition salts thereof, pharmaceutically 
acceptable salts thereof, or hydrates thereof. 

Preferred compounds include: 

4-phenylmethylamino-241-imidazolyl)methyl)- 
quinazoline, 

4-phenylmethylaraino-241-inridazolyllmethyl)- 
quinazoline, 

6-chloro--4-phenylmethylamino-2{l -irnidazolylme- 
thyl)quinazoline, 

6-chloro-4-plienyhunino-2-(1-imidazolyhriethY1)- 
quinazoline, 

6-chloro-4-(3-earboryphenyl)amino-2-(1-imidazolyl- 
rnethyl)quinazoline 

or 
4-phenylmethylamino-2-(2-(3-pyridyl)vinyl)quinazo-

line, 
and pharmaceutically acceptable acid addition salts 
thereof, pharmaceutically acceptable salts thereof, or 
hydrates thereof- 

6-di m eth yiamicosulfor y1-4-pbenylmethYlarrano-241-
imidazoly1)quinazatine, 

6-dimethyl aminomethylideneaminosulfony1-4- 
phenylmethylatnitto-2-(1-imidazoly1)quinazoline, 

6-(phenylinethylamMositlfony0-4--phenylme- 
thylanaino-2-(1-inticlazoly1)quinazoline, 

6-phenylmethylanainocarbony1-4-phe_nylme- 
thylaniino-2-0-imidazolyllquinazoline, 

6-ethylaminocarbonyI-4-phenylmethylamino-2,-(1- 
imidazoly0-5,6,7,8-tetrahydroquinazoline, 

6-hydrcury-4-phenylmetbylarnino-2-(1-imidazoly1)- 
quinazoline, 

6-(1-i naidazoly1)-442-methoryethyl)amino-6-(2-trie- 
thylsilyletbynyl)quinazoline, 

6-ethyny1-4-(2.-methoxyethyl)araino-2-(1-imidazoly/)- 
quinazoline, 

6-(l-imidazoly1)-4-phertylmethylamino-6-ethynyI- 
quinazolinc or 

6-acety1-4-(2-niethoxyethyl)amino-2-(1-friiidazoly1)- 
quinaaoline, 

and pharmaceutically acceptable acid addition salts 
thereof, pharmaceutically acceptable salts thereof, or 
hydrates thereof. 
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formula 

442-mer_hylthioethyDatnino-6-methoxy-2-0-
imidazolyDquirsazoline, 

4-(2-meth ylsulfiti yletityl)arnino76-methox y-2-(1 - 
imidazolyl)quinazohne, 

4-(2-methylsulfonylethypamino-6-methoxy-2-(1-
irnidazoly1)quinazoline, 

4-(3-trifluoromethylphenylmethypamino-2-(3-
pyridyl)quinazoline, 

4-(4-(N,N-diznethylamino)phenylmethyl)amino-2-(3-
pyridyl)quinazoline, 

4-(4-sulfamoylphenylmethyl)amino-2-(3-pyridy1)-
quinazoline, 

4-(4-trifulorometboxyphenylmethyl)arino-2-(1-
imida7olyi)qninazoline, 

4-(3-trifluoromethoXyphenylmethyl)amino-2-(1-
irnidazolyi)quinazoline, 

4-(2-pbenoxyethypainino-6-methoxy-2-(1- 
imida2olyl)quinazoline or 

4-(2-phenoxyethypamino-2-0-imidazolyT)quinazo- 
line, 

and pharmaceutically acceptable acid addition salts 

U.S. Patent No. 5,576,322 discloses compounds of the 
R1  

R2  

rts 

R4 

wherein RE. R3, and R4, each of which may be the same or 
different from each other, may each represent a hydrogen 
atom, a halogen atom or a lower alkyl group or a lower 
alkoxy hydrogen atom. R2 is a halogen or cyan group R5 is 
a group represented by the formulm 

CH) 

—N—(CH=),—R01  or —N 

wherein u is 3 or 4 and R61 represents a carboxyl group 
which may be protected or a beteroaryl group; or R5 is a 
group represcnted,by the formula: 

COON 

and R6 is a group represented by the formula 

—NRCH2 
X 

OCH3 

wherein X is hydrogen atom or a halogen atom or 

0)•  

or the pharmacologically acceptable salt thereof 

—NHCH1 
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Preferred compounds include: 

2-(4-carboxypiperidino)-4-(3 ,4-methy I ene- die xybon 
zyl) amino-6-ehloroquinazolinc- nr a -pharmaceutically 
acceptable salt thereof. 

Sodium 2-(4-earboxypiperidino)-4-(3,4-methylene- 
di o xybenzyl) amino-6-chloroquinazoline. 

WO 94/29277 discloses compounds of the formula 

00 

0 
NH 	R 

Formula (1) 

or a pharmaceutically acceptable salt thereof, wherein 
Ar is an optionally substituted aryl or heteroaryl ring selected from phenyl, naphthyl, 

pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, inaidazolyl, thicnyl, oxazolyl, 
benzimidazolyl, benzoxazolyl, indolyl or thianaphthenyl, 

X is CH or N; 
RO is NR1R2  or hydrogen; and 
RI and R2  are independently hydrogen or C1_6alkyl. 

Preferred compounds include: 

3-amino-4-[4-(3-pyridyWanilino-3-cyclobutene-1,2-dione, 

3-amino-443-(4-imiciazoly1)artilino]-3-cyclobutene-1,2-dione, 

3-methylarcino-4-43-(5-methy1-4-imidazolyI)anilino1-3-cyclobutene-1,2-dione, 

3-dimethylamino-443-(5-.  methy1-4-imidazoly1)anili no]-3-cyclob'utene- 1,2-dione, 

3-amhm-4-[3-(3-metllyi-4-pyridybanilino]-3-cyclobuteno-1,2-dione, 

3-amino-443-(2-oxazolyl)anilino]-3-cyclobutene-1,2,-dione, 

3-amino-443-(4-pyridyl)anllino1-3-cyclobutene-1,2-dione, 

3-amino-443-(3-pyridypanilino]-3-cyclobutene-la-dione. 

3-amino-443-(2-pyridybanilino)-3-cyclobutene-1,2-dione, 

3-amino-4-[3-(2-thienyl)anilino]-3-cyclobutene-1.2-dione, 

3-amino-4-[3-(3-thienyl)anilino]-3-cyclobutene-1,2-dione, 

ISDOCIO: <WO 9959584A1 J_> 
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3-amino-4-13-(2-thianaphthenyl)anilino]-3-cyclobutene-1,2-dione, 

3-amino-443-(5-pyrimidyl)anilino}-3-cyclobutene-1,2-dione, 

3-amino-4-13-(2-benzoxazoyl)anilino]-3-cyclobuten e-1,2-di one, 

3-amino-4-[3-(2-benzimidazolybanilino)-3-cyclobutene-1,2-dione, 

3-amino;-443-(2-indolyl)arulino]-3-cyclobutene-1,2-dione, 

3-amino-4-(3-phenyl)anilino-3-cyclobutene-1,2-dione, 

3-amino-4[3-(2hydroxyphenyl)anilinoi-3-cyclobutene-1,2-dione, 

3-amino-4[3-(2-methoxyphenYl)andino]-3-cyclobutene-1,2-dione, 

3-amino-443-(3-hydroxy-Z-pyridypanilino]-3-cyclobutene-1,2-dione, 

3-araino-443-(2-ituidazoly1)anilino]-3-cyclobuteneL1,2-dione, 

3-amino-4-[6-(4-pyridy1)-2-pyridylamino]-3-cyclobuteme-1,2-dione, or 

343-(4-pyridypanilinol-3-cyclobutene-1,2-dione, 

or a pharmaceutically acceptable salt thereof. 

WO 95/19978 discloses compounds of the formula 

N-R1  

R2  

and salts and solvates thereof, in which: 
Ro represents hydrogen, halogen or C1_6 alkyl; 
R1  represents hydrogen, C1_6alkyl, C-26 alkenyl, C2.6  allcynyl, haloCi 
Galkyl, C 3_8cycl °alkyl, C343cycloalkylC _3 alkyl, aiylCi_3alkyl or 

heteroarylC1 	kyl; 
R2  represents an optionally substituted monocyclic aromatic ring 
selected from benzene, thiophene, furan and pyridine or an optionally 

substituted bicyclic ring 	 attached to the rest of the molecule 
via one of the benzene ring carbon atoms and wherein the fused ring A is 
a 5- or 6-membered ring which may be saturated or partially or fully 
unsaturated and comprises carbon atoms and optionally one or two 
heteroatoms selected from oxygen, sulphur and nitrogen; and 
R3  represents hydrogen or C1 alkyl, or R' and R3  together represent a 3-
or 4- membered alkyl or alkenyl chain. 
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Preferred compounds include: 

Cis-2,3,6,7,12,12a-hexahydro-2-(4-pyridylmethyl)-6-(3,4-

methylenedioxypheny1)-pyrazino[2', 1' : 6,1]pyrido[3,4-b]indole-1,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-6-(2,3-dihydrobenzo[b]furan-5-y0-2-

methyl-pyrazino[21 ,1':6,1]pyrido[3,4-b]indole -1,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-6-(5-bromo-2-thieny1)-2-methyl-

pyrazino[21,1':6,1]pyriclo[3,4-b]indole -1 ,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-2-butyl-6-(4-methylpheny1)-

pyrazino[2',1%6,1]pyrido[3,4-b]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-isopropyl-6-(3,4-

methylenedioxypheny1)-pyrazino[24 ,1%6,1]pyrido[3,4-b]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopenty1-6-(3,4-

methylenedioxypheny1)-pyrazino[2',1':6,1)Pyrido[3,4-b]indole -1,4-dione; 

(6 R,12a R)-2,3,6, 7,12,12a-H exahydro-2 -cycl opropylmethyl-6-(4-

methoxypheny1)-pyrazino[21 ,1':6,1]pyrido[3,4-blindole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(3-chloro-4-methoxyphenyl)-2-

methyl-pyrazino[2,1':6,1]pyrido[3,4-b]indote -1, 4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-methy1-6-(3,4-

methylenedioxypheny1)-pyrazino[2',1%6,1]pyrido[3,4-blindole-1,4-dione; 

(6R, 12aR)-2,3,6,7,12,12-a-Hexahydro-6-(3,4-methylenedioxypheny1)-

pyrazino[2', 1' : 6,1] pyrido [3,4-b] indole-1,4-dione; 

(5aR, 12R, 14aS)-1,2,3,5,6,11,12,14a-Octahydro-12-(3,4-

methylenedioxypheny1)-pyrrolo[1",2" : 4',51pyrazino[21 ,1' : 6,1]pyrido[3,4-

b]indole-5-1,4-dione; 

and physiologically acceptable salts and solvates thereof. 

WO 96/28429 discloses compounds of the formula 

R3  
HN 

116-(X) 

Rt  

wherein: 
R1  is tert-butyl, or cyclopentyl; 
R3  is methyl, ethyl, or phenylmethyl; 
_X is -CH2-, -0-, or -NH-; and 

R6  is phenyl (or phenyl substituted by from one to three, 

the same or different, substituents selected from the group 
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consisting of lower-alkoxy, hydroxy, halogen, carboxylower-alkoxy, 

4-morpholinyl-lower-alkoxy, 5-tetrazolyl-lower-alkoxy, dilower-

alkylamino, trifluoromethyl, nitro, amino, lower-
alkylsulfonylamino, dilower-alkylamino-lower-alkylphenyl 
carbonyloxy, and 1-imidazolyl); or when X is -CH2- R6  is 

additionally 2-,3-,.or 4-pyridinyl, 1-pyrrolyl, l-benzimidazolyl, 
1 , 2 , 3 , 4 -tetrahydro- 2 - isoquinol inyl 	, 2 , 4 - tetrahydro-1 - 
quinolinyl, hydroxy, 1-imidazolyl, 1-lower-alkyl-2,3,4, or 5-

pyrrolyl, 1-pyrazolyl, 3-,4-, or 5-isoxazolyl( or 3,4, or 5-

isoxazolyl substituted on any available carbon atom thereof by 

lower-alkyl), 2-thienyl, or 3-thienyl; or a pharmaceutically 
acceptable acid-addition salt and/or hydrate thereof. 

Preferred compounds include: 
1-cyclopenty1-3-ethyl-6-(4,7methoxyphenylmethyl)PYrazoio 

(3,4-d]pyrimindin-4-one, 
1-scyclopentyl-3-ethyl-6-(4-hydroxyphenylmethyl)pyrazolo 

[3,4-d)pyrimindin-4-one, 
1-cyclopentyl-3-ethyl-6-(phenylmethyl)pyrazolo[3,4-d) 

pyrimindin-4-one, and 

1-cyclopentyl-3-ethyl-6-(4-andnophenylmethyl)pyrazolo 
(3,4-d]pyrimindin-4-one. 

WO 96/28448 discloses compounds of the formula 

0 

R3  

R
1 

wherein: 
R1  is tert-butyl, or cyclopentyl; 

R3  is lower-alkyl, or phenyl-lower-alkyl; and 

R6  is phenyl, or phenyl substituted by from one to three, 

the same or different, substituents selected from the group 

consisting of lower-alkoxy, lower-alkyl, hydroxy,  1-imidazolyl, 
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lower-alkenyloxy, dilower-alkylamino-lower-alkoxy, 4-morpholinyl-
lower-alkoxy, lower-alkoxycarbonyl-lower-alkoxy, carboxylower-

alkoxy, trifluoromethyl, 1-piperidinyl-lower-alkoxy, 1-
pyrrolidinyl-lower-alkoxy, nitro, halo, amino, -(CH2)20-, lower-

alkylsillfonylamino, lower-alkoxy-lower-alkoxy, lower-alkenyl, 

dilower-alkvlamino, -OCH(CH3)CH2-, 4-morpholinvicarbonyl-lower-

alkoxy, 4-thiomorpholinyl-lower-alkoxy, pyridinyl-lower-alkoxy, I-

lower-alky1-3-hexahydroazepinyloxy, and 1-lower-alky1-4-

piperidinyl oxy; or a pharmaceutically acceptable acid-addition 

salt and/or hydrate thereof. 

Preferred compounds include: 

1- cyclopenty1-3-ethyl-6-(2-propoxyphenyl)pyrazolo[3,4-d] 

pyrimindin-4-one, 

1-cyclopenty1-3-ethyl-6-14-(1-imidazolyl)phenviiPyrazolo 

[3,4-djpyrimindin-4-one, 

1-cyclopenty1-3-ethyl-6-(3-(2-(4-morpholinYllethoxY) 

phenyl)pyrazolo[3,4-d]pyrimindin-4-one. 

1-cyclopenty1-3-ethyl-6-12-ethowy-4-(1-imidazolyl)phenYll 

pyrazolof3,4-d]pyrimindin-4-one, and 
1-cyclopenty1-3-ethyl-6-(2-(CH2=CHCH20)phenyl]pyrazoio 

(3,4-d) pyrimindin-4-one. 

sISOPPOCIEX<WO 1995958440_1_,. 0123



WO 99/59584 	 PCTPUS99/07046 

-53- 

WO 96/32003 discloses compounds of the formula 

N-R1  
a) 

and salts and solvates thereof, in which: 

Ro represents hydrogen, halogen or C1..6 alkyl; 

R1  is selected from the group consisting of: 

(a) hydrogen; 

(b) C1.6alkyl optionally substituted by one or more substituents selected 
from phenyl, halogen, -CO2Ra  and -NRaRb; 

(c) C3.6cycioalkyl; 

(d) phenyl; and 

(e) a 5- or 6-membered heterocyclic ring containing at least one 

heteroatom selected from oxygen, nitrogen and sulphur, and being 

optionally substituted by one or more C1_6alkyl. and optionally linked to 
the nitrogen atom to which R' is attached via C1.4-alkyl; 

R2  is selected from the group consisting of: 

(f) C3.6cycloalkyl; 

(g) phenyl optionally substituted by one or more substituents selected 
from -0Ra, -NRaRb, halogen, hydroxy, trifluorornethyt, cyano and nitro; 

(h) a 5- or 6-membered heterocyclic ring containing at least one 

heteroatom selected from oxygen, nitrogen and sulphur; and 

(-1) 	a bicyclic ring 	 attached to the rest of the molecule via 
one of the benzene ring carbon atoms and A is a 5- or 6-membered 

heterocyclic ring as defined in point (h); and 

Ra  and Rb  independently represent hydrogen or C.I.6alkyl. 
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Preferred compounds include: 

Cis-2-benzy1-5-(3,4-methylenedioxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6]pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-b-enzy1-5-(3,4-methylenedioxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6]pyrido[3,4-b]indole-1.3(2H)-dione; 

Cis-5-(4-methoxypheny1)-2-methyl-5,6,11,11a-tetrahydro-1H-imidazo [1',5':1,6] 

pyrido[3,4-bjindole-1,3(2H)-dione; 

Cis-2-ethyl-5-(4-methoxyphenyl)-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6] 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-ethy1-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo[1'.5':1,6] 

pyrido[3,4-b]irdole-1.3(211)-dione; 

Trans-2-ethyl-5-(3,4-methylenedioxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6]pyrido[3,4-blindole-1,3(2H)-dione; 

Trans-2-ethy1-5-(2-thieny1)-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6] pyrido 

[3.4-b]indole-1,3(2H)-dione; 

Trans-5-(4-dimethylaminopheny1)-2-ethyl-5,6,11 ,11a-tetrahydro-1H-imidazo 

[1%5%1,6] pyrido[3,4-b]indole-1.3(211)-dione: 

Trans-2-butyl-9-methyl-5-pheny1-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6] 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-9-bromo-2-buty1-5-pheny1-5,6.11,11a-tetrahydro-1H-imidazo[1',5':1,6] 

pyrido[3,4-b]indoIe-1,3(2H)-dione; 

Cis-2-butyl-5-(4-methoxypheny1)-5,6,11 .1 la-tetrahydro-1H-Imidazo [1',5'.1 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-buty1-5-(47methoxypheny1)-5.6,11,11a-tetrahydro-1H-imidazo [1',5':1,6] 

pyrido[3,4-b]indole-1 .3(2H)-dione; 

Cis-2-buty1-9-fluoro-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo 

[1%5%1,6] pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-butyl-9-fluoro-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imictazo 

[1',5`:1,6] pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-butyl-5-(3.4-methylenedioxyphenyI)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6] pyrido[3,4-b]indole-1,3(2H)-dione; 

Cis-2-butyl-5-(3-chIoropheny1)-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6]pyrido 

[3,4-b]indole-1,3(211)-dione; 

Trans-2-buty1-5-(3-chloropheny1)-5.6,11,11a-tetrahyd ro-1H-imidazo[1',5':1 ,6] 

pyrido [3,4-b]indole-1,3(2H)-dione; 

Cis-2-butyl-5-(4-ohloropheny1)-5,6,11,11a-tetrahydro-1H-irnidazo [1',5':1,6] 

pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-2-butyl-5-(4-chloropheny1)-5,6,11,11a-tetrahydro-1H-imidazo [1%5%1,6] 

pyrido[3,4-Ondole-1,3(2H)-dione; 

Trans-2-butyl-5-(4-fluorophenyt)-5,6,11,1 a-tetrahydro-1H-imidazo[1',5':1,6] 

pyrido [3,4-b]indole-1,3(211)-dione; 
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Trans-2-buty1-5-(4-hydroxypheny1)-5,6,11 .11a -tetra hydro-1H-imidazo[1',5':1,6] 

pyrido [3,4-b]indole-1 ,3(2H)-dione; 

Cis-2-butyl-5-(4-trifluoromethylpheny1)-5,6,11,1 1a-tetra hydro-1H-imidazo 

[1',5':1,6]pyrido[3,4-b]inclole-1,3(2H)-dione; 

Cis-2-butyl-5-(4-cyanopheny1)-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6] pyrido 

[3,4-b]indole-1,3(2H)-dione; 

Trans-2-butyl-5-(4-cyan opheny1)-5,6 ,11,11a -tetra hyd ro-1H-imidazo[1',5':1 .6] 

pyrid 43,4-blind ole-1,3(2H)-dione ; 

Cis-2-butyl-5-(4-nitropheny1)-5,6.11,11a-letrahydro-1H-imidazof 1',5':1,6jpyrido 

[3.4-b]indole-1,3(2H)-dione; 

Trans-2-butyl-5-(4-nitropheny1)-5,6,11,11a -tetra hydro-1H-imidazo[11,5':1,6] 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Cis-2-buty1-5-(3-pyridy1)-5,6,11 .11a-tetrahydro-1H-irnidazof1',5':1,61pyrido [3,4-b] 

indole-1,3(2H)-dione; 

Cis-2-butyl-5-(3-th ienyI)-5,6,11,11a-tetrahydro-1H-im id azo[11,5`:1 ,6)pyrido [3,4-

b]indole-1 ,3(2H)-dione; 

Trans-2-buty1-5-(3-thieny1)-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6] 

pyrido[ 3 ,4-b]indole-1,3(2H)-dione; 

Cis-2-buty1-5-(3-fury1)-5.6,11,11 a-tetra hydro-111-imidazo[1'.5% 1,6]pyrido [3,4-

b]indole-1 ,3(2H)-dione; 

Tra ns-2-b utyl-5-(3-fury1)-5,6,11,11i-tetra hydro-1H-Imidazo[1',5': 1 ,6] pyrido[3,4

b]indole-1,3(2H)-dione; 

Cis-2-cyclohexyl-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6] pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-cyclohexy1-5-(4-methoxyphenyl)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6] pyrido[3.4-b]indole-1,3(2H)-dione; 

Cis-2-cyclohexy1-9-fluoro-5-(4-methoxypheny1)-5.6,11,11a-tetra hydro-1H-

imidazo[1',5':1,6] pyrido[3,4-WindoIe-1,3(211)-dione; 

Trans-2-cyolohexy1-9-fluoro-5-(4-methoxyphenyi)-5,6, 11,11a-tetrahydro-1 H-

imidazo[1°,5':1 .6] pyrido[3.4-b]indote-1,3(2H)-dione; 

Trans-2-benzy1-5-phenyl-5,6,11,11a-tetrahydro-1H-imidazo[11,5':1,6]pyrido [3,4-
b]indole-1,3(2H)-dione; 

Cis-2-benzy1-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo[1,51:1 .6] 
pyrido [3,4-b]indote-1,3(2H)-dione; 

Trans-2-benzy1-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo[1'.5%1,6] 
pyrido [3,4-b]indole-1,3(2H)-diorie; 

(5R,1 aR)-2-benzy1-5-(3,4-methylenedioxypheny1)-5.6,11.11a-tetrahydro-11-1-
imidazo [1%5%1 ,6]pyrido[3,4-b]indole-1.3(2H)-dione; 

Trans-2-benzy1-5-(4-hydroxypheny1)-516,11 ,11a-tetrahydro-1H-imidazo [1%5%1,6] 
pyrido 13.4-blindole-1,3(2H)-dione; 
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Trans-2-(2-chloroethyl)-5-(4-methoxypheny1)-5,6,11,1 la-tetra hyd ro-1H-im idazo 

[1',5':1,6] pyrido[3,4-b]indole-1,3(2H)-dione; 

Cis-2-benzyl-5-cyclohexy1-5,6,11 .11a-tetrahydro-1H-imidazo[1',5':1,61 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-benzy1-5-cyclohexy1-5,6,11,11a-tetrahydro-1H-imidazo[1`,5':1,6] 

pyrido13,4-blindole-1,3(2H)-dione; 

Trans-2-buty1-5-phenyl-5.6.11.11a-tetrahydro-1H-imidazor.51:1,6)pyrido[3,4-
b]indole-1,3(2H)-dione; 

Trans-2-cyclohexy1-5-phenyl-5,6,11,11a-tetrahydro-1H-imidazo[11 ,5':1 .6] pyrido 
13,4-b]indole-1,3(2H)-dione; 

Cis-2-cyc.lohexy1-5-pheny1-5,6,11,11a-tetrahydro-1H-imidazo[1'.5%1.6] pyrido 

[3,4-b]indole-1.3(2H)-dione; 

Tra ns-2-eth oxyca rb onyImethy1-5-(4-meth oxypheny1)-5,6, 11 ,11a-tetra hydro-1H-

imidazo[1',5':1,6] pyrido [3,4-b]indole-1,3(2H)-dione! 

Trans-5-{4-methoxypheny1)-242-(2-pyridy1)-ethyl]-5,6, 1 1,11a-tetrahydro-1H-

imidazo[1',5':1,6]pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-cyclopropy1-5-phenyl-5,6,11,11a-tetrahydro-1H-imidazor 1 ,5':1,61 
pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans -2-phenethy1-5-pheny1-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6] 

pyridoI3,4-b]indole-1,3(2H)-dione; 

Trans-5-phenyl-2-(2-pyridylmethy1)-5,6,11;11a-tetrahydro-1H-imidazo 

[1',5':1,6]pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-5-phenyl-2-(4-pyridylmethyl)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6]pyrido[3,4-blindole-1,3(2H)-dione; 

Trans-5-(4-rnethoxypheny1)-2-(3-pyridylmethy1)-5,6,11,11a-tetrahydro-1H-

imidazo[1',5':1,6]pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-(2-dimethylamino-ethyl)-5-(4-methoxyphehyl)-5,6,11,11a-tetrahydro-

1H-imidazor,5':1,61pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-2-(3-climethylamino-propy1)-5-(4-methoxypheny1)- 5,6,11,11a-tetrahydro - 

1H-imidazo[1',5':1.6] pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-2-(2-morpholin-4-yl-ethyl)-5-pheny1-5,6,1 1,11a-tetrahidro-1H-

imidazoll',51:1,6] pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-5-(4-methoxyphery1)-2-13-(4-methyl-piperazin-1-y1)-propyll- 5,6,11 .11a-

tetrahydro-1H-imidazo[1',5':1,6] pyrido [3,4-b]indole-1,3(2H)-dione; 

Tra ns-5-(4-methoxypheny1)-242-pyrrolidin-1-yl-eth y1)-5 .6,11 ,11a-tetrahydro-11-1-

imidazo[11,5'1,6]pyrido [3,4-b]indole-1,3(2H)-lion; 

Trans-5-(4-methoxypheny1)-242-(1-methyl-pyrrolid in-2-y1)-ethyl]-5.6,-11,11a-

tetrahydro -1H-imIdazo[1',5':1,61 pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo11',5':1,6] pyrido 

[3,4-b]indole-1.3 (2H)-dione; 

Cis-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo[11,5':1,6] pyrido [3,4-

b]indole-1,3 (2H)-dione; 

and pharmaceutically acceptable salts and solvates thereof. 
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WO 96/32379 discloses compounds of the formula 

( I ) 

wherein 

R1  is hydrogen, halogen, nitro, carboxy, protected 

carboxy, acyl, cyano, hydroxyimino(lower)alkyl, 

lower alkenyl optionally substituted with oxo, or 

lower alkyl optionally substituted with protected 

carboxy, carboxy or hydroxy; 

R2 is hydrogen, halogen, lower alkenyl, acyl, or lower 

alkyl optionally substituted with protected 

carboxy, carboxy, lower alkoxy or hydroxy; 

R3 is lower alkenyl or lower alkyl, both of which are 

optionally substituted with one or more 

substituent(s) selected from the group consisting 

of 

(1) oxo, 

(2) aryl optionally substituted with one.or more 

substituent(s) selected from the group 

consisting of halogen, aryl, lower alkoxy, 

lower alkylenedioxy, cyano, nitro, carboxy, 

protected carboxy, acyl, and amino optionally 

substituted with acyl or protected carboxy, 

and 

(3) a heterocyclic group optionally substituted 

with halogen; and 

R4  is carboxy, protected carboxy, acyl, cyano, halogen, 

a)leterocyclic group, amino optionally substituted 

with acyl or protected carboxy, or lower alkyl 
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optionally substituted with protected carboxy, 
carboxy or acyl; 

in addition to their significances above, 

R1  and R2, together with the carbon atoms to which 

they are attached, represent a 4- to 7-
membered carbocyclic ring optionally 

substituted with oxo, 

or its pharmaceutically acceptable salt. 

WO 97/03070 discloses compounds of the formula 

wherein 11' is a hydrogen atom or a halogen atom; 

R2  is a phenyl-lower alkyl group; 

R2  is a heterocyclic group selected from the 

group consisting*of an indolyl group, indolinyl group, 

1H-indazolyl group, 2(1H)-quinolinonyl group, 3,4-. 

dihydro-2(1H)-quinolinonyl group and 3,4-dihydro 

1,4(2H)-benzoxazinyl group, said heterocyclic group may 

have 1 to 3 substituents selected from the group 

consisting of: 

a group of the formula -B-11.4, (B is a lower alkylene 

group; R4  is a 5- to 11-membered saturated or unsatu-

rated heterocyclic group of single ring or binary ring, 

having 1 to 4 hetero atoms selected from the group 

consisting of a nitrogen atom, oxygen atom and sulfur 

atom, (said heterocyclic group may have I to 3 substi-

tuents selected from the group consisting of- a halogen 

atom, a lower alkyl group, a lower alkoxy group and 

MIDOCM:‹WO 9959584441_1_.. 0129



WO 99/59584 
	 PCT/US99/07046 

-59- 

oxo group) or a group of ,the formula -NR)R" (R5  and R' 

are each the same or different, and a hydrogen atom, a 

lower alkyl group, a cycloalkyl group, a pyridyl-

carbonyl group, an isoxazolylcarbonyl group which may 

have 1 to 3 lower alkyl groups as the substituents, a 

pyrrolylcarbonyl group or an amino-substituted lower 

alkyl group which may have a lower alkyl group as the 

substituent; further R5  and R' may form 5- to 6-

membered saturated heterocyclic group by combining to 

each other, together with the adjacent nitrogen atom 

being bonded thereto, further with or without other 

nitrogen atom or oxygen atom; said heterocyclic group 

may have 1 to 3 substituents selected from the group 

consisting of a hydroxy group and a phenyl group)); 

a lower alkenyl group; a lower alkoxycarbonyl group; 

a phenoxy-lower alkyl group which may have cyano group 

as the substituents; a halogen-substituted lower alkyl 

group; and a lower alkoxycarbonyl-substituted lower 

alkyl group; 

A is a lower alkylene group; and 

n is 0 or 1. 

Preferred compounds include: 

1 -Benzy1-6-chloro-2-{ 1 - [ 3- ( 	 - 

y1 ) propyl ] indo1-5-ylarainocarbonyllbenziraidazole. 

1 -Benzy1-6-chloro-2-11 - [ 3- (N-cyclohexyl-N-

methylalaino)propyl] indo1-5-ylaminocaxbonyl ) - 

benzintidazole 
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1-Benzy1-6-chloro-2-{1-[3-{pyrazol-1-

yl)propyllindo1-5-ylaminocarbonyl)benzimidazole. 

1-Benzy1-6-chloro-2-{1-[3-(1,2,4-triazol-1-

yl)propyl]indo1-5-ylaminocarbonYllbenzimidazole. 

1-Benzy1-6-chloro-2-0.-[3-(3,5-

dimethylisoxazol-4-ylcarbonylamino)propyl]indol-5-

ylaminocarbonyllbenzimidazole. 

1-Benzy1-6-chloro-2-0.-[3-(4-phenyl-4-

hydroxypiperidin-l-y1)propyflindol-5-ylaminocarbony1}-

benzimidazole. 

1-Benzy1-6-chloro-2-{4-[3-(pyridin-2-

ylcarbonylamino)propy1]-3,4-dihydro-1,4(2H)-benzoxazin-

7-ylaminocarbonyllbenzimidazole. 

WO 97/03675 discloses compounds of the formula 

(0 

R2  
and salts and solvates (e.g. hydrates) thereof, in which: 

R° represents hydrogen, halogen or Ci_6 alkyl; 
R1  represents hydrogen, C1_6alkyl, C2.6 alkenyl, C2_6 alkynyl, 

C3_8cycloalkyl, CmcycloalkylCi_3alkyl, arylCi_3alkyl or heteroarylC1_3alkyt 
R2  represents an optionally substituted monocyclic aromatic ring selected 

from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

ring 	 attached to the rest of the molecule via one of the benzene 
ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 
which may be saturated or partially or fully unsaturated and comprises carbon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen; and 

R3  represents hydrogen or C1_3 alkyl, or R1  and R3  together represent a 3- or 
4- membered alkyl or alkenyl chain; 
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for the manufacture of a medicament for the curative or prophylactic treatment 
of erectile dysfunction in a male animal, including man. 

Preferred compounds. include: 

Cis-2,3,6,7,12,12a-hexahydro-2-(4-pyridylmethyl)-6-(3,4-methylenedioxyphenyl)-
pyrazino[2', 1' : 6,1]pyrido13,4-blindole-1.4-dione; 
Cis-2,3.6,7,12,12a-hexahydro-6-(2,3-dihydrobenzo[b]furan-5-y1)-2-methyl-
pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 
Cis-2,3.6,7,12,12a-hexahydro-6-(5-bromo-2-thieny1)-2-methyl-
pyrazino[21,1%6,1]pyrido[3,4-blindole -1,4-dione: 

Cis-2,3,6,7,12,12a-hexahydro-2-buty1-6-(4-methylpheny1)-
pyrazino[7,1':6,1]pyrido[3,4-b]indole -1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-isopropy1-6-(3,4-methylenedioxyphenyl)-
pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopentyi-6-(3.4-
methylenedioxyphenyl)-pyrazino[21,1';6,1]pyrido[3,4-b]indole -1,4-dione; 
(6R,12aR)-2,3,6,7.12,12a-Hexahydro-2-cyclopropylmethy1-6-(4-methoxyphenyl)-
pyrazino[2',1':6,1]pyridop,4-blindole -1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(3-chloro-4-methoxypheny1)-2-methyl-
pyrazino[2',1':6,1]pyridop,4-blindole -1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-methy1-6-(3,4-methylenedioxypheny1)-
pyrazino[2',1%6,1]pyrido[3,4-14indole-1.4-dione; 
(6R, 12aR)-2,3,6,7,12,12a-Hexahydro-6-(3,4-methylenedioxyphenyl)- 
pyrazino[2', 1' : 6,1] pyrido [3,4-b] indole-1,4-dione; 
(5aR, 12R. 14aS)-1,2,3,5,6,11,12,14a-Octahydro-12-(3,4-
methylenedioxyphenyI)-pyrrolo[1",2" : 4',51pyrazino[2',1' : 6,1]pyrido[3,4-
b]indole-5-1,4-dione; 
Cis-2,3.6,7.12,12a-hexahydro-2-cyclopropy1-6-(3,4-methyienedioxypheny1)-
pyrazint[2',11:6,1]pyrido[3,4-b]indote -1,4-dione; 
(3S, 6R,12aR)-2.3,6,7,12,12a-hexahydro-3-rnethyl-6-(3.4-
methylenedioxypheny1)-pyrazino[21,14:6,1]pyrido[3,4-b]indole -1.4-dione; 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 
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WO 97/03985 discloses compounds of the formula 

(0 

and solvates thereof, in which: 
Ro represents hydrogen, halogen or C1_6 alkyl; 
R1  represents hydrogen or Ci_6alkyl; 
R2  represents the bicyclic ring 

0 

which may be optionally substituted by one or more groups selected from 

halogen and C1_3alkyl; 
and 

R3  represents hydrogen or C1_3alkyl. 

Preferred compounds include: 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(5-benzofuranyl)-2-methyl-pyrazino 

(2',1':6,1]pyrido[3,4-b]indole-1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(5-benzofurany1)-pyrazino[2',1':6,11 

pyrido [3,4-b]indole-1,4-dione; 

(3S, 	6R(, 	12aR)-2,3,6,7,12,12a-Hexahydro-6-(5-benzOfurany1)-3-methyl- 

pyrazino[21,1%6,1] pyrido [3,4-b]indole-1,4-dione; 

(3S, 6R, 12aR)-2.3,6,7,12,12a-Flexahydro-6-(5-benzofuranyl)-2,3-dimethyl-
pyrazino[2',1':6,1]pyrido[3,4-b]indole-1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(5-benzofuranyI)-2-isopropyl-pyrazino 
12',1':6,11 pyrido13,44Aindole-1,4-dione; 

and physiologically acceptable solvates thereof. 
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WO 97/43287 discloses compounds of the formula 

wherein 
R°  represents -hydrogen or -halogen; 
R' is selected from the group consisting of: 
-hydrogen, 
-NO2, • 
-trifluoromethyl, 

-trifluoromethoxy, 
-halogen, 
-cyano, 

a 5- or 6- membered heterocyclic group containing at least one heteroatom 
selected from oxygen, nitrogen and sulphur (optionally 
substituted by - C(=0)0R-  or CI4a1kyl), 
-Ct_calkyl optionally substituted by -OR', 

-C1-3alkoxy, 
-C(=0)13.', 
-0-C(=0)R1I, 
-C(=0)0R11, 
C, ,atkylene C(=0)0Ri, 

-0-C1-4alkylene -C(=0)0Ra, 

-Cl'.4alkylene-0-C1.4alkylene-C(=0)0Ra, 

-C(=0)NR8S02Re, 
-C(=0)C14alkylene Het, wherein Het represents 5- or 6-membered heterocyclic 

group as defined above, 

-C,-talkylene NR61:21', 

-C2-BalkenyleneNFM1', 

-C(=0)NR*R6, 

-C(=0)NRIR% 

-C(=0)NRaCs.oalkylene OR°  

-C(=0)NRaCI4alkylene Het, wherein Het represents a 5- or 6-membered 
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heterocyclic group as defined above, 
-OR' 
-OC2.4alkylene NRAle, 
-0C1.4alkylene-CH(OR')CH2 Nine, 
-0-Ci-olkylene Het, wherein Het represents a 5- or 6- membered heterocyclic 
group as defined above, 
-0-C2_4alkylene-OR', 
-0-C2.4alkylene-NR'-C(=0)-ORb, 

-NR4C1_4alkyleneNFrRb, 
-NR`C(=0)Rb, 
-NR6C(--.--0)NR411b, 
-N(SO2C1-4alky1)2, 
-NRA(SO2C,.4alkyl), 
-807NRIRb, and 
--0S02trifluoromethyl:.  
R2  is selected from the group consisting of: 
-hydrogen, 
-halogen, 
-OR', 
-CI_G  alkyl, 
-NO2, and 

or R1  and R2, together form a 3- or 4- membered alkylene or alkenylene Chain, 
optionally containing at least one heteratom ; 
R3  is selected from the group consisting of: 
-hydrogen, 

-halogen, 

-NO2, 

-trifluoromethoxy, 
-CI_Galkyl, and 
-C(=0)0Rs; 
R4  is hydrogen, 

or R3  and R4  together form a 3- or 4- membered alkylene or alkenylene chain, 

optionally containing at least one heteratom; 

R' and Rb, which may be the same or different, are independently selected from 

hydrogen and Cl.aalkyl; 

Rc  represents phenyl or C4.6cycloalkyl, which phenyl or C4.6cycloalkyl can be 

optionally substituted by one or more halogen atoms, one.or more -C(=0)0R8  or 
one or more -OR'; 

JSIDOCID: <WO 99595£34A1_1_,. 
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n is an integer selected from 1, 2 and 3; 
m is an integer selected from 1 and 2; 
and pharmaceutically acceptable salts and solvates thereof. 

U.S. Patent No. 5,393,755 discloses compounds of the 

formula 

R2  

(CHO,: 

Rc Rd 

or 

(r) 

wherein 
J is oxygen or sulfur, 
RI is hydrogen, alkyl or alkyl substituted with aryl or 

hydroxy; 
R2  is hydrogen, aryl, heteroaryl, cycloalkyl, alkyl or 

alkyl substituted with aryl, heteroaryl; hydroxy, 
alkoxy, .amino, znonoalkyl amino or dialkyiamino, 
or —(CH2).,TCOR20  wherein in is an integer from 
1 to 6, T is oxygen or —NH— and Rmis hydrogen, 
aryl heteroaryl, alkyl or alkyl substituted with aryl 
or heteroaryl; 

R3  is hydrogen, halo, trifluoromethyl, alkoxy. alkyl-
thio, aikyt, cycloalkyl, aryl, aniinosulfonyl, amino, 
monoalkylamino dialkylamino, hydroycyalk-
ylamino, aminoalkylamino, carboxy, alkoxycar-
bonyl or sminocarbonyl or alkyl substituted with 
aryl, hydroxy, alkoxy, amino, monoalkylamiuo or 
dialkyiamino; 

Ra. Rk Re and Rdindepetadently represent hydrogen, 
alkyl, cycloalkyl or aryl; or (Rd and Rb) or (Re and 
Rd) or (R6  and Re) can complete a saturated ring of 
5- to 7-carbon atoms, or (Ita and Rb) taken together 
and (R6  and Re) taken together, each complete a 
saturated ring of 5- to 7-carbon atoms, wherein 
each ring optionally can contain a sulfur or oxygen 
atom and whose carbon atoms may be optionally 
substituted with one or more or the following: 
alkeayl, alkynyl, hydroxy, carboxy, alkoxycar-
bonyl. alkyl or alkyl substituted with hydroxy, 
carboxy or alkoxycarhonyl; or such saturated ring 
can have two adjacent carbon atoms which arc 
shared with an adjoining aryl rip, and 

n is zero or one. 
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Preferred compounds include: 

cis-5 ,6a,7,8,9,9a-H exahydro-5-m eth y1-3-(ph enyl m e- 
thypcyclopenta[4,5]imidszo[2,1-b]purin-4-oae; 

7,8-Dihydro-5-inethy1-3-(phcnylmethyl)-31-1- 
imidazo[2,1-b]purin-4(5H)-ona; 

cis-6a,7,8,9,10,10a-Hexahyd ro-5-m cthyl-3-(phen ylme- 
thyl)-3H-benzimidazol2,1-qpurin-4(5H)-one; 

5,7,8,9-Tetrahydro-5-methy1-3 Aphenylmeth y1)- 
pyrimidor2,1-blpurin-4(3H)-one; 

7,8-Dillydro-S-phenyI-5-methyl-3-(phenylmethyl)-3H- 
insidazo[2,1-b]Purin-4(5H)-0n 

5', 	7'-Dilsydro-5'-methy1-3'-(phenylmethyl)spiro[cy- 
clohexane-1.8'-(811)inaidazo[2,1-b)purin).4'(3'H)-ona; 

cis-5,6a,11,11a-Tetrahydro-5-methy1-3-(phenyl methyl-
)indeno[ ',2':4,5)imidazo[2, 1-13]purin-4(3H)-one; 

5',7'-Dihydro-2',5'dimethy1-3'4phenylmethyl)spiro(cy-
clohexane-1,7'(811)-imIdszo[2,1-b]purinl-4'-
(3'H)-one; 

7,8-Dilsydro-2,5,7,7,8(R,S)-peatamethyl-311-
imidazo[2,1-13]purin-4(5H)-one; 

cis-5,6a,7,1 lb Tetrahydro-5-methyl-3-(phenylmethyl- 
iadcno[2',1',:4,5jimidazo[2,1-b]purin-4(3H)-one; 

cis-5, 6a,7,8,9,9341(r xahydro-2,5-dimethyl- 3-(phenylm e- 
thyl)cycl opent[4,5)imidazo[2,1-b]purin-4-(31D-one; 

5'-Methy1-3'-(phenylmethyl)-spiro[cyclopentans-1,7'- 
(8'11)-(3'1i)irnidazo[2,1-13]purin]-445'H)-one; 

7,8-Dihydro-2,5,7,7-tetraraethyl-3-(phenylmethyl)-3H- 
imidazo[2,1-bipurin-4(5.11)-one; 

7, 8--Dihydro-7(R)-pheny1-2,5-dimethy1-3-(phenyline-
thY1)-311-imidazo [2,1-b]purin-4(511)-oce; 

7,8-Dihydro-2,5-dimethy1-3,7(R)-bis(phenylnicthyl)-
3H-imidazo[2,1-b]puriU1-4(5H)-one; 

(-...E.-)-1,8-Dilaydro-2,c-dimethyl-7ethyl-3-(pheaylme-
thy1)-31-1-imidays[2,1-Npurin-4(51-1)-one; 

6a(S)-7,8,9,10,10a(R)-Hexhydro-2,5-dimethy1-3- 
(phenylmethyl)-311-bcazimidazo[2,1-b]purir.  
4(511)-one; 

6a(R.)-7,13,9,10.10a(S)-hexahydro-2,5-dimethy1-3-
(phenylmethyl)-311-benzimidazo[2,1-b]purin-
4(51.1)-onq 

7,8-D1hydro-2,5.41imethyl-7(R)-isopropyl-3-(phertylme-
thyl)-311-imidazo[2,1-b]purin-4(51 -on 

7.8-Dihydro-2,5,7(R)-trintethy1-3-(pheaylmethyl)-311-
imidazo[2,1-1s]purin-4(51-1)-on 

cis.-7,7a,8,9,10,10a-liesakydro-2,5-dimethyl-3-(pheayi-
methyl)-311-cyclopeata[5,6]pyrirnido[2,1-b]purin-
4(5H)-one; 

7,8-Dfilydro-2,5-dia.  sethy1-7(S)-(1-methylpropyi)-3- 
(phaaylnietby1)-3H-imidazo[2,1-b]purin-4(51i)-oaq 

7.8-Dtisydro-2,5-dimethy1-700-(2-methylpropy1)-3- 
(pheaylasethyl)-3H-imidazo[2,1-b]purin-4(5H)-on 

7,8-Dihydro-2,5-dintethy1-7(R,S)-(methoxycarboay1)-3- 
(phenylmethyl)-3H-lasidazo[2,1-b]puria-4(5E0-on 

7,8-Dillydro-2,5-dimethyl-7(R.S)-(1-propy1)-3-(pheayl- 
melkyl)-311-imidazo[2,1-blpuria-4(5H)-one; 

7,13-Dzinidro-2,5-dimethy1-7(S)-(1-methylethyl)-3- 
(pheaylniethyl)-3H-irnidazo[2,1-b]purin-4(511)-oae; 

7,8-DillYdr0-2,5;47,8(R,S)-PentamethY1-311-  
imidazo[2,1-b]paria.  -4(5H)-oaq 

5,7,8,9-Tetrahydro-2,5,7,9(R,S)-pentaasethyl-3-(phanyl- 
methyl)-pyrimido[2,1-b]purin-4(311)-ase; 

5.6a(R).7.8.9,9a(S)-Rexaliyciro-2,5-dinicthyl-3-(pbcoyl- 
methyi)cyclopent[4,5]imidazo[2,1-b]purin-4(310-one; 

5,6a(S);48,9,9a(R)-Hczabydro-2,5-dimet491-34PhelLYI- 
atethy1)cyclopeat[4,5paiklazo[2,1-b] purin-4(311)-one; 

cis-6a,7,8,9„10,10a-Hczahydro-2,5-dilnethYI-34Phenyi- 
methy/)-3F1 -benziniklazo[2,I-b]purin-4(571)-on 
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5',T-Dihydro-2',5'-cliincthyl-3'-(phcnylmethyl)spiro[cy-
do hexane- I , 8-(8H)-imidazop, I -1,1p orin)-4-( 3'1-1)-one; 

cis-5,63,7,8,9,9a-Hexallydro-2,5-dimethyl-3-(phcaYline-
th yl)cyclobep t [6,7jimidazo[2, I -b]purin-4(3H)-on 

cis-5,6a,7.8,9,9a-Hexah ydro-5,meth y1-2-cth y1-3-
(phen yImethyl)cyclopent[4,5}imidazo [2, 1-b]purin - 
4(3H)-one; 

8,9,10,10a-Hexah ydro-5-methy1-2-ethy1-3-
(phenylmethyl)-3H-benzimidazo[2,1-bipurin-4--
(511)-one; 

cis-5,6a,7,8,9,9a-Hexahydro-5-methyl-2-ethy1-3- 
(phenylmetItyl)cyclopent [4,5] imidazo [2,1-b] purin-
4(3H)-one; 

cis-5,6a,7,8,9,9a-liexahydro-5-cactlly1-2-phenyl-3- 
(phenylmethyl)cyclopent [4,5jimidazo[2, 1-14purin-
4(1-1)-orte; 

cis-6a,7,8,9,10,10a-Hcxthydrc-5-methyl-2-phenyl-3-
(phenylmethyl)-3H-b eazitaidazo[2,1-b] p urin-
4(5H)-one; 

cis-5,6a,7, 8.9,9a-Hexabydro-5-inethylcyclopenta[4,- 
5] imidazo [2,1 -WTI uria-4(3 H)-one; 

cis-5,6a,7,8,9,9a-Hexabydro-2,5-dimetitylcyClopcntal4,- 
51imid azo[2, 1 -b]purin-4(3H)-one; 

cis- 5, 6a(R), 	7,8,9,9a(S)-Hexahydro-2,5-di-methylcy- 
cloperit[4,5)imidazo[2,1-bipuria-4(311)-on 

2',5'-climethyl-spiroicyclopentanc-1,7c(8'1)-(319)- 
imidazo[2, 1 -b]purin 1-4'(5'I1)-one; 

7, 8-Datydra-2,5-dimethyl-7(R)-( I -methylethyl)-3H-
imidazo[2, I -b)parin-4(51-1)-ong 

7 ,B-Dihydro-2,5,7,7-tetrarneth yl-3H-imidazo[2,1 pu-
rin-4(5H)-one; 

7, B-Dihydro-2,5-di 	inethy1-7(S)-(1-methylethyl)-311- 
imiciazo[2, 1-b]purin-4(5H)-onc; 

6a(R),7,8,9,10,10a(S)-Hexabydro-2,5-dimethy1-3F1-be 
nTimiAa sr)[2,16]purin-4{5H}One  

5',7'-Dihydro-2',5'-dimet.hylspiro(cyclohexane- 1,7-
(81-1)-imidazo[2, 1 -b]puria)-4VH)-one; 

cis-5,6a,7,8,9,9a-Hexahydro-5-zrict.hyl-3-(phenylme. 
thyl)cyclopenta[4,5)imidazo[2,1-1Aptsrin-4 (3H)-
thioae; 

5,6a(R),7,8,9,9a(S)-Hexahydro-2,5-dirnetlayl-3-(pbenyl-
methyl)cyclopent14,5jimiclazo[2,1-b]purin-4(3}1)-
thione; 

cis-5,6a,7,8,9,9a-Rexahydro-5-methy1-3-(4-chloro-
phenylracthyl)cyclopenta[4.5)imidazo[2,1-b]poria-
4(320-on 

cis-5,6a,7,8,9,9a-Hexahydro-5--inethyl-3-(cycichcxylme-
thyl)cyclopeat[4,5]icaidazo[2,1-b]purin-4(311)-one; 

cis-5, 6a,7,8,9,9a-Hexabydro-5-methyl-3-(2-naphtliylmc-
thyl)cyclopent[4,5jimidazo[2,1-b)purin-4(3H)-one..; 

-Hexahydzo-2,5-dimethyl-3-(4-
bromophenylmethyl)cyclopeat[4,5]imidazo[2,1-b]po-
rin-4(3H)-one  

5,6a(R)-7,13,9,9a(S)-Hexahydro-2,5-diraethy1-3-(4- 
meboxypherlybriethyl)-cyclopenti4,5jimidazo[2, I-
b]puzia74(3H)-ofte•

t  cis-5,6a,7.8,9,9a-Hexahydro-2,3,54.rimethylcY-
clopent.f4,5jiraida2c[2,l-b]purin-4(311)-one; 

cis-5,6a,7,8,9,9a-Hexahydro-2-(hydroxyzaethyl)-5 - 
methy1-3-(phenylmethypcyclopent14,5jimiciazo[2, I - 
blpazin-4(3H)-one; 

cis-5,6a,7,8,9,9a-Hczabydro-2-raethylthio-5-methyl-3- 
(Phenyiaacthyl)cyclopentj4,5)imidazo[2,1-bipttrin.  - 
4(31-1)-one; 

cis-3,4,5.6a,7,8,9,92-Octahydro-5-incthyl-4-oxo-3- 
(phenyimethyl)oyclopeatf4,5Jimidazo[2,1-b]pnrizi-2-
carboxylic add; 

cis-3,4,5,6147,8,9,9a-Octahydro-5-nicthyl-4-oxo-3- 
(pheztylusethyl)cyclopeat[4,5]imidazo(2,144puria-2- 
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carboxylic acid, methyl ester; 
cis-5, 6a,7,8,9,9a-Hczahydro-2-bromo- 5-methyl- 3 - 

(phenylrne thyl)cyclopent[4,5)imidazo [2, 1-b]purin-
4(3 H)on e; 

ahyd ro-2-(met hylaminosulfony1)- 
5-m ethy1-3-(phenylmethyl)cyclo pentj4,- 
5] imidazo[2, 1-bjpurin-4(31-1)on 

cis-1 -Cycloperity1-5,6a,7,8,9,9a-hexahydro-5 -methylcy-
clopent[4,5jimidazo12,1-blpurin-4-(LH)onq 

cis-5,6a,7,8,9,9a-Hexahydro-3,5-bis-(phenylmethyl)cy-
clopent(4,5)imidazo(2, 1-b)purin-4(3H)one; 

cis-6a,7,8,9,10,10a-Hexahydro-3,5-bis-(phenylmqthyl)-
3H-benximidazo [2, 1-b]purin-4(5H)on 

cis-3-Cyclopenty1-5,6a,7,8,9,9a-hexahydro-5-racthylcy-
clopent[4,5Jirnidazo(2,1.b)purin-4(31i)one; 

5'-Methy1-3'-(phcaylmethyl)spiro[cyclopcntanc-1,7-
(81-1)-(3'13)linidaxo[2,1-h]purin]-4-(5H)one; 

2',5'-Dimethy1-3'-(phenylmethyl)-spiro[cyclopcatanc-
1,7-(8'H)-(31-1)imirlaio[2,1-b]purin]-4-(5'H)one.; 

cis-5,60,(R)7,8,9,9a(S)-Heitahydro-5-methyl-3-(phcnyl-
methyl)cyclopent[4,5]imiciazio(2,1-b)purin-4(31-)one; 

cis-3-Cyclopenty1-5,6a,7,8,9,9a-Hexahydrb-2,S-dincte 
thylcyclopeatt4,5jimidazo[2,1-b]purin-4(31-1)one; 

5'-Methyl-2'-trifluoromethyl-3'-(phenylmethyl)spirot 
cyclo-pentane-1,7(8'H)-(3'H)iminazo[2,1,b]purta)-4-
(5M)-one; 

7, 8-Dihydro-5,7,7-trirnethy1-2-tri fluoromethy1-3-
(phenylmethyl)-3H-iraidazo[2,1 -b]purin-4(5H)-one; 

(+I —)-cis-5,6a,7,8,9,9a-Hexahydro-5-m ethy1-2-tri-
fluoromethy1-3-(phenylmethypcyclopent [4,-
MimIdazo[2,1-la]purin-4-(311)-one; 

(-1-/ —)-6a,7,8,9,9a,10, 11,1 1 a-Octahydro-2,5-dimcthyl-
3-(phenylmethyl)-3H-p entalenof 6a', 1 ':4,-
Minaidazo[2,1-blputin-4(5H)-one; 

(+)-6a,7,8,9,92,10,11,11a-Octahydro-2,5-dimethyl-3- 
pheaybinclhy/-41-pentaleno[6af, 1 ':4,5]imid' azo [2, 1 - 
b]purin-4(5H)-one; 

(—)-6a,7,8,9,9a, 10,1 1,11a-Octahydro-2,5-dimethy1-3- 
phenylmehy1-3H-pentaleno [64 1'.14,5] Imidazo[2,1-
b]puria-4(SH)-onc  

(+/—) 6a,7,8,9,9a,10,11,1 la-Octahydro-2,5-dimethyl-
3 H-peatalcuo[64 r:4,5runidazo[2.1-b]purin-
4(5H)-one•

1  (+)-63,7,8,9,9a,10,11,11a-Octahydro-2.5-dibactitY1-311- 
pentaleno[6a%1%4,5jimidazo[2,1-b]puria-4(5H)-orte; 

(—)-6a,7,8,9,9a,10,11,11a-Octahydro-2,5-dimethy1-3H-
pentalenopa',1%4,5jimidazo[2,1-b]purin-4(5H)-on 

6a,7,8,9„10,10a,11,12,13,13a-Decallydro-2,5-dirnethyl-
(3-phenylmethypnapth[1,8a-djimidazo[2,1-b]purin-
4(5H)on 

7(R)-Cyclohezy1-7,8-Onydro-2,5-dimethyl-3-(pheayli 
methyl)-3H-ixaidaro[2,1-14puxin-4(3H)-orte; 

7(12)-Cyclohexyl-7,11-dihydro-2,5-dirnethyl-3H-
imidazo[2,1-b]purin-4(5H)-onc; 

7(S)-CycIohexyl-7,84lixydro-2,5-dimethyl-3-(phenyl-
methyl)-311-inxidazol2,1-blparin-4(3/1)-on 

7(3)-Cyclolicxy1-7,8-dihydro-2,5-dimethyl-3H-
imidazo[2,1-b]paria-4(511)-otle: 

5,6a(R).7,8,9,9a(S)-Hexahydro-2,5-ditnethyI-3-(trixne-
thylacetoxy)mcthy1J-cyclopentr4.5limidato[2,1-b]pu-
rin-4(3H)-one; 

5,6a(R),7,8,9,9a(S)-Hexahydro-2,5-dimethy1-344-
pyridylmethyl)cycloperni4,Sjimidazia[2,1-bjpurin.-
4{.3H)-on 
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5,6a(R),7,8,9,9a(S)-Hexahydro-2,5-dimethy1-342-(1-
morpholinypethyl]cyclopent[4,5]imidazo[2,I-b]pu-
rin-4(3H)-one; 

5,62(12),7,8,9,9a(S)-Hexahydro-2,5-dimethyl-34acetox- 
ymethyl]eyelopent{4,5]imidazo(2.1-b]purin-
4(3H)-one; 

5,6a,7,8,9,92-Hexahydro-2,5,6a-trimethyl-3-(phenylme-
thyl)cyclopent [4,5jimidazo[2,1-b]purin-4(3H)-one; 

5,6a(R),7(S),8,9,9a-lierahydro-2,5,6a-trimethyl-3-
(phenylmethyl)eyelopent[4,51imidazo[2,1-b]purin-
4(311)-one; 

5,6a(S),7(R),8,9,9a-Hexahydro-2,5,6a-trimethyl-3-
(phenylmethYl)cYclopent[4,5]i3nidazof2,1 -b)putin-
4(311)-one; 

cis-68,7,8,9, 	I0,10a-Hexahydro-2,5,7-trimethyl-3- 
(phenylmethyl)-3H-bcroirnidazo[2,1-b]purin-
4(5H)-one; 

cis-5,6a,7,8,9,9a-Hexahydro-2,5,6a-trimethyley- 
clopent[4,5]imiclazo[2,1-b]purin-4(311); or 

eis-62,7,8,9,10,10a-Hexahydro-2,5,7-trimethy1-3H-ben- 
ximidazo[2,1-b]parin-4(5F1)-one]. 

U.S. Patent No. 5,439,895 discloses compounds of the 
formula 

Y-A 
	

(1) 

Z-CyB-(R3)„, 

wherein R1  is hydrogen or C1-4 alkyl; 
Y is C1-6 alkylene; 
A is —0--R° or —S(0)p—R°, 
in which R° is Cl-4 allcyl-hydmxy; 
p is 0-2; 	• 
Z is single bond, methylene, ethylene, vinyiene or 

ethynyiene; 
CyB is 

(I) 7-membered, unsaturated or partially saturated, 
monocycle hetero ring containing as hetero 
atoms, one, two or three nitrogen atoms, 

(2) 6-membered, unsaturated or partially saturated, 
monocycle hetero ring containing as hetero 
atoms, two or three nitrogen atoms, 

(3) 6-membered, unsaturated or partially saturated, 
monocycle hetero ring containing as hetero 
atom, one nitrogen atom, 

(4) 4- or 5-membered, unsaturated or partially satu-
rated, monocycle hetero ring containing as het-
aro atoms, one, two or three nitrogen atoms, or 

(5) 4-7 menaben:d, unsaturated or partially satu-
rated, monocycle hetero ring containing as het-
ero atoms, one or two 'oxygen atoms, or one or 
two sulfur atoms; 

R3  is hydrogen, C1-4 alkyl, C1-4 alkoxy, halogen or 
trifluoromethyl; 

R4 is  (1) hydrogen, (2) C1-4 alkyl, (3) C1-4 alkoxy, 
(4) --000118. in which R8  is hydrogen or CI-4 
alkyl, (5) —NR9R10, in which R9  is hydrogen, 
C1-4 alkyl or phenyl(Cl-4 alkyl) and Rwis hydro-
gen or CI-4 alkyl, (6) --NHCOR11, in which Rti  is 
C1-4 alkyl, (7) —NHSOaR11. in which R11  is as 
hereinbefore defined, (8) SO2NR9R1°. in which R9  
and R10  are as hcreinbcfore defined, (9) —000R11, 
in which R11  is as hereinbefore defined, (10) halo-
gen, (I I) trifluoromethyl, (12) hydrory, (13) nitro, 
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(14) cyano. (15) —SO2N.-.-_--CHNR12R13  in which 
R12  is hydrogen or CI-4 alkyl and R13  is C1-4 
alkyl. (16) —CONR14R15  in which R14  is hydrogen 
or C1-4 alkyl and R15is Cl-4 alkyl or phenyl(Cl-4 
alkyl), (17) C1-4 alkylthio, (18) C1-4 alkylsulfinyl, 
(19) C1-4 alkylsulfonyl, (20) ethynyl, (21) by-
droxymethyl, (22) tri(C1-4 alkyl)silylethynyl or 
(23) acetyl; and m and n independently are 1 or 2; 

with the proviso that 
(1) a CyB ring does not bond to Z through a nitro-

gen atom in the CyB ring when Z is vinylene or 
ethynylene; 

or pharmaceutically acceptable acid addition salts 
thereof, pharmaceutically acceptable salts thereof, or 
hydrates thereof. 

Preferred compounds include: 

442-(2-hydroxycthoxy)ethyflamino-6-acety1-2-(1- 
imidazolyl)quinazoline, 

2-0-irnidazoly/)-4-12-(2-hydroxyethoxy)ethyllamino- 
6-cthynylquinazoline, 

2-(1-imidazolyl)-4-12-(2-hydroxyettioxy)ethyl]amino- 
6-(2-triisopropylsilylethynyOquinaz,oline, 

44242-hydroxyethory)ethyliamino-6-hydroxymeth- 
y1-2-(1-imidazolypquinazoline, 

4-(2-(2-hydroxyethoxy)ethyl)amino-6-methylsulfinyl- 
2-(1-imidazolyl)quinazoline, 

6-chloro-4-(2-(2-hydroxyetlioxy)ethyDamino-2-(1- 
imidazolyl)quinazolhae, 

4-[2-(2-hydroxyethoxy)ethyl]amino-6-metho x-yr- 
bony1-241-irnictazolyl)quinazolizte, 

4-(2-(2-hydroxyethoxy)ethyl)amino-6-methylthio-2- 
(1-imidazolyi)quinazoline, 

4-(242-hyciroxyethoxy)ethyl)amino-6-iodo-2-(1- 
imidazolyl)quinazoline, 

4-(2-(2-hydroxyethoxy)ethyl)amino-2-(1-imidazoly1)- 
5,6,7.8-tetrahydnaquinazoline or 

6-methoxy-4-(2-(2-hydroxyethory)ethyl)amino-2-(1- 
imidazoly1)quinazoline, 

and pharmaceutically acceptable acid addition salts 
thereof, pharmaceutically acceptable salts thereof, or 
hydrates thereof. 
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U.S. Patent No. 5,488,055 discloses compounds of the 

formula 

R2 

wherein: 
R' is lower-alkyl, phenyl-lower-alkyl. or cycloalkyl; 
R2  is hydrogen, or lower-alkyl; 
k3  is hydrogen, lower-alkyl, ar hydroxylower-alkyl; 
le is cycloalkyl or cylcoalkyl substituted by from one to 

two, -the same or different, substituents selected from 
the group consisting of lower-alkoryearbonyl, carboxy, 
lowcr-allcylthio-lower-alkoxyearbonyl, hydroxyl OWCf-
alkyl, bydroxy, oxo, lower-alkoxy, lower-alkyl, and 
halogen; and 

R3  is from one to three, the same or different, substitucnts 
selected from the group consisting of hydrogen, lower-
alkoxy, hydroxy, dilower-alkylamino-lower-alkoxy, 
carboxylowcr-alkoxy, lower-alkoxyearbonyl-lower- 
alkoxy, nitro, polyhydroxylower-alkoxy, amino, epoxy

, 
	- 

lower-alkoxy, carboxy, lower-alkanoylamino, lower-
alkoxycarbonyl, pyridinyl, 4-morpholinyl-lower-
alkoxy, lower-alkylsulfonyl, cyan, 1-imidazolyl. 
halogen, cblower-alkylaminosalfonyl, oxadiazolyl (or 
oxadiazolyl substituted on any available carbon atom 
thereof by lower-alkyl), lower-alkylsulftnyI, 1-pyra-
zolyl (or I -pyrazoly1 suhstilu(ed on any available car-
bon atom thereof by lower-alkyl), trifluoromethylsul-
fonyl, lower-alkcnyl, lower-alkyl, and lowcr-alkynyl; 
or a pharmaceutically acceptable add-addition salt-
and/or hydrate and/or solvate thereof, or, where appli-
cable, a steam:Miami= or a raeurnic mixture thereof. 

Preferred compounds include 

I -ethy1-6-rdtro-N-{S(+)-1 -(cyclobtexyl) ethyl] -I 11-pyra- 
zolo 13,4-bJquirtolin-4-amine, 

1-ethyl -6-nitro-N-[cye.lohexylrnettly1J- IH-pyrazolo 
(301-hiquinolin-4-amine, 

1 -ethyl-b-cyano-N-(S(+)-1 -(cycl ottcxyl)erhyl I- 111-pym- 
zolo (3,4-14quinolin-4-amine. 

I -ethyl-6-brorno-N-(S(+)-1-(cyclobeicypethyl]- lH-pyra- 
zolo [3,4-blquinolin-4-amine, and 

l-eaty1-6-(1-pyrazoly1)-N-FS(÷)-1-(cyclohcxyl)ethyll- 
1H-pyrazolo (3.4-Nquinolin-4-amine. 
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U.S. Patent No. 5,525,064 discloses compounds of the 

formula 

(13—A)1 

Y-111 
I 

 (I) 

wherein A is a bond, C" alkylene or (31„., oxyalkylcne; 

y is a bond, C1„, alkylono, C,,, alkyleneoxy, 	alkox- 
yphenylcnc or phcityl(C„)alkyleoc; 

Z is a bond or vinylcne; 
RI  is a heterocyclic ring scicettxl from the group consist-

ing of pyrrolc, pyridine, azepinc, imidxrnlc, pyrazolc, 
pyrimidinp, pyrminc, pyridazinc, benximidazole, 
quinoline, isoquinoline and partially or fully saturated 
rings thereof; 

R'' is 

(1) a heterocyclic ring selected from the group consist-
ing of pyrrole, pyridine, azepinc, imidazole, pyra-
zole, pyrimiciine, pyrazine, pridazine, benzinaid.  a-
zole, quinoline, isoquinoline, furan, pyran, dioxolc, 
dioxins, benzofuran, benzopyran, benzodioxole, 
bcnzodioxine, thiophene, thioine, benzothioplieno, 
benzothione and partially or fully saturated rings 
thereof, 

(ii) C..15 cmbocyclic ring, 
(iii) alkoxy, 
(iv) hydnoxy(C" alkoxy), or 
(v) hydroxy; 
with the proviso that 

when le is pyridine orpyridine substituted by one or 
two of C1 _, alkyl. 

C1 4  alkoxy, halogen, trifiunromethyl or nitm then R2  
is a member selected only from the group con-
sisting of benzodioxole or benzodioxole substi-
tuted by one or two of C,. alkyl,  C, a alkoxy, 
halogen, trifluoromethyl, nitro or a group of the 
formula: 

—cooaw 

wherein le" is hydrogen or C" alkyl, and 
hydroxy(C" alkoxy); 

R3  is 
(i) a heterocyclic ring selected from the gmup consist-

ing of pyrrole, pyridine. azepine, imidazolc, pyra-
role, primidine, pyrazinc, pyridazinc, benzimida-
zole, quinoline, isoquinoline, form, pyran, 
benzoic:Iran, benzopyran, thiophenc, thioine, ben-
2othiophene, her:mot/done. Ihiawle, ivnthiwarle, 

beiroothiazole, benzoisothiazole, benzothiaz-
ine and partially or fully saturated rings thereof, 

C,,, carbocyclic ring, 
(iii) a group of formula: 

wherein X is halogen, or 
(iv) hydrogen, 

I is1or2, 
with the proviso that 

the ring represented by re may be substituted by one or 
two of 	alkyl, C" alkoxy, halogen, trilluorom- 
ethyl or niun; 

the ring represented by Rz  may be substituted by one or 
two of C1„, alkyl, 	adlunty. halogen, trilluorom- 
ethyl. nitro or a group of the formula: 
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-COORI° 

wherein 121°  is hydmgcn or C, alkyl. and the ring 
represented by R3  may be substituted by one or two 
of CI, alkyl. CI.4  allcoxy, halogen, trifluorvmethyl, 
nitro, cyano, ethynyl or a group of the formula: 

—SONR7R4  

wherein R7  and R" are independently hydrogen or C,„ 
alkyl. and with the proviso that: 

R2  is not hydroxy when Y is a bond; and 
R' is not bonded through its nitrogen atom when Z is 

vinylene, 

or pharmaceutically acceptable acid addition salts thereof 
or pharmaceutically acceptable salts thereof. 

Preferred compounds include 

2-( I -1mi d azoly1)-442-(2-hydroxyethox y)ethyl lamino -543 
-methoxyptienyl)methylpyrimidinc, 

2-( I -I midazoly1)-4-phenyl methyl ami nopyrimi dine, 
2-((-1midazoly1)-4-(2-methoxyethipaminopyrimidinc, 
2-(1-Imidazoty1)-5-cthyl-4-phcny I methylamin o pyri itli nc, 
2-(I-Itnidazoly1)-5-phenylinciltyl-4-phenylructliylantittopy- 

rirnidine, 
2-(1-Imidazoly1)-5-inethy1-4-phcnylmethylaminopyrirni- 

dine, 
2-(1-imidtrzoly1)-5,6-dirnethyl-4-phimylmethylaminupyri- 

midino, 
2-(1-Imidazoly1)-5-(3-methoxyphenyl)rnethyl-4-(2-mcth- 

oxyethyl)antlnopyrintidine, 
2-(l -I mid azo ly1)-5 -(4-racthoxy phenyl)tucthy1-4-12-(2-hy- 

droxyelhoxy)cihyljaminopyrimidine, 
2-(14inidmoly1)-5-(4-methoxyphony0toothyl-4-(2-meth- 

oxycitty0aralnopyrtmidine or 
2-(14midazoly1)-5-(4-radhoxyphenyl)methyl-4-phenytro- 

othylaruinopyrimidinc. 
2-(l-lutidar.oly1)-5-pherkoxymcthyl-4-phonylincthylami- 

nopytimidino, 
2-(1-Imidazoly1)-5-(1-Imidazoly1)methyl-4-phenylmethy- 

laminopyrimidinc, 
2-(I -Imidazoly1)-5-(1-chloroviny1)-4-phenylmethylan3i- 

nopyrimidine, 
2-(1-1mIdazoly1)-5-(2-thieny1)-4-phenyltnethylaminopyri- 

midioe, 
2-(1-Imidazoly1)-5-(2-thiazoly1)-4-phenylmethylaminopyri- 

midino, 
2-(1-Imidazoly1)-5.(2-thieny1)-4-(1.3-dioxainclan-5-yOrn- 

ethylaminopyrimidine, 
2-(1-Intidazoly1)-5-(2-thitny1)-4-12-(2-hydroxycthoxy- 

)ethyllaminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(1-naphlhyl)mcthylami- 

nopyritoldinc, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(4-methoxyphenyl)methy- 

lamiaopyritnidine, 
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2-(1-1midazoly1)-5-(2-thiony1)-41-(3-mc1hoxyphcityl)metily-
laminopyrimidine. 

2-(1-Imidazoly1)-5-(2-thionyl)-4-(2-furyl)mcihylarninopyri-
midinc, 

2-( 1 -1m idazoly1)-5- (2-thicny1)-4-(2-t Itionyl)methyln m - 
nopyrimidittc, 

2-(1-1midazoly1)-5-(2-thicny1)-4-(3-pyridyl )rncthylami-
nopyrimidinc, 

2-(1-Imidazoly1)-5-(2-thicny1)-4-(2-mcihoxycthyl)ami-
nopyri 

2-( -1m idazoly1)-5-(2-0 d cny1)-4--plicn yl 	ox ya 111i 11011y I 

midino, 
ontphr..nyl)tncthy- 

laminopyrimidinc, m idi 
2-(1-1midazoly1)-5-(2-11dcny1)-4-(3-chloropticriY1)rn ci by-

laminopyrim idinc, 
2-(1-1midazoly1)-5-(2-thiony1)-4-(1 .3 -dioxal ndan- 5 -y 1 )m. 

crhylarninopyri midinc, 
2-(1-Imidazolyt)-5-(4-nlcthylphcny1)-4-(1.3-dioxaindan- 

5-yt)ntothylami nopyrimidino, 
2-(1-Imidazoly1)-5-(4-mcthox yphcaly1)-4-(1 ,3 -d lox ndan- 

5-34) mothylaminopyrimidine, 
2-(1 -I mIdazoly1)-5-(5-anctityl-2-thicnyl) -4-( 	1 ,3-d ioxai 	n- 

dan-5-Amciftylnminopyri midinc, 
2-(1-Imidazoly1)-5-(2-thicny1)-4144 l-1 midar.olyl)phcnylJ  

mcihylaminopyrimid inc. 
2-(1-1mIdazoly1)-5-(3:Pyridy1)-4:(1,3-dioxttindon- 5-yl)m- 

dhylaminopyrimtdinc. 
2-( 1 -1mid azo ly1)-5-(3-fury1)-4 -(1,3-d iox aindan-5 

ltsminopyrintidinc. 
2-( I -hold ay.o1y1)-5-(3-pyritly1)-4-phonyl methyl n mi nopyri-

rnidinc. 
2-(1-Imidazoly1)-5-(4-chlompbcny1)-44 -dioxaindan-5-

yl)mcthylarninopyrimidinc. 
2-(ficnzi midazol- 1 -yI)-5-(2-th iony1)-4-(1 	ndan -S- 

yl)mothylaminopyrimidino, 
2-(1-1 mida-mly1)-5-(2-thicny1)-4-(4-ciho y carbonyi phenyl- 

)mcthylamloopycimklinc, 
2-(1-Imidazolyi)-5-(2-thiphiby1)-4-(1.3-cliuxtrindun-5-Am- 

cthylaminopyrimidinc, 
2-(3-Pyridy1)-5-(2-thicny1)-4-( 1.3-t 'tout in d an-5 -yl)m dty-

laminopyrizradinc, 
2- [2-(3-Pyridyl)vi ny1]-5-(2-thicny1)-4-( .3-dioxai nd an-5-

yl)methylnminopyrimidinc, 
2-(2-Mothy1-1 -Imickoto1y1)-5-(2-thicny1)-4 -(1 ,3-dioxuin-

dan-5-yl)rnothylaminopyrimIdirto or 
2-(1-1mIdazoly1)-5-(2-thicny1)-4-(bctrAimidazol-5 -yl)m- 

ctitylatninopyrIrrildino. 	• 
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'European published paten t application No. 0728759 

discloses compounds of the formula 

Z—Cyc---R3  

(I) 

wherein 

is a heterocycle selected from 

n is 0. 1 or 2; 
Y is single bond or C1-6 alkylene; 
Z is single bond, C1-2 alkylene or vinylene; 
E is 

(i) 4-15 membered, unsaturated, partially saturated or fully saturated, mono or bicyclic hetero ring containing 
one or two hetero atoms, chosen from nitrogen, oxygen and sulfur, not more Than one hetero atom being sulfur, 
(ii) 4-15 membered, unsaturated a partially saturated, mono or bicyclic cartocycfic ring, or 
(iii) -OR4; in which R4  is hydrogen atom, C1-4 alkyl or C1-4 alkyl substituted by a hydroxy grow; 

Cyc Is 5-7 membered, unsaturated, partially saturated or fully saturated. monocydic hetero ring containing one or 
two nitrogen atoms or 5-7 membered, unsaturated or partially saturated, monocyclic carbocydic ring; 
111  is hydrogen atom or C1-4 alkyl; 
R2  is hydrogen atom. 01-4 alkyl, 01-4 alkoxy or halogen atom; 
R3  is hydrogen atom, C1-4 alkyl. 01-4 alkoxy or -COORS; in which Rs  is hydrogen atom or C1-4 alkyl; 
with the proviso that 

(1) a Cyc ring does not bond to Z through a nitrogen atom in the Cyc ring where Z is vinylene and that 
(2) Y is not a single bond, when E is -OR4; or a pharmaceutically acceptable add adcirtion salt, pharmaceuti-
cally acceptable salt or  hydrate thereof. 
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U.S. Patent No. 5'541,187 discloses compounds of the 
formula 

i NN 	 r  
116) ri  

N 

wherein: 
le is hydrogen, alkyl, cycloalkyl, cycloalkyl substituted 

by alkyl or hydroxyl, 2- or 3-tcnahydrofuranyl. 3-tet-
rahydrothienyl 1,I,-dioxide, cycloalkyl-alkyl, carboxy-
alkyl, carbo-lower-alkoxy-alkyl, diaIkylaminoalkyl, 

phenyl-tower-alkyl, phenyl-lower-alkyl in which the 
phenyl ring is substituted in the 2, 3, or 4-position by 
one or two substituents, the same or different, selected 
from the group consisting of amino, halogen, alkyl. 
carboxyl, carbo-lower-alkoxy. carbamoyl, NHS02-
(quinolinyl), nitro and cyano: 

---123  is hydrogen, lower-alkyl, phenyl-tower-alkyl, lower-
alkoxypheny/-lower-alkyl, dilower-alkoxy-phenyl-
I ower-alkyl, pyridyl-lower-alkyl, cycloalkyl-lower- 
alkyl, 	phenyl amino. 	dialkyl amino, 	halogen, 
trifluoromethyl, lower-alkylthio, cyano or nitro; and 

R° is a five or six membered heterocyclic ring containing 
from one to two nitrogen atoms, substituted—or unsub-
sLiluted—at any available carbon atom by one or two 
substituents, the mine or different, selected from the 
group consisting of ..ower-alkA, halogen, lowcr-alkoxy, 
cycloalkyloxy, 4-raorpholiny1,- lower-alkoxy-lower-
alkoxy, hydroxy, in2idazolyl, oxo and 4-morpholinyl-
lower-alkoxy; or at any available nitrogen atom by 
lower-alkyl, lawta,:alkauoyl. or trifluoroacetyl; or a 
pharmaceutically acceptable acid-addition salt thereof. 

Preferred compounds include: 
-Cyclopernyl-3-methyl-6-(4-Pyridyl)pyrazolof3.4-di 

pyrirnidin-4-one, 
1-Cyclopany1-3-cthy1-6-(3-cthoxy-4-pyridythrira-

zo143,4-d]pyrirnIdin-4-one, 
1-Cyclopenty1-3-ethy1-6-(3-methoxy-4-pyridyppym-

xolo(3,4-djpyrimidin-4-one, 
1.-Cyclopcotyl-3-trifluorocnethyl-6-(3-ethoxy-4-py-

ridyl)pyrazolo[3A-d]pyritnidin-4-onc, 

1-Cyclopcn.tyl-3-ethyl-6-(2-(1-imidazolyl)-4:py- 
ridyl)pyrazolo[3,4-d]pyrimIdin 	l one, 

. R3  
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U.S. Patent No. 5,721,238 discloses compounds of the 

formula 

(I) 

 

D 

 

in which 
A represents oxiranyl, which is optionally substituted by 

straight-chain or branched alkyl having up to 8 carbon 
atoms. which in turn can be substituted by phenyl, or 
represents a radical of the formula 

Rrj"L—W Or CH3 -RS  

wherein 
• denotes hydrogen or straight-chain or brandied alkyl 

having up to 6 carbon atoms, 
R2  denotes straight-chain or branched alkyl having up to 

8 carbon atoms, which is optionally substituted by 
phenyl, 

R' denotes straight-chain or branched alkyl having up to 
5 carbon atoms or a group of the formula —0R6, 
wherein 
R6  denotes hydrogen, a hydroxyl-protecting group or 

straight-chain or branched alkyl having up to 5 
carbon atoms. 

R4  denotes straight-chain or branched alkyl having 2 to 10 
carbon atoms, which is optionally substituted by 
Phenyl. 

L denotes a radical of the formula —CO—. --C1K011). 
—012, —Qf(N,) or —Cl3(0502R7). 
wherein 
R7  denotes straight-chain or branched alkyl having up 

to 4 carbon atoms or phenyl, 
Rs  denotes straight-chain or branched alkyl having 3 to 8 

carbon atoms which is substituted by phenyl or 
denotes beery' or 2-plienyiethyl, 

D represents hydrogen, or represents a group of the formula 

wherein 
R` and R6  are Identical or different and denote hydrogen, 

phenyl or straight-chain or branched alkyl having up to 
6 carbon atoms, which is optionally substituted by 
hydroxyl, or. together with the nitrogen atom. form a 5-
to 6-membered saturated heterocyclic radical which . 
has up to 2 further hetero atoms from the series 
consisting of S. N and/or 0 and Is optionally 
substituted. including via a free N function, by straight-
chain or bunched alkyl having up to 6 carbon atoms. 
which in turn can be substituted by hydroxyl. and 

E represents straight-chain or brandied alkyl having up to 8 
carbon atoms, and tautomers and salts thereof. • 
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Preferred compounds include: 

OK 
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'U.S. Patent No. 5,294,612 discloses compounds of the 

formula 0 
it 

 

wherein: 
RI is hydrogen. alkyl, C4 to C7 cycloalkyl, C4 to C7 

cycloalkyl substituted by Ci to C10 alkyl or hy-
droxyl. 2- or 3-tetrahyd rofuranyl. 3-tetrah ydrothie-
nyl 1,1, -dioxide, C4 to C, cycloalkyl-C/ to C10 
alkyl, carboxy-Ci to C10 alkyl, carbo-Ct to C4 low-
er-alkoxy-C1 to Cut alkyl, dialkylamino C1 to C10 
alkyl, phenyl-C1 to C4 lower-alkyl, phenyl-Ct to C4  
lower-alkyl in which the phenyl ring is substituted 
in the 2, 3, or 4-position by one or two substituents, 
the same or different, selected from the group con-
sisting of amino, halogen, C1  to CI° alkyl, carboxyl, 
carbo-C1 to Glower-alkoxy, carbantoyl, 
(quinolinyl), nitro and cyano: 

R3  is, CI to C4 lower-alkyl, phenyl-CI to C4 lower-
alkyl, lower-alkoxyphenyl-C1 to Ci lower-alkyl, 
diCi to C4 lower-alkoiry-phenyl-Ci to C4 lower-
alkyl, pyridyl-C. to C.4 lower-alkyl, C4 to C7 cy-
cloalkyl-Ci to C4 lower-alkyl, phenylamino, diCi to 
CIO alkylamino, halogen, trifluoromethyl, Ci to C4 
lower-alkylthio„-cyano or nitro; and 

R6  is a nine or ten membered bicyclic ring having 
carbon and from one to two nitrogen atoms, and 
the heterocycle is made up of fused 5 or 6 mem-
bered rings or such ring substituted at any available 
carbon atom by one or two substituents, the same 
or different, selected from the group consisting of 
CI to C4 lower-alkyl, halogen, CI to C4 lower-
alkoxy, C4 to C7 cycloalkyloxy, 4-morpholinyl, C1 
to C4 lower-alkoxy-Ci to C4 lower-alkozy, hy-
droxy. imidazolyl, oxo and 4-morphonnyl-Ci to C4 
lower-alkoxy, or at any available nitrogen atom by 
CI to C4  lower-alkyl, C2 to C4 lower-alkanoyl, or 
trilluoroacetyl; or a pharmaceutically acceptable 
acid-addition salt thereof. 

Preferred compounds include: 

I-Cyclopenty1-3-methil-6-(4-quinoliny1)-
pyrazoloP.4-djpyrimidin-4one 
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WO 93/12095 discloses compounds of the formula 

0 Ft2 

(t) 

or a pharmaceutically acceptable salt thereof, 
wherein RI  is H, C1-C4  alkyl, C1C4  .alkoxy or CONR5R6; 

R2  is H or CI-C4  alkyl; 
R3  is Cf-C4 alkyl; 
R4  is H, 	alkanoyl optionally substituted 
with NR7R8, (hydroxy)C2-C4 alkyl optionally 
substituted with Melt:, CH=CHCO2R9, 
CH-CHCONR7R6, CH2CH2c02R9, CH2CH2cONR7Ra , S02NR7R9 , 
so2Nri(CH2).1fR7R1  or imidazolyl; 
RS  and R6  are each independently H or C1-C4  
alkyl; 
R7  and R1  are each independently H or C c _ 1- _4 

alkyl, or together with the nitrogen atom to 
which they are attached form a pyrralidino, 
piperidino, morpholino or 4-(NR1°)-1-
pipez-azinyl group wherein any of said groups 
is optionally substituted with CONR$R6; 
R9  is H or C1-C4  alkyl; 

RI°  is H, C1-C3  alkyl or (hydroxy)C2-C3  alkyl; 
and 	n is 2, 3 or 4; 
with the proviso that R4  is not H when le is H, C1-C4  

alkyl or C1-C4  alkoxy. 
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Preferred compounds include: 

2-{-2-ethoxy-5-[4-(2-hydroxyethyl) -1-piperazinyl-
sulphonyl]pheny/1-8-2nethylguinazolin-4- (311) -one; 

2-[5-[4-(2-hydroxyethy1)-1-piperazinylsulphonyl]-
2-n-propoxypheny11-8-methylguinazolin-4 (3H)-one; 

8-methy1-2-(5-[2-(4-me_thyl-l-piperazinylcarbony1)-
ethenyl]-2-n-propoxyphenyllguinazolin-4(3H)-one; 

8 -carbamoy1-2 - 2-ethoxy-5- [ 4 - (2 -hydroxyethyl) -1-
piperazinylsulphonyl]phenyllgu.inazolin-4 (3H) -one; 
and 	8 -ethylc arbamoy1-2 - (2 -n-propoxypheny 1) gu in azolin- 
4 (3H) -one; 
and pharmaceutically acceptable salts thereof. 

WO 93/07149 discloses compounds of the formula 

Or a pharmaceutically acceptable salt thereof, 
wherein 11  is Cl-C6  alkyl; 

R2  is H, methyl or ethyl; 
R3  is C2-C4  alkyl; 

is. C1-C4  alkyl optionally substituted 
with NR5R6, CN, CONR5R6  or CO2R7  C2-C4  alkenyl 
optionally substituted with CN, CONR5R6  or 
CO2117; C2-C4 alkanoyl optionally substituted 
with NR5R6; S021411.5R6; CONR5126; CO2112; or halo; 
R5  and R6  are each independently 11 or C1-C4  
alkyl, or together with the nitrogen atom to 
which they are attached form a pyrralidino, 
piperidino, morpholino, 4-(NR6)-1-piperazinyl 
or 1 -imidazolyl group wherein said group is 
optionally substituted by one or two C I  -C4  
alkyl groups; 
R7  is H or C1  -C4  alkyl; 

and 	R6  is H, Cy"-C3  alkyl or hydroxy er-ci  

:DOCID: <WO 99595134A 0152



WO 99/59584 	 PCT/US99/07046 

-82- 

Preferred compounds include: 

6- ( 5 -bromo-2 -n-pr op oxypheny 1) -3 -methy 1-1-n-propyl-
1 , 5-dihydro-4H-pyrazolo [3 , 4 -d jpyrimidin-4 -one ; 

3 -methy1-6 - (5-morpholinosulphony1-2 -n-
propoxyphenyl) -1-n-propy1-1 , 5 -dihydro-4 H-pyra z olo [3 , 4 - 
d]pyrimidin-4-one; 

6 -[5-(2 -carboxyviny1)-2-n-propoxyphenyl] -3 -methyl - 
1-n-propy1-1 S-dihydro-4H-pyrazolo 1 3 , 4-d] pyr imid in-4-
one; 

6- [ 5- (2-t-butoxycarbonylvinyl) -2 -n-prop oxyphenyl]- 
3 -methyl-1 -n -propy1-1 , 5-ddhydro-4H-pyrazolo[3 , 4 - 
d] pyrimidin-4 -one ; 

3 -methyl-6- [5- ( 2 -morph° lino carb onylvinyl ) -2 -n - 
propoxyphenyl ] -1-n-propy1-1 , 5 -dihydro-4 H-pyrazo 1 o [ 3 , 4 - 
d jnyrimidin-4 -one; 
and 	3 -methyl -6 - [5- (2 -morpholinocarbonylethyl) -2 -n- 
pron oxyphenyl] -1-n-propyl -1 , 5-dihydro-411-pyrazolo [3 , 4 - 
d3pyrimddin-4 -one; 
and pharmaceutically acceptable salts. thereof. 

European published patent application No. 0607439 
discloses compounds of the formula 

(1) 

[in formula (1), ring A represents a benzene ring, a pyridine ring or a cyclohexane ring; ring B 
represents a pyridine ring, a pyrimidine ring, or an imidazote ring. 

Provided that the ring A and the ring B are combined sharing two atoms .and the atoms shared may 
be either a carbon atom or a nitrogen atom_ 

• In the case where the ring A is a pyridine ring and that except the case where the ring -B shares the 
nitrogen atom of this pyridine ring to combine therewith, the ring A is represented by 
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R', R2, 131  and R4, each of which may be the same or different from one another, represent each a 
hydrogen atom, a halogen atom, a lower alkyl group which may be substituted with a halogen atom, a 
cycloalkyl group which may be substituted, a lower alkoxy group, a hydroxyalkyl group, a nitro group, a 
cyano group, an acylamino group, a carboxyl group which may be protected, a group represented by 
the formula 

(0) it  

-S-R1  

(wherein R7  represents a lower alkyl group, and n represents 0 or an integer of 1 to 2). or a group 
represented by the formula 

R45  

-N 

R46  

(wherein R45  and R46, each of which may be the same or different from each other, represent each a 
hydrpgen atom or a lower alkyl group; or R45  and R" can form ,a ring which may contain another 
nitrogen atom or oxygen atom together with the nitrogen atom to which they are bonded with the 
proviso that this ring may be substituted); or, two of 111, R2, R3  and R4  may together form 
methylenedioxy. ethylenedioxy or a phenyl ring. 

R5  represents a hydrogen atom, a halogen atom, a hydroxyl group, a hydrazine group, a lower 
alkyl group, a cycloalkyl group which may be substituted, a lower alkoxy group, a lower atkenyi group, 
a carboxyalkyl group which may be protected, a carboxyalkenyl group which may be protected, a 
hydroxyalkyl group, a carboxyl group which may be protected, a group represented by the formula 

(0) a  
I 

-S - R8 

(wherein R8  represents a lower alkyl group, and m represents 0 or an integer of 1 to 2), a group 
represented by the formula -O-R5  (wherein 119  represents a hydroxyalkyl group which may be 
protected, a carboxyaikyl group which may be protected or a benzyi group which may be substituted), 
a group represented by the formula 

R 2 2 

(wherein 	represents a hydroxyl group, a lower alkyl group, a lower alkoxy group, a hydroxyalkyl 
group or a hydroxyalkyloxy group), a heteroaryi group which may be substituted, a 1.3-benzdioxely1 
group which may be substituted, a 1.4-benzdioxyl group which may be substituted, a 1,3-benzdiox-
olylalkyl group which may be substituted, a 1,4-benzdioxylalkyi group which may be substituted, a 
group represented by the formula -C(R24) 	[wherein X represents an oxygen atom, a sulfur atom or a 
group represented by the formula =N-R"' (wherein R'0  represents a hydroxyl group, a cyano group or 
a carboxyalkyloxy group which may be protected); and R24  represents a hydrogen atom or a lower 
alkyl group), or a group represented by the formula -NR"R'2  (wherein Ft" and R12, each of which may 
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be the same or different from each other, represent each a hydrogen atom. a lower alkyl group, a 
hydroxyalkyl group, an aminoatkyl group, a carboxyalkyl group which may be protected, an alkylcar-
bamoyl group, a carboxyalkylcarbamoyl group which may be protected, a heteroarylalkyl group which 
may be substituted, a 1,3-benzoxolylalkyl group or a 1,4-benzdioxylalkyl group; or. further, R" and R'2  
can form a ring which may contain another nitrogen atom or oxygen atom together with a nitrogen atom 
to which they are bonded with the proviso that this ring may be substituted). 

R4  represents a hydrogen atom, a halogen atom. a hydroxyl group, an amino group, a lower alkyl 
group, a lower alkoxy group, a lower alkenyl group, a 1,3-benzclioxolylalkyloxy group, a 1,4-benzdiox-
ytalkyloxy group, a phenylalkyloxy group which may be substituted, a group represented by the 
formula 

R 3  

R' 

(wherein R13  and R", each of which may be the same or different from each other, represent each a 
hydrogen atom, a lower alkyl•group or a lower alkoxy group; or, further, R'3  and R" may together form 
methylenedioxy or ethylenedioxy), a group represented by the formula 

a group represented by the formula 

R te 

1e 

a group represented by the formula 

a group represented by the formula 

R'  

R" 

(in these formulas, R'5  and R16 . each of which may be the same or different from each other, represent 
each a hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R15  and Ric may 

together form methylenodioxy or ethyienedioxy), a piperidne-4-spiro-21-dioxan-1-yi group, a group 

represented by the formula 
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- 1--(CH2) 

(wherein 1148  and R49, each of which may be the same or different from each other, represent each a 
hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further. R48  and R4-1  may together form 
methylenedioxy cr ethylenedioxy; and Z represents a sulfur atom or, an oxygen atom), a group 
represented by the formula 

- ra 

(wherein 1:15° represents a hydroxyl group, a halogen atom, a lower alkyl group, a lower alkoxy group, a 
carboxyl group which may be protected, a cyan() group, a hydroxyalkyl group or a carboxyalkyl group), 
a group represented by the formula 

R17  

-N-Y-R18  

[wherein R17  represents a hydrogen atom, a lower alkyl group, an End group, a lower atkoxyalkyl 
group, a carboxyalkyl group which may be protected or a hydroxyalkyl group; Y represents a group 
represented by the formula -(CH2)q- (wherein q is 0 or an integer of 1 to 8), or a group represented by 

the formula 

further, in the group represented by the formula -(CH2)q-, when q is an integer of 1 to 8, each carbon 
atom may have 1 to 2 substituent(5); and Rig represents a hydrogen atom, a hydroxyl group, a 
carboxyl group whidi may be protected, a cyano group, an acyl group, a heteroaryt group which may 
be substituted or a cycloalkyl group which may be substituted], or a group represented by the formula 

R" 
1 

-N-(CHI) 

(wherein R's represents a hydrogen atom, a lower alkyl group, a lower alkoxyalkyl group, an acyl 
group, a carboxyalkyl group which may be protected or a hydroxyalkyl group; R", 	and R". each of 
which may be the same or different from one another. represent each a hydrogen atom, a halogen 
atom, a hydroxyl group, an amino group, a nitro group, a lower alkyl group, a lower alkoxy group, a 
lower alkoxyalkyl group, a lower alkenyl group, an acyl group, an acyiamino group, an alicylsul-
fonyiamino group. a hydroxyiminoalkyl group, an alkyloxycarbonylamino group, an alkyloxycarbonyloxy 
group or a heteroaryl group which may be substituted; or, further. two of R20, R21  and R22  may together 
form a saturated or unsaturated ring which may contain a nitrogen atom, a sulfur atom or an oxygen 
atom; and r represents 0 or an integer oft to 8)]. 
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WO 93/06104 discloses compounds of the formula 

or a pharmaceutically acceptable salt thereof, 
wherein Fe is methyl or ethyl; 

R2  is ethyl or n-propyl; 
and 	R3  and R4  are each indepdendently H, or ci-c6  

alkyl optionally substituted with Cs-C7  
cycloalkyl or with morpholino. 

Preferred compounds include: 

5 -C2 -ethoxy -5-(3 -morpholinopropylsulphamoyl) 
phenyl] -1,3 -dimethyI -1,6 -dihydro-7H -pyrazolo[4,3 -d] - 
pyrimidin -7 -one; 

l-ethyl -5 -[.5 -(n-hegylsulphamoyl) -2 -n -propoxy-
phenyl] -3-methyl-1, 64dihydro -7H-pyrazolo[4,3 
d]pyrimidin -7-one; 

1-ethyl-5-(5-diethylsulphamoy1-2-n-propoxy-
phenyly-3 -methyl- l , 6 -d,ihydro-711-pyrazolo[4,3-d]-
pyrimidin-7 -one; 
and 	5 -(5 -(N-cyclohexylmethyl -N -methylsulphamoyl) -2 -n - 
propoxyphenyl]7l -ethyl -3-methyl -1,6 -dihydro -7H-
pyrazolo[4,3 -d]pyrimidin-7-one; 
and pharmaceutically acceptable salts thereof. 
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U.S. Patent No. 5,346,901 discloses compounds of the 
formula 

0) 

RS wherein 
R1  is H, C1-C3 alkyl. Cs-Cs cycloalkyl or Ci-C3 

perfluoroalkyl; 
R2  is H, Ce-C6 alkyl optionally substituted by OH, 

C1-C3 alkoxy or C3 -C6 cycloalkyl, or C1-C3 per-
fluoroalkyl; 

R7  is Ce-C6 alkyl, C3--C6 alkenyl, Cs-C6 alkynyl, 
C3-C7 cycloalkyl, Ce-C6 perfluoroalkyl or (C3-C6 
cycloalkyl)Ci-C6 alkyl; . 

R4  taken together with the nitrogen atom to which it 
is attached completes a pyrrolidiny], piperidino, or 
morpholino group; 

RS is H. CI-C4 alkyl, C1-C3 alkoxy, NR711.2, or 
CON11710; 

R7  and R2  are each independently H, C1-Ca alkyl. 
(C1-C3 alkoxy)C2-C4 alkyl or hydroxy Ca-C4 al-
kyl; and pharmaceutically acceptable salts thereof. 

European published patent application No. 0442204 

discloses compounds of the formula 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 
R1  is Ci_ealkyl, C2_ealkenyl, C3-5cydoalkyl Ci_ealkYl. or C1_salky1 substituted by 1 to 6 fluoro groups ; 
R2  is Ci_ealkylthio, el_calkylsulphonyl, C1.4alkoxy, hydroxy, hydrogen, hydrazino, Ci_aalkyl, phenyl, - 
NHCOR3  wherein R3  is hydrogen or C1 8  alkyl, or -NR4R2. wherein R4  and R5  together with the nitrogen 
atom to which they are attached form a pyrrolidino, piperidino, hexahydroazepino, morpholino or 
piperazino ring, or Ra and R5  are Independently hydrogen, C-44-cycloalicyl or C1_4,aikyl which is optionally 
substituted by -CF3, phenyl, -S(0)„Ct4  alkyl wherein 
n is 0, 1 or 2, -0R6, -CO2R7  or -NR6Ra wherein Re to R2  are Independently hydrogen or Ci_ealkyl, pro- 

vIded that the carbon atom adjacent to the nitrogen atom Is not substituted by said -S(0),,Ci_ealkyl. -0114  
or -NR8R9  groups ; 
R Is halo, C1_4atIcyl, Ci_491koxy, cyan, -CONR1°R11. CO2R12, 	alkylS(0)„. -NO2. 	-NFIGOR13  
or SOINR44R12  wherein n Is O. 1 or 2 and RIO to R15  ere independently hydrogen or Cu  alkyl ; and 
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is a ring of sub-formula (a) or (b) : 

(a) 
	 (b) 

Preferred compounds include: 

245-cyano-2-propoxyphany1)-7-mettiyithlopyrimido44,5-apyrirrildin-4(3H)-one. 
245-carboxamido-2-propoxypheny1)-7-methylthlopyrimido14,5-d]pyrimido-4(3H)-one. or 
2-(5-carboxamido-2-propoxypheny1)-7-cyclopropylamino[4.5-d)pyrirnido-4(3H)-one, 

or a pharmaceutically acceptable salt thereof. 

U.S. Patent No. 5,010,086 discloses compounds of the 
formula 

wherein 
RI and R3 are hydrogen or lower-alkyl; 
R5 is lower-alkyl or fluorinated lower-alkyl; and the 

pyridine-N-oxide is attached at the 4- or 3-position; 
or a pharmaceutically acceptable acid-addition salt 
thereof. 

Preferred compounds include: 

1,3-Dihydro-644pyridinyl)-5-trifluoromethyl-2H-
insidazo[4,5-b]pyridin-2-one N-(py)-oxide 
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U.S. Patent No. 5,290,933 discloses compounds of the 
formula 

Cr a pharmaceutically acceptable salt thereof, wherein 
RI is Ci_salkyl, C2_6alkenyl, C3_scycloalkylCi4alkyl, 

phenylCi4alkyl. or C1.6alkyl substituted by 1 to 6 

fluoro groups; and 
R2  is hydrogen, —NHCX)R3, or —CONR4R5, wherein 

R3  is Ci_salkyl. R4  is 
C14,alkyl and RS is hydrogen or Ci.6alkyl. 

Preferred compounds include: 

N-methyl 	1,6-dihydra-6-oxo-2-(2-propoxypticny1)- 
pyrimidinc-5-carboxamide. 

N,N-dimethyl 1,6-dihydro-6-oxo-2-(2-propoxypheny1)-
pyrimidine-5-mrboxarnide, 

5-acetamido-2-(2-propoxyphenyl)pytimidin-4(3H)-one, 
r 

2-(2-propoxyphenyl)pyrimidin-4(3H)-one, 
or a pharmaceutically acceptable salt thereof. 

U.S. Patent No. 5,073,559 discloses compounds of the 
formula 

(1) 

or pharmaceutically acceptable salt thereof, wherein 
RI is Ci.balitYl. Cz.6alkenyl, Cs.scycloalkylCi.aalkyl, 

phenylCi-salkyl or Cmalkyl substituted by I to 6 
fluoro groups; 

R2  is hydrogen, hydroxy. Ct.4alkyl, phenyl, mer• 
capto, Ci_aalkylthio, CF3 or amino 

R3  is hydrogen, nitro, amino, Ct-talkanoylamino, 
Ct.4-alkoxy, C3.6alkyl, halo, SO2NR4R2, 
CONR4R5. cyano or Ci_aallcylS(0)4 

R4  and R5  are independently hydrogen or Ci.salkyl; 
and 

n is 0, I or 2; 
provided that R3  is not hydrogen when RI is C2.6alkyl 
or C2.6alkenyl and R2  is hydrogen or hydroxy. 
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Preferred compounds include: 

242 2[2,2.2-trilluoroethoxy)phenyl)purin-6-one, 
242 2-cyclopropylmetharyphenyljptuin-6-one, 
2-(2 2-benzyloxypheriyi)purin-6.8-clionc, 
242 2-propoxypheny1)4-trifluoromethytpurin-6-one. 
2-(2 2-propoxyphenyI)-8-phenylpurin-6-onc, 
242 2-propozypheny0-8-methylpurin-6-one, 
2(2-propoxypheny0-8-mereaptopurin-6-onc, 
242 2-propoxypheny0-8-methylthiopurin4.-one, 
242 2-propoxypheny1)-8-aminoputin-6-one, 
242 2-propoxy-5-nitropherayl)purin-6-one. 
242 2-propoxy-5-aminophenyl)purin-6-one, 
24242-propoxy-5-acetunidophenyl)purin-6-one. 
242 2-propoxy-4-methosypheny0purin-6.one, 

.2-(2 2-propoxy-S-methoxyphenyl)purin-6-one. 
242 2-propory-4-methylphenyl)purin-6-one. 
242 2-propoxy-5-fluoropheny0purin-6-one, 
242 	2-propoxy-5-dirnethylsulphamoylphenyl)purin- 

6-one, 
242 	2-propo xy-S-methylsul phamo ylph en y1)pu rm. 

6-one. 
2-(2 2-proposy -5-sulphamoylph en yl)putrin-6-onc. 
242 2-propcuy-4-methylthlopheny0purin-6-one, 
242 2-propozy-5-cyanophenyl)purin-6-one. and 
24242-p ropoxy-5-carbamoylphenyl)pu 
or a pharmaceutically acceptable salt thereof. 

International Patent Publication PCT/EP96/03024 (W097/03675) 
discloses compounds of the formula: 

(0 

and salts and solvates (e.g. hydrates) thereof. in which: 
Ro represents hydrogen, halogen or C1_6 alkyl; 
R1  represents hydrogen. C1_6alkyl, C.2.6  alkenyl, C2.e  alkynyl, haloC1_6alkyl. 

C3_6cycloalkyl, C3_6cyc.loalkyIC7_3alkyl, atylC1..3alkyl or heteroarylCi..3alky1; 
R2  represents an optionally substituted monocydic aromatic ring selected 

from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

ring 	 attached to the rest of the molecule via one of the benzene 
ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 
which may be saturated or partially or fully unsaturated and comprises carbon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen; and 

R3  represents hydrogen or C/.3 alkyl, or R1  and le together represent a 3- or 
4- membered alkyl or alkenyl chain. 
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Preferred compounds include: 

Cis-2,3,6,7,12.12a-hexahydro-2-butyl(4-rnethyiphenyl)-

pyrazino[2',1':6,1]pyrido[3.4-b]indole -1,4-dione: 

(6R,122R)-2,3.6.7.12.12a-Hexahydro-2-isopropyl-6-(3,4-methylenedioxypheny1)- 

pyrazino[2'.1%6,1]pyrido[3,4-blindole -1.4-dione; 	_ 

(6R,12aR)-2,3.6,7,12.12a-Hexahydro-2-cyclopentyl-6-(3.4-

methylenedioxypheny1)-pyrazino[2',1':6,1]pyrido[3,4-blindole -1,4-dione; 

(6R.12aR)-2,3,6.7.12,12a-Hexahydro-2-cyclopropylmethy1-6-(4-methoxypheny1)-

pyrazino[2',1':6.1]pyridop.4-blindole -1.4-dione; 

(6R.12aR)-2.3,6,7,12.12a-l-lexahydro-6-(3-chloro-4-methorypheny0-2-methyl-

pyrazino[2',1':6,1]pyrido[3.4-blindole -1,4-dione; 

(6R.12aR)-2.3,6,7,12,12a-Hexahydro-2-methy1-6-(3.4-rnethylenedioxypheny1)-

pyrazino[21,1':6,1Jpyrido[3.4-bjindole-1,4-clione; 

(6R, 12aR)-2,3,6,7,12,12a-Hexahydro-6-(3.4-methytenedioxypheny1)-

pyrazinot2', 1,  : 6,11 pyrido [3.4-b] indole-1.4-dione; 

(5aR, 12R, 14aS)-1,2.3.5.6,11,12,14a-Octahydro-12-(3.4- 

methylenedioxypheny1)-pyrrolo[1",2" : 4',51pyrazino[2%1' : 6.1 ]pyrido[3,4- 

b]indole-5-1.4-dione; 

Cis-2,3.6.7.12,12a-hexahydro-2-cyclopropy1-643,4-methylenedioxypheny1)-

pyrazino[2',1'.:6,11pyridot3.4-b)indole -1 .4-dione: 

(3S. 6R.12aR)-2,3.6,7,12.12a-hexahydro-3-methyl-6-(3,4- 

methylenedioxypheny1)-pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione: 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

The specific compounds of the invention are: 

(6R,12aR)-2.3,6,7,12,125-hexahydro-2-rnethyl-6-(3,4-rnethyienedioxypheny1)-
pyrazino[2'.11:6,1]pyrida[3.4-b)indole -1 .4-dione (Compound A); and 

(3S, 6R. 12aR)-2,3.6.7.12.12a-hexahydro-2.3-dimethy1-6-(3.4-
methylenedioxypheny1)-pyrazino[2', 1' : 6.1]pyrido[3.4-b]indole-1,4-dione 
(Compound B): 

and physiologically acceptable salts and solvates (e_g_ hydrates) thereof. 
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Examples of cGMP PDE inhibitors contemplated in this 
invention are also described in United _States Patent No. 5,346,901 and 
published International Patent Publication WO 94/28902, both of which 
documents are incorporated herein by reference. 

Sildenafil, 14[3-(4,7-dihydro-1-methyl-7-oxo-3-propy1-1H-
pyrazolo[4,3-d]pyrimidin-5-y1)-4-ethoxyphenyl]sulfonyl]-4-methyl-
piperazine, and salts thereof are disclosed in WO 94/28902. 

Phentolamine, 3-[[(4,5-dihydro-1H-imidazol-2-yl)methyl](4-
methylphenyl)amino]phenol, and salts and esters thereof, and the use of 
phentolamine in the treatment of sexual dysfunction is disclosed in United 
States Patent No. 5,731,339, also incorporated herein by reference. 

Sildenafil and phentolamine are each known to treat sexual 
dysfunction. The effectiveness of phentolamine for treatment of sexual 
dysfunction is demonstrated by test procedures described in U.S 
5,731,339. Similar procedures can be used to determine the 
effectiveness of sildenafil and combinations of phentolamine and 
sildenafil. 

Since the present invention relates to a method of treatment 
comprising the administration of a combination of two components, the 
components can be co-administered simultaneously .or sequentially. 
Alternatively, a single pharmaceutical composition comprising sildenafil, 
or a pharmaceutically acceptable salt thereof, and phentolamine, or a 
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pharmaceutically acceptable salt or ester thereof, in a pharmaceutically 
acceptable carrier can be administered. The components of the 
combination can be administered individually or together in any 
conventional oral dosage form such as a capsule, tablet, chewable 
tablets, powder, cachet, suspension or solution. The formulations can be 
prepared using conventional pharmaceutical excipients and additives 
using conventional techniques. Such pharmaceutically acceptable 
excipients and additives include non-toxic compatible fillers, binders, 
disintegrants, buffers, preservatives, anti-oxidants, lubricants, flavorings, 
thickeners, coloring agents, emulsifiers and the like. 

Information on formulations comprising sildenafil are 
disclosed in WO 94/28902. Representative formulations comprising 
phentolamine are disclosed in U.S. 5,731,339. It is contemplated that 
where the two active ingredients are administered as a single 
composition, the dosage forms as disclosed in the aforementioned patent 
or application may readily be modified using the knowledge of one skilled 

in the art. 
A typical formulation for sildenafil comprises 25, 50 or 100 

mg of active and as inactive ingredients, microcrystalline cellulose, 
anhydrous dibasic calcium phosphate, croscarmellose sodium, 
magnesium stearate, hydroxypropylmethylcellulose, titanium dioxide, 
lactose, triacetin, and FD&C Blue #2 aluminum lake. 

A typical formulation for phentolamine is as follows: 

Component mg/Tablet (w/w%) 

phentolamine mesylate, USP 49. (10) 
Microcrystalline Cellulose, NF 341.6 (85.4) 
Croscarmellose Sodium, NF 16 (4.0) 
Colloidal Silicon Dioxide, NF 0.4 (0.1) 

Magnesium Stearate, NF 2 (0.5) 
Total 400 (100) 

The following are exemplary formulations for the phentolamine 
mesylate/sildenafil citrate combination: 
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Direct Compression Formulation 

Component 	 mg/Tablet 
Phentolamine Mesylate 	 80 

Sildenafil Citrate 	 100 
Microcrystalline Cellulose 	207.5-209.0 
Croscarmellose Sodium 	 10 

Silicon Dioxide 	 0.5 
Magnesium Stearate 	 0.5-2 

Total 	 400 

The direct -compression formulation is manufactured by 
blending the active ingredients and excipients and compressing the 
mixture into tablets. 

Wet-Granulation Formulation  
Component 	 mg/Tablet 

Phentolamine_ Mesylate 80 
Sildenafil Citrate 	 100 

Microcrystalline Cellulose 	 80 
Lactose 	 114-115.5 

Sodium Starch Glycolate 	 12 
Povidone 	 12 

Water 	 (evaporates) 
Magnesium Stearate 	 0.5-2 

Total 	 400 

The wet-granulation formulation is manufactured using the 

following steps: 
1. the active ingredients are combined with 

microcrystalline cellulose, lactose and sodium starch glycolate in a 
mixer/granulator; 

2. povidone is added to water to form a solution; 
3. the granulating solution (from step 2) is added to the 

powder blend (from step 1) with agitation to form a granulation, and the 
resulting granulation is dried; 

4. the dry granulation is blended with magnesium 
stearate; and 
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5. the mixture is compressed into tablets. 

Fast-Dissolving Formulations 
A 

Component 	 mg/Tablet 
Phentolamine Mesylate 	 40 

Sildenafil Citrate 	 50 

	

Gelatin 	 30 
Mannitol 	 29 

	

Flavor 	 1 

	

Water 	 (evaporates) 
Total Dry Tablet Weight 	 150 

The above tablet form is manufactured by: 
1. forming a uniform dispersion achieved by adding the 

active ingredients and excipients to water with agitation; 
2. filling aliquots of the dispersion into molds; and 
3. lyophilizing to form dry. tablets. 

B 
Component 	 mg/Tablet 

Phentolamine Mesylate 	 40 
Sildenafil Citrate 	 50 

Microcrystalline Cellulose 	 95 
Crospovidone 	 10 

Sodium Bicarbonate 	 2 
Citric Acid 

Flavor 	 1 
Total 	 200 

The tablets are made by blending the combination of the 
actives and excipients and compressing the mixture into tablets. 

The compounds in the combination of this invention for 
treating sexual dysfunction are administered in accordance with the 
treatment regimens described in each of the above listed publications. 
For example, for a combination of a Type V cGMP PDE inhibitors such as 
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Sildenafil in combination with phentolamine, the typical dosage is 5 to 100 
mg of Sildenafil and 5 to 75 mg Of phentolamine per dose, usually 
administered approximately one hour prior to intercourse. It is expected 
that the dosage of the individual components in the combination will be 
less than the dosage required when the individual components are 
administered alone. The exact dose of either component of the 
combination to be administered and the timing thereof is determined by 
the attending clinician and is dependent on the potency of the compound 
administered, the age, weight, condition and response of the patient. 
Where the components of a combination are administered separately, the 
separate dosage forms need not be administered simultaneously. 

Since the present invention relates to treatment with a 
combination of active ingredients wherein said active ingredients may be 
administered separately, the invention also relates to combining separate 
pharmaceutical compositions in kit form. That is, a kit is contemplated 
wherein two separate units are combined: for example, a sildenafil 
pharmaceutical composition and a phentolamine pharmaceutical 
composition. The kit will preferably include directions for the 
administration of the separate components. The kit form is particularly 
advantageous when the separate components must be administered in 
different dosage forms (e.g. tablet and capsule) or are administered at 
different dosage intervals. 
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What is claimed is: 

1. A pharmaceutical composition for the treatment of human 
sexual dysfunction comprising a therapeutically effective amount of 
phentolamine or a pharmaceutically acceptable salt or solvate or ester 
thereof, a therapeutically effective amount of a cGMP PDE V inhibitor or a 
pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 

2. A composition of claim 1 wherein the cGMP PDE V inhibitor 
is sildenafil or a pharmaceutically acceptable salt or solvate thereof. 

3. The composition of claim 1 wherein the phentolamine is 
phentolamine mesylate. 

4. The composition of claim 1 wherein the sildenafil is sildenafil 
citrate. 

5. The composition of claim 1 wherein the phentolamine is 
phentolamine mesylate and the cGMP PDE V inhibitor is sildenafil citrate. 

6. A method of treating human sexual dysfunction comprising 
the simultaneous or sequential administration of a therapeutically effective 
amount of phentolamine or a pharmaceutically acceptable salt, solvate or 
ester thereof, and a therapeutically effective amount of a cGMP PDE V 
inhibitor or a pharmaceutically acceptable salt thereof. 

7. The method of claim 6 wherein the cGMP PDE V inhibitor is 
sildenafil or a pharmaceutically acceptable salt or solvate thereof. 

8. The method of claim 6 wherein the phentolamine is 
phentolamine mesylate. 

9. The method of claim 6 wherein the cGMP PDE V inhibitor is 
sildenafil citrate. 
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10. The method of claim 6 wherein the phentolamine is 
phentolamine mesylate and the cGMP PDE inhibitor V is sildenafil citrate. 

11. A kit comprising in separate containers in a single package, 
pharmaceutical compositions for use in combination to treat sexual 
dysfunction which comprises in one container a therapeutically effective 
amount phentolamine or a pharmaceutically acceptable salt, solvate or 
ester thereof in a pharmaceutically acceptable carrier and in a second 
container a therapeutically effective amount of a cGMP PDE V inhibitor or 
a pharmaceutically acceptable salt of solvate thereof in a 
pharmaceutically acceptable carrier. 

12. A pharmaceutical composition for the treatment of human 
sexual dysfunction comprising a therapeutically effective amount of a first 
vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof, a therapeutically effective amount of a second vasodilating 
agent or a pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 

13. The pharmaceutical composition of claim 12 wherein said 
first vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is an adrenergic blocker. 

14. The pharmaceutical composition of claim 13 wherein said 
adrenergic blocker is an alpha-adrenergic blocker. 

15. The pharmaceutical composition of claim 14 wherein alpha 
adrenergic blocker is selected from the group consisting, of an alpha1-
adrenergic blocker, an alpha2-adrenergic blocker or both an alphal-
adrenergic blocker and an alpha2-adrenergic blocker. 

16. The pharmaceutical composition of claim 12 wherein said 
second vasodilating agent or a pharmaceutically acceptable salt or 
solvate or ester thereof is a cGMP PDE inhibitor. 

17. The pharmaceutical composition of claim 12 wherein said 
first vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is an adrenergic blocker and said second vasodilating agent 
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or a pharmaceutically acceptable salt or solvate or ester thereof is a cGMP 
PDE inhibitor. 

18. The pharmaceutical composition of claim 17 wherein the 
adrenergic blocker is selected from the group consisting of phentolamine, 
phentolamine mesylate, phentolamine hydrochloride, 
phenoxybenazmine, tolazoline, dibenamine, yohimbihe, terazosin, 
doxazosin and prazosin. 

19. The pharmaceutical composition of claim 17 wherein the 
cGMP PDE inhibitor is a cGMP PDE V inhibitor. 

20. The pharmaceutical composition of claim 17 wherein the 
cGMP PDE V inhibitor is selected from the group consisting of: 
sildenafil, 
(6R, 12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-
methylenedioxypheny1)-pyrizino[2',1':6,1]pyrido[3,4-b]indole-1,4-dione 
(Compound A), and 
(3S,6R,12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethy1-6-(3,4-
methylenedioxypheny1)-pyrazino[2',1':6,1]pyrido[3,4-b]indole-1,4-dione 
(Compound B) or a pharmaceutically acceptable salt or solvate thereof. 

21. A method of treating human sexual dysfunction comprising 
the simultaneous or sequential administration of a therapeutically effective 
amount of a therapeutically effective amount of a first vasodilating agent or 
a pharmaceutically acceptable salt or solvate or ester thereof, a 
therapeutically effective amount of a second vasodilating agent or a 
pharmaceutically acceptable salt or solvate thereof, anda 
pharmaceutically acceptable carrier. 
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(57) Abstract 

The present invention provides for a method for the treatment of erectile dysfunction in a male or female human subject in need of 
such treatment comprising administration of a therapeutically effective amount of an agonist of the melanocortin receptor in combination 
with a therapeutically effective amount of a cyclic—GMP—specific phosphodiesterase inhibitor or an alpha—adrenergic receptor antagonist. 
Further, the present invention provides for pharmaceutical compositions useful in the methods of the present invention, as well as a method 
of manufacture of a medicament useful for treating erectile dysfunction. 
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TITLE OF THE INVENTION 

METHODS AND COMPOSITIONS FOR TREATING ERECTILE DYSFUNCTION 

FIELD OF THE INVENTION 

5 

	

	 The present invention provides for novel methods for the treatment of 

erectile dysfunction comprising a drug combination. More particularly, the drug 

combination of the present invention comprises an agonist of the melanocortin 

receptor with a cyclic-GMP-specific phosphodiesterase inhibitor or an alpha-

adrenergic receptor antagonist. The present invention also provides for 

10 	pharmaceutical compositions comprising such drug combinations useful in the 

methods to treat erectile dysfunction. Moreover, the present invention provides for a 

method of manufacture of a medicament useful in the treatment of erectile 

dysfunction. 

15 	BACKGROUND OF THE INVENTION 

Erectile dysfunction denotes the medical condition of inability to 

achieve penile erection sufficient for successful sexual intercourse. The term 

"impotence" is oftentimes employed to describe this prevalent condition. 

Approximately 140 million men worldwide, and, according to a National Institutes of 

20 	Health study, about 30 million American men suffer from impotency or erectile 

dysfunction. It has been estimated that the latter number could rise to 47 million men 

by the year 2000. Erectile dysfunction can arise from either organic or psychogenic 

causes, with about 20% of such cases being purely psychogenic in origin. Erectile 

dysfunction increases from 40% at age 40, to 67% at age 75, with over 75% occurring 

25 	in men over the age of 50. In spite of the frequent occurrence of this condition, only a 

small number of patients have received treatment because existing treatment 

alternatives, such as injection therapies, penile prosthesis implantation, and vacuum 

pumps, have been uniformly disagreeable [for a discussion, see "ABC of sexual health 

- erectile dysfunction," Brit. Med. J. 318: 387-390 (1999)]. Only more recently have 

30 	more viable treatment modalities become available, in particular orally active agents, 

such as sildenafil citrate, marketed by Pfizer under the brand name of Viagra®. 

Sildenafil is a selective inhibitor of type V phosphodiesterase (PDE-V), a cyclic-

GMP-specific phosphodiesterase isozyme [see R.B. Moreland et al., "Sildenafil: A 

Novel Inhibitor of Phosphodiesterase Type 5 in Human Corpus Cavernosum Smooth 

35 	Muscle Cells," Life Sci., 62: 309-318 (1998)]. Prior to the introduction of Viagra® 

rioRAIARAP I > 0176



WO 00/53148 	 PCT/US00/05711 

on the market, less than 10% of patients suffering from erectile dysfunction received 

treatment. Sildenafil is also being evaluated in the clinic for the treatment of female 

sexual dysfunction. 

The regulatory approval of Viagra® for the oral treatment of erectile 

	

5 	dysfunction has invigorated efforts to discover even more effective methods to treat 

erectile dysfunction. Several additional selective PDE-V inhibitors are in clinical 

trials. UK-114542 is a sildenafil backup from Pfizer with supposedly improved 

properties. IC-351 (ICOS Corp.).is claimed to have greater selectivity for PDE-V 

over PDE-VI than sildenafil. Other PDE-V inhibitors include M-54033 and M-54018 

	

10 	from Mochida Pharmaceutical Co. and E-4010 from Eisai Co., Ltd. 

Other pharmacological approaches to the treatment of erectile 

dysfunction have been described [see, e.g., "Latest Findings on the Diagnosis and 

Treatment of Erectile. Dysfunction," Drug News & Perspectives, 9: 572-575 (1996); 

"Oral Pharmacotherapy in Erectile Dysfunction," Current Opinion in Urology, 7: 349- 

	

15 	353 ( I 997)1 A product under clinical development by Zonagen is an oral formulation 

of the alpha-adrenoceptor antagonist phentolamine mesylate under the brand name of 

Vasomax®. Vasomax® is also being evaluated for the treatment of female sexual 

dysfunction.. 

Drugs to treat erectile dysfunction act either peripherally or centrally.. 

	

20 	They are also classified according to whether they "initiate" a sexual responSe or 

"facilitate" a sexual response to prior stimulation [for a discussion, see "A 

Therapeutic Taxonomy of Treatments for Erectile Dysfunction: An Evolutionary 

Imperative," Int. J. Impotence Res., 9: 115-121 (1997)]. While sildenafil and 

phentolaMine act peripherally and are considered to be "enhancers" or "facilitators" of 

	

25 	the sexual response to erotic stimulation, sildenafil appears to be efficacious in both 

mild organic and psychogenic erectile dysfunction. Sildenafil has an onset of action 

of 30-60 minutes after an oral dose with the effect lasting about '4 hours, whereas 

phentolamine requires 5-30 minutes for onset with a duration of 2 hours. Although 

sildenafil is effective in a majority of patients, it takes a relatively long time for the • 

	

30 	compound to show the desired effects. The faster-acting phentolamine appears to be . 

less effective and to have a shorter duration of action than sildenafil. Oral sildenafil is 

effective in about 70% of men who take it, whereas an adequate response with 

phentolamine is observed in only 35-40% of patients. Both compounds require erotic 

stimulation' for efficacy. Since sildenafil indirectly increases blood flow in the 

	

35 	systemic circulation by enhancing the smooth muscle relaxation effects of nitric 
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oxide. it is contraindicated for patients with unstable heart conditions or 

cardiovascular disease, in particular patients taking nitrates, such as nitroglycerin, to 

treat angina. Other adverse effects associated with the clinical use of sildenafil 

include headache, flushing, dyspepsia, and "abnormal vision," the latter the result of 

	

5 	inhibition of the type VI phosphodiesterase isozyme (PDE-VI), a cyclic-GMP-specific 

phosphodiesterase that is concentrated in the retina. "Abnormal vision" is defined as 

a mild and transient "bluish" tinge to vision, but also an increased sensitivity to light 

or blurred vision. Moreover, since some patients have developed a tolerance to prior 

phosphodiesterase inhibitors, sildenafil may prove to have a similar outcome in some 

	

10 	percentage of patients when used over a long period of time. 

Synthetic melanocortin receptor agonists (melanotropic peptides) have 

been found to initiate erections in men with psychogenic erectile dysfunction [See H. 

Wessells et al., "Synthetic Melanotropic Peptide Initiates Erections in Men With 

Psychogenic Erectile Dysfunction: Double-Blind, Placebo Controlled Crossover 

	

15 	Study," J. Urol., 160: 389-393 (1998); Fifteenth American Peptide Symposium, June 

14-19, 1997 (Nashville TN)). Activation of melanocortin receptors of the brain 

appears to cause normal stimulation of sexual arousal. In the above study, the 

centrally acting a-melanocyte-stimulating hormone analog, melanotan-11 (MT-II), 

exhibited a 75% response rate, similar to results obtained with apomorphine, when 

	

20 	injected intramuscularly or subcutaneously to males with psychogenic erectile 

dysfunction. MT-II is a synthetic cyclic heptapeptide, Ac-Nle-c[Asp-His-DPhe-Arg-
Trp-Lys)-NH2, which contains the 4-10 melanocortin receptor binding region 

common to a-MSH and adrenocorticotropin, but with a lactam bridge. MT-I1 (also 

referred to as PT-14) (Erectide®) is presently in clinical development by Palatin 

	

25 	Technologies, Inc. and TheraTech, Inc. as a non-penile subcutaneous injection 

formulation. An oral transmucosal delivery system for the drug is also being 

developed. It is considered to be an "initiator" of the sexual response. The time to 

onset of erection with this drug is relatively short (10-20 minutes) with a duration of 

action approximately 2.5 hours. Adverse reactions observed with MT-II include 

	

30 	nausea, flushing, loss of appetite, stretching, and yawning. 

Adverse effects associated with MT-ti may be the result of the lack of 

selectivity of the compound for a particular melanocortin receptor subtype. To date, 

five melanocortin receptor subtypes have been cloned. Evidence has been presented 

suggesting that the erectogenic properties of melanocortin agonists are mediated via 

	

35 	binding to the MC-4R subtype. Whereas MC-3R is expressed in the brain, gut, and 

-3- 

0178



WO 00/53148 	 PCT/US00/05711 

placenta, the MC-4R subtype is uniquely expressed in the brain, and inactivation has 

been found to cause obesity. 

Because of the unresolved deficiencies of the various pharmacological 

agents discussed above, there is a continuing need in the medical arts for improved 

	

5 	methods and compositions to treat individuals suffering from psychogenic and/or 

organic erectile dysfunction. Such methods should have wider applicability, enhanced 

convenience and ease of compliance, short onset of action, reasonably long duration 

of action, and minimal side effects with few contraindications, as compared to agents 

now available. 

	

10 	 It is therefore an object of the present invention to provide methods of 

treating erectile dysfunction which comprise the administration to a human subject in 

need thereof a centrally-acting agent that "initiates" an erectogenic response in 

combination with another centrally-acting agent or a peripherally-acting agent that 

"facilitates" or "enhances" the response to erotic stimulation. The human subject may 

	

15 	be either male or female. 

It is another object of the present invention to provide pharmaceutical 

compositions comprising the combination that are useful in the methods of the present 

invention. 

It is still a further object of the present invention to provide a method 

	

20 	of manufacture of a medicament useful in the treatment of erectile dysfunction. 

SUMMARY OF THE INVENTION 

The present invention provides for methods of treating erectile 

dysfunction in a human subject in need of such treatment comprising administration 

	

25 	of a therapeutically effective amount of an agonist of the melanocortin receptor in 

combination with a therapeutically effective amount of a cyclic-GMP-specific 

phosphodiesterase inhibitor or an alpha-adrenergic receptor antagonist. Further, the 

present invention provides for pharmaceutical compositions useful in the methods of 

the present invention, as well as a method of manufacture of a medicament useful to 

	

30 	treat erectile dysfunction. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is concerned with the combination of an agonist 

of the melanocortin receptor with a cyclic-GMP-specific phosphodiesterase inhibitor 

	

35 	or an alpha-adrenergic receptor antagonist for the treatment of erectile dysfunction in 
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a male or female human subject. This particular combination produces unexpectedly 

superior pharmacokinetic and pharmacodynamic results in the treatment of male or . 

female erectile dysfunction. Thus, it is an object of the instant invention to describe 

the combination of the two drugs in the treatment of erectile dysfunction. In addition, 

	

5 	it is an object of the instant invention to describe preferred embodiments within each 

category of compounds which are used as elements in the instant combination. It is a 

further object of this invention to describe compositions containing each of the 

compounds for use in the treatment of erectile dysfunction. It is a still further object 

of this invention to describe a method of manufacture of a medicament containing the 

	

10 	present drug combination which is useful for the treatment of erectile dysfunction. 

Further objects will become apparent from a reading of the following description. 

The instant combination for the treatment of erectile dysfunction 

contains as a first element an agonist of the melanocortin receptor. Representative 

agonists of the melanocortin receptor are disclosed in the following publications, 

	

15 	which are incorporated by reference herein in their entirety: 

(1) M. E. Hadley et al., "Discovery and Development of Novel Melanogenic Drugs," 

in Integration of Pharmaceutical Discovery and Development: Case Studies, edited by 

Borchardt et al., Plenum Press, New York, 1998; 

(2) R.T. Dorr, et al., "Evaluation of Melanotan-II, A Superpotent Cyclic Melanotropic 

	

20 	Peptide in a Pilot Phase-I Clinical Study," Life Sci., 58: 1777-1784 (1996); and 

(3) R.A.H. Adan, "Identification of Antagonists for Melanocortin MC3, MC4, and 

MC5 Receptors," European J. Pharmacol., 269: 331-337(1994). 

Compositions and methods for the treatment of psychogenic erectile 

dysfunction comprising melanotropic peptides are disclosed in U.S. Patent No. 

	

25 	5;576,290 and CA 2,158,425, which are incorporated by reference herein in their 

entirety. 

In the instant combination for the treatment of erectile dysfunction, the 

first element of the combination is an agonist of the melanocortin receptor. In one 

embodiment of the combination of the present invention, the agonist of the 

	

30 	melanocortin receptor is melanotan-II (MT-II). 

In another embodiment of the combination of the present invention, the 

agonist of the melanocortin receptor is selective for the MC-4R subtype. Selective 

MC-4R agonists have been described, and reference is made to the following 

disclosures, which are incorporated by reference herein in their entirety: 

-5- 
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(1) C. Haskell-Luevano, et al., "Discovery of Prototype Peptidomimetic Agonists at 

the Human Melanocortin Receptors MC1R and MC4R," J.Med. Chem., 40: 2133-

2139 (1997); and 

(2) H.B. Schioth, et al., "Discovery of Novel Melanocortin-4 Receptor Selective MSH 

	

5 	Analogues," Brit. J. Pharmacol., 124: 75-82 (1998). 

In the instant combination for the treatment of erectile dysfunction, the 

second element of the combination is composed of either a cyclic-GMP-specific 

phosphodiesterase inhibitor or an alpha-adrenergic receptor antagonist. In a further 

embodiment of the combination of the present invention, .the second element of the 

	

10 	combination is a cyclic-GMP-specific phosphodiesterase inhibitor selective for the 

type V phosphodiesterase isozyme (PDE-V). Representative.PDE-V inhibitors are 

disclosed in the patent and scientific literature. The Pfizer pyrazolo[4,3-d]pyrimidin-

7-one PDE-V inhibitors are disclosed in WO 94/28902; WO 96/16644; WO 

96/16657: EP 0,702,555; EP 0,463,756; CA 2,163,446; and U.S. Patent No. 

	

15 	5,250,534; all of which are incorporated by reference herein in their entirety. 

Sildenafil is the generic name for 144-ethoxy-(6,7-dihydro-1-methy1-7-oxo-3-propy1-

1H-pyrazolo[4,3-d]pyrimidin-5-yl)phenylsulfonyl]-4-methyl-piperazine. For a 

discussion of its efficacy in the treatment of male ,erectile dysfunction, reference is 

made to I. Goldstein et al., N. Engl. J. Med., 338: 1397-1404.(1998) and M. Boolell et 

	

20 	al., "Sildenafil: an orally active type 5 cyclic GMP-specific phosphodiesterase 

inhibitor for the treatment of penile erectile dysfunction," Int. J. Impotence Res., 8: 

47-52 (1996). 

Thd ICOS Corp. tetracyclic PDE-V inhibitors are disclosed in WO 

95/19978; WO 97/03675; and WO 97/19978; all of which are incorporated by 

	

25 	reference herein in their entirety. IC-351 represents (6R, 12aR)-2,3,6,7,12,12a- 

hexahydro-2-methy1-6-(3,4-methylenedioxypheny1)-pyrazino[2',1': 6,1]pyrido[3,4-

b]indole-1,4-dione and is disclosed in WO 97/03675 for the treatment of impotence. 

The Mochida Pharmaceutical Co. pyridocarbazole series of PDE-V 

inhibitors, of which M-54018 and M-54033 are members, is disclosed in WO 

	

30 	97/45427, which is incorporated by reference herein in its entirety_ Other structural 

classes of PDE-V inhibitors are disclosed in WO 98/16224 (E. Merck GmbH), WO 

99/02161 (Forssmann), WO 98/07430 (Eisai), and JP 8225541 (Eisai), all .of which 

are incorporated by reference herein in their entirety. 

In a class of this embodiment of the present invention, the combination 

	

35 	for the treatment of erectile dysfunction comprises an agonist of the melanocortin 

-6- 
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receptor and a PDE-V inhibitor selected from the group consisting of sildenafil citrate, 

1C-351, M-54018, and M-54033. In a subclass of this class of the present invention, 

the aoonist of the melanocortin receptor is MT-II. In another subclass of this class of 

the present invention, the combination of the present invention comprises a selective 

	

5 	agonist of the melanocortin-4 receptor and a PDE-V inhibitor selected from the group 

consisting of sildenafil citrate, IC-351, M-54018, and M-54033. An especially 

preferred combination is a selective agonist of the melanocortin-4 receptor (MC-4R) 

and sildenafil citrate. 

In another embodiment of the combination of the present invention, the 

	

10 	second element of the combination is an alpha-adrenergic receptor antagonist. In a 

class of this embodiment of the present invention, the alpha-adrenergic receptor 

antagonist is selective for the alpha-2 receptor subtype. In a subclass of this class of 

the present invention, the alpha-2 receptor antagonist is yohimbine or delquamine. 

The efficacy of yohimbine in the treatment of psychogenic erectile dysfunction is 

	

15 	reported in Lancet, pp. 42-43 (1987). Delquamine is an alpha adrenoreceptor 

antagonist, with a greater affinity for the alpha-2 receptor subtype [see A. Morales et 

al., "Oral and topical treatment of erectile dysfunction," Urol. Clin. North Am., 22:. 

879-885 (1995)]. 

In another subclass of this class of the present invention, the alpha-2 

	

20 	receptor antagonist is an arylquinolizine derivative disclosed in U.S. Patent Nos_ 

4,824,849 and 4,710,504, both of which are incorporated by reference herein in their 

entirety. In a subclass of this subclass of the present invention, the alpha-2 receptor 

antagonist is the benzofuroquinolizine analog, MK-912, disclosed in U.S. Patent No. 

4,824,849. MK-912 represents 1',3'-dimethylspiro(1,3,4,5' ,6,6',7,12b-octahydro-2H- 

	

25 	benzo[b]-furo[2,3-a]quinolizine)-2,4'-pyrimidin-2'-one and is a potent, orally active 

agent with a pharmacologic profile consistent with alpha-2 antagonism [see D.J. 

Pettibone, et al., "Pharmacological profile of a new potent and specific alpha2-

adrenoceptor antagonist, L-657,743," Naunyn-Schmiederber2's Arch. Pharmacol., 

336: 169-175 (1987)]. The effect of the drug on penile erections in healthy male 

	

30 	volunteers was observed by B.J. Gertz et al. and reported in Clin. Pharmacol. Ther., 

46: 566-575 (1989). An especially preferred combination is a selective agonist of the 

melanocortin-4 receptor (MC-4R) and MK-912. 

The instant combination of an agonist of the melanocortin receptorand 

a cyclic-GMT-specific phosphodiesterase inhibitor or an alpha-adrenergic receptor 

	

35 	antagonist is useful in the therapeutic treatment of erectile dysfunction. Although the 

-7- 

0182



WO 00/53148 	 PCT/US00/05711 

methods and compositions comprising drug combinations of the present invention are 

envisaged primarily for the treatment of male erectile dysfunction, they may also be 

useful for the treatment of female sexual dysfunction, including orgasmic dysfunction 

related to clitoral disturbances. 

	

5 	 The combination of an agonist of the melanocortin receptor and a 

cyclic-GMP-specific phosphodiesterase inhibitor or an alpha-adrenergic receptor 

antagonist provides an unexpectedly superior effect in the treatment of erectile 

dysfunction. The combination provides for effective treatment of either psychogenic 

or organic erectile dysfunction in a greater percentage of the affected population than 

	

10 	either element of the combination separately. The combination provides for a shorter 

onset of action and longer duration of action than either element of the combination 

separately. The combination also has fewer side effects and contraindications than 

either member of the combination separately. 

For use in medicine, the salts of the compounds of this invention refer 

	

15 	to non-toxic "pharmaceutically acceptable salts." Other salts may, however, be useful 

in the preparation of the compounds according to the invention or of their 

pharmaceutically acceptable salts. Salts encompassed within the term 

"pharmaceutically acceptable salts" refer to non-toxic salts of the'compounds of this 

invention which are generally prepared by reacting the free base with a suitable 

	

20 	organic or inorganic acid. Representative salts include the following: 

Acetate, Benzenesulfonate, Benzoate, Bicarbonate, Bisulfate, 

Bitartrate, Borate, Bromide, Camsylate, Carbonate, Chloride, Clavulanate, Citrate, 

Dihydrochloride, Edetate, Edisylate, Estolate, Esylate, Fumarate, Gluceptate, 

Gluconate, Glutamate, Glycollylarsanilate, Hexylresorcinate, Hydrabamine, 

	

25 	Hydrobromide, Hydrochloride, Hydroxynaphthoate, Iodide, Isothionate, Lactate, 

Lactobionate, Laurate, Malate, Maleate, Mandelate, Mesylate, Methylbromide, 

Methylnitrate, Methylsulfate, Mucate, Napsylate, Nitrate, N-methylglucamine 

ammonium salt, Oleate, Oxalate, Pamoate (Embonate), Palmitate, Pantothenate, 

Phosphate/diphosphate, Polygalacturonate, Salicylate, Stearate, Sulfate, Subacetate, 

	

30 	Succinate, Tannate, Tartrate, Teoclate, Tosylate, Triethiodide and Valerate. 

Furthermore, where the compounds of the invention carry an acidic moiety, suitable 

pharmaceutically acceptable salts thereof may include alkali metal salts, e.g., sodium 

or potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts; and 

salts formed with suitable organic ligands, e.g., quaternary ammonium salts. 

-8- 
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The compounds of the present invention may have chiral centers and 

occur as racemates, racemic mixtures and as individual diastereomers, or enantiomers 

with all isomeric forms being included in the present invention. Therefore, where a 

compound is chiral, the separate enantiomers, substantially free of the other, are 

	

5 	included within the scope of the invention: further included are all mixtures of the two 

enantiomers. Also included within the scope of the invention are polymorphs and 

hydrates of the compounds of the instant invention. 

The present invention includes within its scope prodrugs of the 

compounds of this invention. In general, such prodrugs will be functional derivatives 

	

10 	of the compounds of this invention which are readily convertible in vivo into the 

required compoUnd. Thus, in the methods of treatment of the present invention, the 

term "administering" shall encompass the treatment of erectile dysfunction with ,  the 

compound specifically disclosed as an element of the combination or with a 

compound which may not be specifically disclosed, but which converts to the 

	

15 	specified compound in vivo after administration to the patient. Conventional 

procedures for the selection and preparation of suitable prodrug derivatives are 

described, for example, in "Design of Prodrugs," ed. H. Bundgaard, Elsevier, 1985.. 

Metabolites of these compounds include active species produced upon introduction.  of 

compounds of this invention into the biolo2ical milieu. 

	

20 	 The term "therapeutically effective amount" shall mean that amount of 

a drug or pharmaceutical agent that will elicit the biological or medical response of a 

tissue, system, animal or human that is being sought by a researcher .or clinician. 

As used herein, the term "composition" is intended to encompass a 

product comprising the specified ingredients in the specified amounts, as well as any 

	

25 	product which results, directly or indirectly, from combination of the specified 

ingredients in the specified amounts. 

In the combination of the present invention, the agonist of the 

melanocortin receptor may be administered separately or in conjunction with the 

cyclic-GMP-specific phosphodiesterase inhibitor or the alpha-adrenergic receptor 

	

30 	antagonist. In addition, the administration of one element of the combination of the 

present invention may be prior to, concurrent to, or subsequent to the administration 

of the other element of the combination. 

The elements of the combination of the present invention may be 

administered by oral, parenteral (e.g., intramuscular, intraperitoneal, intravenous or 

	

35 	subcutaneous injection, or implant), buccal, nasal, vaginal, rectal, sublingual, or 
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topical (e.g.. ocular eyedrop) routes of administration and may be formulated, alone or 

together, in suitable dosage unit formulations containing conventional non-toxic 

pharmaceutically acceptable carriers, adjuvants and vehicles appropriate for each 

route of administration. 

	

5 	 The pharmaceutical compositions for the administration of the 

compounds of this invention may conveniently be presented in dosage unit form and 

may be prepared by any of the methods well known in the art of pharmacy. All 

methods include the step of bringing the active ingredient into association with the 

carrier which constitutes one or more accessory ingredients. In general, the.  

	

10 	pharmaceutical compositions are prepared by uniformly and intimately bringing the 

active ingredient into association with a liquid carrier or a finely divided solid carrier 

or both. and then, if necessary, shaping the product into the desired formulation. In 

the pharmaceutical composition the active object compound is included in the 

combination in an amount sufficient to produce the desired phannacologic effect upon 

	

15 	the process or condition of erectile dysfunction.. 

The pharmaceutical compositions containing the active ingredient 

suitable for oral administration may be in the form of discrete units such as hard or 

soft capsules, tablets, troches or lozenges, each containing a predetermined amount of 

the active ingredient; in the form of a dispersible powder or granules; in the form of a 

	

20 	solution or a suspension in an aqueous liquid or non-aqueous liquid; in the form of 

syrups or elixirs; or in the form of an oil-in-water emulsion or a water-in-oil emulsion. 

Compositions intended for oral use may be prepared according to any method known 

to the art for the manufacture of pharmaceutical compositions and such compositions 

may contain one or more agents selected from the group consisting of sweetening 

	

25 	agents, flavoring agents, coloring agents and preserving agents in order to provide a 

pharmaceutically elegant and palatable preparation. 

Solid dosage forms for oral administration include capsules, tablets, 

pills, powders and granules. In such solid dosage forms, the active compounds are 

admixed with at least one inert pharmaceutically acceptable carrier such as sucrose, 

	

30 	lactose, or starch. Such dosage forms can also comprise, as is normal practice, 

additional substances other than inert diluents, e.g., lubricating agents such as 

magnesium stearate. In the case of capsules, tablets and pills, the dosage forms may 

also comprise buffering agents. 

Tablets containing the active ingredient in admixture with non-toxic 

	

35 	pharmaceutically acceptable excipients may also be manufactured by known methods. 
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The excipients used may be for example, (1) inert diluents such as calcium carbonate, 

lactose, calcium phosphate or sodium phosphate; (2) granulating and disintegrating 

agents, such as corn starch or alginic acid; (3) binding agents such as starch, gelatin or 

acacia; and (4) lubricating agents such as magnesium stearate, stearic acid or talc. 

	

5 	The tablets may be uncoated or they may be coated by known techniques to delay 

disintegration and absorption in the gastrointestinal tract and thereby provide a 

sustained action over a longer period. For example, a time delay material such as 

glyceryl rnonostearate or glyceryl distearate may be employed. They may also be 

coated by the techniques described in the U.S. Pat. Nos. 4,256,108; 4,160,452; and 

	

10 	4,265,874 to form osmotic therapeutic tablets for controlled release. 

In some cases, formulations for oral use may be in the form of hard 

aelatin capsules wherein the active ingredient is mixed with an inert solid diluent, for 

example calcium carbonate, calcium phosphate or kaolin. They may also be in the 

form of soft gelatin capsules wherein the active ingredient is mixed with water or an 

	

15 	oil medium, for example peanut oil, liquid paraffin, or olive oil. 

Liquid dosage forms for oral administration include pharmaceutically 

acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inert • 

diluents commonly used in the art, such as water. Besides such inert diluents, 

compositions can also include adjuvants, such as wetting agents, emulsifying and 

	

20 	suspending agents, and sweetening, flavoring, and perfuming agents. 

Aqueous suspensions normally contain the active materials in 

admixture with excipients suitable for the manufacture of aqueous suspensions. Such 

excipients may be 

1) 	suspending agents such as sodium carboxymethyl-cellulose, 

	

25 	 methylcellulose, hydroxypropylmethyl-cellulose, sodium 

alginate, polyvinyl-pyrrolidone, gum tragacanth and gum 

acacia; 

(2) 	dispersing or wetting agents which may be 

(a) 	a naturally-occurring phosphatide such as lecithin, 

	

30 	 (b) 	a condensation product of an alkylene oxide with a fatty 

acid, for example, polyoxyethylene stearate, 

(c) 	a condensation product of ethylene oxide with a long 

chain aliphatic alcohol, for example, 

heptadecaethyleneoxycetanol, 
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(d) a condensation product of ethylene oxide with a partial 

ester derived from a fatty acid and a hexitol such as 

polyoxyethylene sorbitol monooleate, or 

(e) a condensation product of ethylene oxide with a partial 

	

5 	 ester derived from a fatty acid and a hexitol anhydride. 

for example polyoxyethylene sorbitan monooleate. 

The aqueous suspensions may also contain one or more preservatives, 

for example, ethyl or n-propyl p-hydroxybenzoate; one or more coloring agents; one 

or more flavoring agents; and one or more sweetening agents, such as sucrose or 

10 saccharin. 

Oily suspensions may be formulated by suspending the active 

ingredient in a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut 

oil, or in a mineral oil such as liquid paraffin. The oily suspensions may contain a 

thickening agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening 

	

15 	aoents and flavoring agents may be added to provide a palatable oral preparation. 

These compositions may be prepared by the addition of an antioxidant such as. 

ascorbic acid. 

Dispersible powders and granules are suitable for the preparation of an 

aqueous suspension. They provide the active ingredient in admixture with a 

	

20 	dispersing or wetting agent, a suspending agent and one or more preservatives. 

Suitable dispersing or wetting agents and suspending agents are exemplified by those 

already mentioned above. Additional excipients, for example, those sweetening, 

flavoring and coloring agents described above may also be present. 

The pharmaceutical compositions of the invention may also be in the 

	

25 	form of oil-in-water emulsions. The oily phase may be a vegetable oil such as olive 

oil or arachis oils, or a mineral oil such as liquid paraffin or a mixture thereof. 

Suitable emulsifying agents may be (1) naturally-occurring gums such as gum acacia 

and gum tragacanth, (2) naturally-occurring phosphatides such as soybean and 

lecithin, (3) esters or partial esters derived from fatty acids and hexitol anhydrides, for 

	

30 	example, sorbitan monooleate, (4) condensation products of said partial esters with 

ethylene oxide, for example polyoxyethylene sorbitan monooleate. The emulsions 

may also contain sweetening and flavoring agents. 

Syrups and elixirs may be formulated with sweetening agents, for 

example, glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also 

	

35 	contain a demulcent, a preservative and flavoring and coloring agents. 
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The'' harmaceutical compositions may be in the form of a sterile 

injectable aqueous or oleagenous suspension or solution. The suspension may be 

formulated according to known methods using those suitable dispersing or wetting 

agents and suspending agents which have been mentioned above. The sterile 

	

5 	injectable preparation may also be a sterile injectable solution )or suspension in a non- 

toxic parenterally-acceptable diluent or solvent, for example as a solution in 1,3-

butane- diol. Among the acceptable vehicles and solvents that may be employed are 

water, Ringer's solution and isotonic sodium chloride solution. In addition, sterile, 

fixed oils are conventionally employed as a solvent or suspending medium. For this 

	

10 	purpose any bland fixed oil may be employed including synthetic mono- or 

diglycerides. In addition, fatty acids such as oleic acid find use in the preparation of 

injectables. 

Preparations according to this invention for parenteral administration 

include sterile aqueous or non-aqueous solutions, suspension, or emulsions. 

	

15 	Examples of non-aqueous solvents or vehicles are propylene glycol, polyethylene 

glycol, vegetable oils, such as olive oil and corn oil, gelatin, and injectable organic 

esters such as ethyl oleate. Such dosage forms may also contain adjuvants such as 

preserving, wetting, emulsifying, and dispersing agents. They may be sterilized by, 

for example, filtration through a bacteria-retaining filter, by incorporating. sterilizing 

	

20 	agents into the compositions, by irradiating the compositions, or by heating the 

compositions. They can also be manufactured in the form of sterile solid 

compositions which can be dissolved in sterile water, or some other sterile injectable 

medium immediately before use. The combination of this invention may also be 

administered in the form of suppositories for rectal administration. This composition 

	

25 	can be prepared by mixing the drug with a suitable non-irritating excipient which is 

solid at ordinary temperatures but liquid at the rectal temperature and will therefore 

melt in the rectum to release the drug. Such materials are cocoa butter and 

'polyethylene glycols. Compositions for buccal, nasal or sublingual administration are 

also prepared with standard excipients well known in the art. 

	

30 	 For topical administration the combination of this invention may be 

formulated in liquid or semi-liquid preparations such as liniments, lotions, 

applications; oil-in-water or water-in-oil emulsions such as creams, ointments, jellies 

or pastes, including tooth-pastes; or solutions or suspensions such as drops, and the 

like. 
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The.dosage of the active ingredients in the compositions of this 

invention may be varied. However, it is necessary that the amount of the active 

ingredient be such that a suitable dosage form is obtained. The selected dosage 

depends upon the desired therapeutic effect, on the route of administration and on the 

	

5 	duration of the treatment. Dosage ranges in the combination for the melanocortin 

receptor agonist and cyclic-GMP-specific phosphodiesterase inhibitor or alpha-

adrenergic receptor antagonist are approximately one tenth to one times the clinically 

effective ranges required to induce the desired erectogenic effect, respectively when 

the compounds are used singly. Generally, dosage levels of the. melanocortin receptor 

	

10 	agonist of between about 0.001 mg per kg of body weight per day (mg/kg/day) to 

about 100 mg/kg/day, preferably 0.01 to 10 mg/kg/day, and most preferably 0.1 to 5.0 

mg/kg/day. For oral administration, the compositions are preferably provided in the 

form of tablets containing 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0,25.0,.50.0,   

100, 250 and 500 milligrams of each of the active ingredients for the symptomatic 

	

15 	adjustment of the dosage to the patient to be treated. A medicament typically contains 

from about 0.01 mg to about 500 mg of each of the active ingredients, preferably, 

from about .1 mg to about 100 mg of each of the active ingredients. Intravenously, the 

most preferred doses will range from about 0.1 to. about. 10 mg/kg/minute during a 

constant rate infusion. Advantageously, compounds of the present invention .may be 

	

20 	administered in a single daily dose, or the total daily dosage may be administered in 

divided doses of two, three or four times daily. Dosage levels of the cyclic-GMP-

specific phosphodiesterase inhibitor or alpha-adrenergic receptor antagonist of 

between about 0.001 to 50 mg/kg of body weight daily, preferably about 0.005 to 

about 25 mg/kg per day, and more preferably about 0.01 to about 10 mg/kg per day 

	

25 	are administered to a patient to obtain effective treatment of erectile dysfunction. 

An especially preferred combination is that wherein the agonist of the 

melanocortin receptor is selective for the MC-4R subtype, the cyclic-GMP-specific 

phosphodiesterase inhibitor is the PDE-V inhibitor sildenafil citrate or IC-351, and the 

alpha-adrenergic receptor antagonist is the alpha-2 antagonist MK-912. In this 

	

30 	especially preferred combination, dosage levels of each component are as noted 

above; however, it is even more preferred that the agonist of the MC-4R subtype be 

administered at a dosage rate of about 0.01 to about 10 mg/kg/day, especially about • 

0.05 to about 5.0 mg/kg/day, and more particularly about 0.1 to about 5 mg/kg/day, 

and that the PDE-V inhibitor, sildenafil citrate or IC-351, or the alpha-2 antagonist 

	

35 	MK-912 be administered at a dosage level of about 0.001 to about 20 mg/kg/day, 
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especially about 0.005 to about 10 mg/kg/day, and more particularly about 0.01 to 

about 5 mst/kg/day. 

More particularly illustrating the invention is a pharmaceutical 

composition comprising any of the compounds described above and a 

	

5 	pharmaceutically acceptable carrier. Another example of the invention is .a 

pharmaceutical composition made by combining any of the coMpounds described 

above and a pharmaceutically acceptable carrier. Another illustration of the invention 

is a process for making a pharmaceutical composition comprising combining any of 

the compounds described above and a pharmaceutically acceptable carrier. 

	

10 	 The dosage regimen utilizing the compounds of the present invention 

is selected in accordance with a variety of factors including type, species, age, weight, 

sex and medical condition of the patient; the severity of the condition to be treated; 

the route of administration; the renal and hepatic function of the patient; and the 

particular compound or salt thereof employed. An ordinarily skilled physician, 

	

15 	veterinarian or clinician can readily determine and prescribe the effective amount of 

the drug required to prevent, counter or arrest the progress of the condition. 

The test procedures used to measure the efficacy of the combination of 

the present invention to treat erectile dysfunction are described below in the following 

examples. These examples are not intended to be limitations on the scope of the 

	

20 	instant invention in any way, and they should not be so construed. 

EXAMPLE 1  

Binding Assay.  

25 

	

	 The membrane binding assay is used to identify competitive inhibitors 

of 1251-a-NDP-MSH binding to cloned human melanocortin receptors expressed in 

L- or CHO- cells. 

Cell lines expressing melanocortin receptors are grown in T-180 flasks 

containing selective medium of the composiiton: 1 L Dulbecco's modified Eagles 

30 	Medium (DMEM) with 4.5 g L-glucose, 25 mM Hepes, without sodium pyruvate, 

(Gibco/13R1); 100 ml 10% heat-inactivated fetal boVine serum (Sigma); 10 ml 10,000 

unit/ml penicillin & 10,000 xg/m1 streptomycin (Gibco/BR1); 10 ml 200 mM L- 

glutamine (Gibco/BR1); 1 mg/ml Geneticin (G418) (Gibco/BR1). The cells are grown 

at 37°C with CO2 and humidity control until the desired cell density and cell number 

35 	are obtained. 
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The'medium is poured off and 10 mls/monolayer of enzyme-free 

dissociation media (Specialty Media Inc.) is added. The cells are incubated at 37°C 

for 10 minutes or until cells slough off when flask is banged against hand. 

The cells are harvested into 200 ml centrifuge tubes and spun at 1000 

	

5 	rpm, 4°C, ,for 10 min. The supernatant is discarded and the cells are resuspended in 5 

mis/monolayer membrane preparation buffer having the comPOsition: 10mM Tris pH 

7.2-7.4; 4 mg/m1Leupeptin (Sigma); 10 1AM Phosphoramidon (Boehringer 

Mannheim); 401..i.g/m1Bacitracin (Sigma); 5 µg/ml Aprotinin (Sigma); 10 mM 

Pefabloc (Boehringer Mannheim). The cells are homogenized with motor-driven 

	

10 	dounce (Talboy setting 40), using 10 strokes and the homogenate centrifuged at 6,000 

rpm; 4°C, for 15 minutes. 

The pellets are resuspended in 0.2 mls/monolayer membrane prep 

buffer and aliquots are placed in tubes (500-1000 µl/tube) and quick frozen in liquid 

nitrogen and then stored at -80°C. 

	

15 	 Test compounds or unlabelled NDP-a-MSH is added to 100 p.L of 

membrane binding buffer to a final concentration of 1 p.M. The membrane binding 
buffer has the composition: 5-0 mM Tris pH 7.2; 2 mM CaCl2; 1 mM MgC12; 5 mM 

KCI; 0.2% BSA; 4 pg/ml Leupeptin (SIGMA); 10, p.M Phosphoramidon (B9ehringer 

Mannheim); 40 µg/ml Bacitracin (SIGMA); 5 µg/ml Aprotinin (SIGMA); and 10 

	

20 	mM Pefabloc (Boehringer Mannheim). One hundred p.1 of membrane binding buffer 

containing 10-40 lag membrane protein is added, follOwed by 100 µM 125I_NDp_a_ 

MSH to final concentration of 100 pM. The resulting mixture is vortexed briefly and 

incubated for 90-120 min at room temperature while shaking. 

The mixture is filtered with a Packard Microplate 196 filter apparatus 

	

25 	using Packard Unifilter 96-well GF/C filter with 0.1% polyethyleneimine (Sigma). 

The filter is washed (5 times with a total of 10 ml per well) with room temperature of 

filter wash having the composition: 50mM Tris-HCI pH 7.2 and 20 mM NaCI; The 

filter is dried, and the' bottom sealed and 50 IA of Packard Microscint-20 is added to 

each well. The top is sealed and the radioactivity quantitated in a Packard TopcOunt 

	

30 	Microplate Scintillation counter. 

EXAMPLE 2 

Functional assay. 
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Functional cell based assais are developed to discriminate 

melanocortin agonists and antagonists. 

Cells (for example, CHO- or L-cells or other eukaryotic cells) 

expressing a human melanocortin receptor [see e.g. Yang-YK; 011mann-MM; Wilson- 

	

5 	BD; Dickinson-C; Yamada-T; Barsh-GS; Gantz-I; Mol. Endocrinol., 11: 274-80 

(1997)] are dissociated from tissue culture flasks by rinsing with Ca and Mg free 

phosphate buffered saline (14190-136, Life Technologies, Gaithersburg, MD) and 

detached following 5 minutes incubation at 37°C with enzyme free dissociation buffer 

(S-014-B, Specialty Media, Lavellette, NJ). Cells are collected by centrifugation and 

	

10 	resuspended in Earle's Balanced Salt Solution (14015-069, Life Technologies, 
Gaithersburg, MD) with additions of 10 mM HEPES pH 7.5, 5 mM MgC12, 1 mM 

glutamine and 1 mg/ml bovine serum albumin. Cells are counted and diluted to 1 to 5 

x 106/ml. The phosphodiesterase inhibitor 3-isobuty1-1-methylxanthine is added to 

cells to 0.6 mM. 

	

15 	 Test compounds are diluted in dimethylsulfoxide (DMSO) (10-5  to 10- 

10 M) and 0.1 volume of compound solution is added to 0.9 volumes of cell 

suspension; the final DMSO concentration is 1%. After room temperature incubation 

for 45 min., cells are lysed by incubation at 100°C for 5 min. to release accumulated 

cAMP. 

	

20 	 cAMP is measured in an aliquot of the cell lysate with the Amersham 

(Arlington Heights, IL) cAMP detection assay (RPA556). The amount of cAMP 

production which results from an unknown compound is compared to that amount of 

cAMP produced in response to alpha-MSH which is defined as a 100% agonist. The 
EC50 is defined as the compound concentration which results in half maximal 

	

25 	stimulation, when compared to its own maximal level of stimulation. 

Antagonist assay: Antagonist activity is defined as the ability of a 

compound to block cAMP production in response to alpha-MSH. Solution of test 

compounds and suspension of receptor containing cells are prepared and mixed as 
described above; the mixture is incubated for 15 min., and an EC50 dose 

	

30 	(approximately 10 nM alpha-MSH) is added to the cells. The assay is terminated at 

45 min. and cAMP quantitated as above. Percent inhibition is determined by 

comparing the amount of cAMP produced in the presence to that produced in the 

absence of test compound. 

	

35 	 EXAMPLE 3 
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Rat Ex Copula Assay.  

Sexually mature male Caesarian Derived Sprague Dawley (CD) rats 

(over 60 days old) are used with the suspensory ligament surgically removed to 

	

5 	prevent retraction of the penis back into the penile sheath during the ex copula 

evaluations. Animals receive food and water ad lib and are kept on a normal 

light/dark cycle. Studies are conducted during the light cycle. 

a) Conditioning to Supine Restraint for Ex Copula Reflex Tests.  

	

10 	This conditioning takes — 4 days. Day 1, the animals are placed in a darkened 

restrainer and left for 15 - 30 minutes. Day 2, the animals are restrained in a supine 

position in the restrainer for 15 - 30 minutes. Day 3, the animals are restrained in the 

supine position with the penile sheath retracted for 15 - 30 minutes. Day 4, the 

animals are restrained in the supine position with the penile sheath retracted until 

	

15 	penile responses are observed. Some animals require additional days of conditioning 

before they are completely acclimated to the procedures; non-responders are removed 

from further evaluation. After any handling or evaluation, animals are given a treat to 

ensure positive reinforcement. 

b) Ex Copula Reflex Tests. Rats are gently restrained in a supine 

	

20 	position with their anterior torso placed inside a cylinder of adequate size to allow for 

normal head and paw grooming. For a 400-500 gram rat, the diameter of the cylinder • 

is approximately 8 cm. The lower torso and hind limbs are restrained with a non-

adhesive material (vetrap). An additional piece of vetrap with a hole in it, through 

which the glans penis will be passed, is fastened over the animal to maintain the 

	

25 	preputial sheath in a retracted position. Penile responses will be observed, typically 

termed ex copula genital reflex tests. Typically, a series of penile erections will occur 

spontaneously within a few minutes after sheath retraction. The types of normal 

reflexogenic erectile responses include elongation, engorgement, cup and flip. An 

elongation is classified as an extension of the penile body. Engorgement is a dilation 

	

30 	of the glans penis. A cup is defined as an intense erection where the distal margin of 

the glanS penis momentarily flares open to form a cup. A flip is a dorsiflexion of the 

penile body. 

Baseline and or vehicle evaluations are conducted to determine how 

and if an animal will respond. Some animals have a long duration until the first 

	

35 	response while others are non-responders altogether. During this baseline evaluation 
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latency to first respOnse, number and type of responses are recorded. The testing time 

frame is 15 minutes after the first response. 

After a minimum of 1 day between evaluations, these same animals are 

administered the test compound or combination at 20 mg/kg and evaluated for penile 

	

5 	reflexes. All evaluations are videotaped and scored later. Data are collected and 

analyzed using paired 2 tailed t-tests to compare baseline and/or vehicle evaluations to 

drug- or combination- treated evaluations for individual animals. Groups of a 

minimum of 4 animals are utilized to reduce variability. 

Positive reference controls are included in each study to assure the 

	

10 	validity of the study. Animals can be dOsed by a number of routes of administration 

depending on the nature of the study to be performed. The routes of administration 

include intravenous (IV), intraperitoneal (IP), subcutaneous (SC) and intracerebral 

ventricular (ICV). 

	

15 	 EXAMPLE 4 

Models of Female Sexual Dysfunction 

Rodent assays relevant to female sexual receptivity include the 

behavioral model of lordosis and direct observations of copulatory activity. There is 

20 	also a urethrogenital reflex model in anesthetized spinally transected rats for 

measuring orgasm in both male and female rats. These and other established animal 

models of female sexual dysfunction are described in McKenna KE et al, A Model 

For The Study Of Sexual Function In Anesthetized Male And Female Rats, Am. J. 

Physiol. (Regulatory Integrative Comp. Physiol 30): R1276-R1285, 1991; McKenna 

25 	KE et al, Modulation By Peripheral Serotonin Of The Threshold For Sexual Reflexes 

In Female Rats. Pharm. Bioch. Behay., 40:151-156, 1991; and Takahashi LK et al, 

Dual Estradiol Action In The Diencephalon And The Regulation Of Sociosexual 

Behavior In Female Golden Hamsters, Brain Res., 359:194-207, 1985: 

30 	 EXAMPLE 5  

As a specific embodiment of an oral'composition of a combination of 

the present invention, 5 mg of a melanocortin agonist and 10 mg of a type V 

phosphodiesterase (PDE-V) inhibitor are formulated with sufficient finely divided 

lactose to provide a total amount of 580 to 590 mg to fill a size 0 hard gelatin 

35 capsule. 
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EXAMPLE 6  

As another specific embodiment of an oral composition of a 

combination of the present invention, 2.5 mg of a melanocortin agonist and 5 mg of 

	

5 	an alpha-2 receptor antagonist are formulated with sufficient finely divided lactose to 

provide a total amount of 580 to 590 mg to fill a size 0 hard gelatin capsule. 

While the invention has been described and illustrated with reference 

to certain particular embodiments thereof, those skilled in the art will appreciate that 

	

10 	various changes, modifications and substitutions can be made therein without 

departing from the spirit and scope of the invention. For example, effective dosages 

other than the particular dosages as set forth herein above may be applicable as a 

consequence of variations in the responsiveness of the patient being treated for 

erectile dysfunction. Likewise, the specific pharmacological responses observed may 

	

15 	vary according to and depending upon the particular active compound or combination 

selected or whether there are present pharmaceutical carriers, as well as the type of 

formulation and mode of administration employed, and such expected variations or 

differences in the results are contemplated in accordance with the objects and 

practices of the present invention. It is intended, therefore, that the invention be 

	

20 	defined by the scope of the claims which follow and that such claims be interpreted as 

broadly as is reasonable. 
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WHAT IS CLAIMED IS: 

	

1. 	A method for the treatment of erectile dysfunction which 

comprises administering to a human subject in need of such treatment an effective 

	

5 	amount of an agonist of the melanocortin receptor in combination with an effective 

amount of a cyclic-GMP-specific phosphodiesterase inhibitor o) r an alpha-adrenergic 

receptor antagonist. 

The method of Claim 1 wherein said human subject is male. 

10 

	

-3. 	- The method of Claim 1 wherein said human subject is female. 

	

4. 	The method of Claim 1 wherein the agonist of the melanocortin 

receptor is melanotan-Il (MT-II). 

15 

	

5. 	The method of Claim 1 wherein the agonist of the melanocortin 

receptor agonist is selective for the melanocortin-4 receptor (MC-4R) subtype. 

	

6. 	The method of Claim 1 wherein the inhibitor of the cyclic- 

	

20 	GMP-specific phosphodiesterase is an inhibitor of the type V phosphodiesteraSe 

(PDE-V) isozyme. 

	

7. 	The method of Claim 6 wherein the inhibitor of PDE-V is 

selected from the group consisting of: 

	

25 
	

a) 
	

sildenafil citrate, 

b) IC-351, 

c) M-54033, 

d) M-54018, and 

e) . 	E-4010. 

30 

	

8. 	The method of Claim 7 wherein the inhibitor of PDE-V is 

sildenafil citrate. 

• 9. 	The method of Claim 8 wherein the agonist for the 

	

35 	melanocortin receptor is selective for the melanocortin-4 receptor subtype. 
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10. 	The method of Claim 1 wherein the alpha-adrenergic receptor 

antaoonist is selective for the alpha-2 receptor subtype. 

5 	 11. 	The method of Claim 10 wherein the alpha-2 receptor 

antagonist is yohimbine, delquamine, or MK-912. 

	

12. 	The method of Claim 11 wherein the alpha-2 receptor 

antagonist is MK-912. 

10 

13. -The method of Claim 12-wherein the agonist for the 

melanocortin receptor is selective for the melanocortin-4 receptor subtype. 

14. A pharmaceutical composition for the treatment of erectile 

15 	dysfunction which comprises a pharmaceutically acceptable carrier, a therapeutically 

effective amount of an agonist of the melanocortin receptor and a therapeutically 

effective amount of a cyclic-GMP-specific phosphodiesterase inhibitor or an alpha-

adrenergic receptor antagonist. 

20 	 15. 	The pharmaceutical composition of Claim 14 wherein the 

inhibitor of the cyclic-GMP-specific phosphodiesterase is an inhibitor of the type V 

phosphodiesterase (PDE-V) isozyme and the alpha-adrenergic receptor antagonist is 

selective for the alpha-2 receptor subtype. 

25 	 16. 	The pharmaceutical composition of Claim 15 wherein the 

alpha-2 receptor antagonist is MK-912. 

17. 	The pharmaceutical composition of Claim 15 wherein the PDE- 

V inhibitor is selected from the group consisting of: 

30 	 a) 	sildenafil citrate, 

b) IC-351, 

c) M-54018, 

d) M-54033, and 

e) E-4010. 

35 
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18. The pharmaceutical composition of Claim 17 wherein the PDE-

V inhibitor is sildenafil citrate. 

19. The pharmaceutical composition of Claim 14 wherein the 

	

5 	agonist of the melanocortin receptor is selective for the melanocortin-4 receptor (MC- 

4R) subtype. 

20. The use of an agonist of the melanocortin receptor in 

combination with a cyclic-GMP-specific phosphodiesterase inhibitor or an alpha- 

	

10 	adrenergic receptor antagonist for the preparation of a medicament useful to treat 

erectile dysfunction. 

21. The use of Claim 20 wherein the inhibitor of the cyclic-GMP-

specific phosphodiesterase is an inhibitor of the type V phosphodiesterate (PDE-V) 

15 isozyme. 

22. The use of Claim 21 wherein the inhibitor of the type V 

phosphodiesterase isozyme is sildenafil citrate. 

	

20 	 23. 	The use of Claim 20 wherein the alpha-adrenergic receptor 

antagonist is MK-912. 

	

24. 	The use of Claim 20 wherein the agonist of the melanocortin 

receptor is selective for the melanocortin-4 receptor .  (MC-4R) subtype. 

25 
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TREATMENT OF FEMALE AROUSAL DISORDER 

CROSS-REFERENCE TO RELATED APPLICATION 

5 	 This application claims the benefit of 

provisional patent application Serial No. 

60/132,129, filed April 30, 1999. 

FIELD OF THE INVENTION 

The present invention relates to highly 

selective phosphodiesterase (PDE) enzyme inhibitors 

and to their use to treat female arousal disorder 

(FAD), also known as female sexual arousal disorder 

(FSAD). In particular, the present invention re-

lates to potent inhibitors of cyclic guanosine 

3',5'-monophosphate specific phosphodiesterase type 

5 (PDE5) that, when administered as a pharmaceutical 

product, are useful for the treatment of FAD. 

20 

BACKGROUND OF THE INVENTION 

Female sexual dysfunction (FSD) is a high-

ly prevalent condition (R.T. Micheal et al., Sex in 

25 	America, Little Brown, Boston, MA (1994)). However, 

in contrast to the overwhelming interest in treat-

ment of male erectile dysfunction (MED) (Feldman et 

al. 1994, NIH Consensus Development Panel on 

Impotence 1993, Rosen et al. 1997; Sildenafil Study 

30 	Group 1998), relatively little attention has been 

paid to sexual problems in women. There are few 

studies of the physiological process of the female 

sexual response, and there are few effective treat- 

10 

15 
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ments available to women for sexual problems. 

Furthermore, a barrier to research and development 

in this area has been the lack of established diag-

nostic classifications, or of established endpoints, 

5 	for testing new drugs in clinical trials for the 

treatment of FSD. 

FSD has been used as a "catchall" phrase 

to include a variety of sexual disorders in woman 

including sexual desire disorders, sexual arousal 

10 	disorders, orgasmic disorders, sexual pain dis- 

orders, vaginismus, dyspareunia, trauma from sexual 

contact, sexual inhibition, sexual panic disorders, 

childhood sexual abuse, and sexual addiction or 

compulsive behavior. From the multitude of dis- 

15 	orders, The American Psychiatric Association, Diag- 

nostic and Statistical Manual, Mental Disorders, Ed. 

3, Washington, DC, APA (1980) and the International 

Classification of Diseases (World Health Organiza-

tion) have identified four major categories of 

20 	female sexual dysfunction:. (1) sexual desire dis- 

orders, (2) sexual arousal disorders, (3) orgasmic 

disorders, and (4) sexual pain disorders. Each of 

these categories can be further sub-typed as 

follows: lifelong versus acquired type; generalized 

25 	versus situational type; etiologic classification 

(e.g., organic, psychogenic, mixed, unknown). 

Sexual desire disorders are defined by the 

following two diagnoses. Hypoactive Sexual Desire 

Disorder (HSDD) is the persistent or recurrent de- 

30 	ficiency (or absence) of sexual fantasies/thoughts 

and/or desire for, or receptivity to, sexual 

activity, which causes personal distress. Sexual 

Aversion Disorder is the persistent or recurrent 

JSDOCID: <WO 00661 1 4A 1_I_> 0207



WO 00/66114 
	 PCT/US00/11128 

- 3 - 

phobic aversion to,-and avoidance of, sexual contact 

with a sexual partner, which causes personal dis-

tress. 

Sexual arousal disorders are defined as a 

	

5 	recurrent inability to attain, or maintain until 

completion of sexual activity, an adeqUate lubrica-

tion/swelling response of sexual excitement. The 

arousal response consists of vasocongestion in the 

pelvis, vaginal lubrication, and expansion and 

	

10 	swelling of external genitalia. The disturbance 

must cause marked distress or interpersonal diffi-

culty. 

Orgasmic disorders are defined as the 

persistent or recurrent difficulty, delay in, or 

	

15 	absence of, attaining orgasm following sufficient 

sexual stimulation and arousal, which causes 

personal distress. 

Sexual pain disorders are defined by the 

following three diagnoses. Dyspareunia is a re- 

	

20 	current or persistent genital pain associated with 

sexual intercourse. Vaginismus is a recurrent or 

persistent involuntary spasm of the musculature of 

the outer third of the vagina that interferes with 

vaginal penetration, which causes personal distress. 

	

25 	Noncoital Sexual Pain Disorder is a recurrent or 

persistent genital pain induced by noncoital sexual 

stimulation. 

Unfortunately, use of the term "female 

sexual dysfunction" as a catchall phrase to broadly 

	

30 	encompass all disorders fails to distinguish the 

significant clinical and physiological differences 

between these disorders, and offers little guidance 

to the attending physician with respect to how to 

XDOCIacW0_0066114111_1_,. 0208
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properly diagnose and prescribe pharmacological 

treatment. Because pharmacological treatment is not 

uniformly effective against all varieties of female 

sexual dysfunction, there remains a need in the art 

	

5 	to identify which pharmacological therapy is useful 

to treat which sexual disorder. 

Place et al. U.S. Patent No. 5,877,216 

discloses a method of treating sexual dysfunction in 

a female individual by administering a pharma- 

	

10 	ceutical formulation containing a selected vaso- 

dilating agent to the vagina and/or vulvar area of 

the individual undergoing treatment. The applica-

tion is directed to prostaglandins, but additional 

vasodilation agents that are useful in conjunction 

	

15 	with the invention are disclosed and include, inter 

alia, phosphodiesterase inhibitors. Phosphodiester-

ase inhibitors are not further defined. Neither 

PDE5 inhibitors or their use to treat female arousal 

disorder are disclosed. 

	

20 
	

EP 0 702 555 describes the method of 

treating male erectile dysfunction with a PDE in-

hibitor and particularly a PDE5 inhibitor. The 

patent application further suggests that a PDE in-

hibitor may be used for female sexual dysfunction, 

	

25 	particularly orgasmic dysfunction related to 

clitoral disturbances. 	Neither PDE inhibitor, PDE5 

inhibitor, nor female sexual dysfunction are defined 

further except by reference to compounds specifi-

cally disclosed and referenced to orgasmic dysfunc- 

	

30 	tion. 

Sildenafil citrate (sildenafil, sold under 

the trademark VIAGRA ), is a known PDE5 inhibitor, 

and has been shown to facilitate erectile function 

SDOCI 0: <WO 00661 1 4A 1_I_> 0209
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in men suffering from MED. In particular, silden-

afil amplifies the effect of central and peripheral 

physiologic signals resulting in cyclic guanosine 

monophosphate (cGMP) mediation of corpus cavernosum 

5 	smooth muscle relaxation, leading in turn to vaso- 

dilation and blood pooling which produCes an erec-

tion. While there are obvious external anatomical 

differences between male and female external geni-

talia, there also is a recognized tissue homology. 

10 	In addition, there is accumulating evidence of anal- 

ogous physiological responses (for example, relaxa-

tion of clitoral corpus cavernosum and genital 

vasodilation, K. Park et al., Biochem. Biophys. Res. 

Commun., 249(3):612-617 (1998)), in female sexual 

15 	tissue. However, the clinical significance of a 

response in female sexual tissue, and what, if any, 

disorder this response correlates to has not been 

disclosed. 

While sildenafil is approved for use in 

20 	males, several publications have referenced clinical 

studies in women. M. Fava et al., in Psychother. 

Psychosom., 67(6): 328-31 (1998), studied the 

effects of sildenafil on antidepressant-induced 

sexual dysfunction in 14 depressed patients (9 men 

25 	and 5 women). Antidepressant-induced sexual dys- 

function is generally characterized by a lack of 

desire (sexual desire disorder) and delayed orgasm 

and anorgasmia (orgasmic disorder), but also may 

include arousal difficulties, H.G. Nurnberg et al., 

30 	J. Clin. Psychiatry, 60(1), 33-35 (1999). The study 

reports a statistically significant improvement in 

all domains of sexual functioning with a 69% rate of 

patients reporting improvement. However, the study 
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fails to indicate the response by gender (9 out of 

14 patients were men). ,In addition, the study was 

not placebo controlled, and fails to correct the 

data for a placebo effect. The authors could not 

5 	"rule out the possibility that clinical improvements 

in sexual functioning in our patients may be the 

result of nonspecific placebo-like effects." These 

shortcomings in the study leave a person skilled in 

the art unable to draw conclusions with respect to 

10 	the efficacy of using sildenafil in treating sexual 

desire disorder and anorgasmia, and the study offers 

no motivation to study its usefulness to treat 

female arousal disorder. 

Kaplan et al., in Urology 53 (3) :481-6 

15 	(1999), studied the safety and efficacy of sildena- 

fil in postmenopausal woman with self-described 

sexual dysfunction. The form of sexual dysfunction 

being' treated was not further defined or character-

ized. Sildenafil was studied in thirty-three post- 

20 	menopausal women with sexual dysfunction. The study 

used the Female Sexual Function Index, which con-

tains one question on vaginal dryness, with other 

questions focused on sexual desire, pain, satis-

faction, and clitoral sensation. The study was not 

25 	directed to arousal disorder. Six patients reported 

significant improvement in therapeutic response. 

Improvement in lubrication and clitoral sensation 

improved by 0.54 (23.2%) and 0.67 (31.3%), respec-

tively. Clitoral discomfort and "hypersensitivity" 

30 	occurred in 7 woman (3 of whom withdrew from the 

study). While the authors concluded that sildenafil 

is well tolerated in postmenopausal women, they also 
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concluded that sildenafil did not significantly 

improve overall sexual function. 

Finally, sildenafil was studied for the 

treatment of iatrogenic serotonergic antidepressant 

	

5 	medication-induced sexual dysfunction in four 

patients (two men, two woman) by H.G. Nurnberg et 

al. in J. Clin. Psychiatry, 60(1):33-5 (1999). The 

antidepressant medication-induced dysfunction is 

reported as erectile dysfunction and anorgasmia 

	

10 	(orgasmic dysfunction). Female arousal disorder is 

not disclosed. The study reports that all four 

patients responded positively, however, the authors 

reserve drawing conclusions on the usefulness of 

sildenafil in treating antidepressant induced sexual 

	

15 	dysfunction pending randomized placebo-controlled 

studies. 

Thus, the limited studies of sildenafil to 

treat female sexual dysfunction have focused pri-

marily on antidepressant induced sexual dysfunction 

	

20 	(primarily indicative of orgasmic dysfunction and 

sexual desire dysfunction) and have lead to incon-

clusive results. 

It has been discovered that the compounds 

of structural formula (I) are highly effective in 

	

25 	treating female arousal disorders. Accordingly, the 

present invention provides methods of treating 

female arousal disorder, which comprise administer-

ing a compound of formula (I) to a patient in need 

thereof. Such methods are novel and unsuggested by 

	

30 	the prior art. 
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SUMMARY OF' THE INVENTION 

The present invention provides a method of 

treating female arousal disorder (FAD) in a female 

	

5 	patient, which comprises orally administering to 

said patient a pharmaceutically effective amount of 

an agent that inhibits cyclic guanosine 3'S'-mono-

phosphate specific phosphodiesterase type 5. 

The invention further provides a method of 

	

10 	treating a female patient suffering from female 

arousal disorder comprising inhibiting cyclic 

guanosine 3'5'-monophosphate specific phosphodi-

esterase type 5 a sufficient amount to enhance 

genital and vaginal blood flow in said patient. 

	

15 	 The invention also provides for the use of 

a PDE5 inhibitor to treat female arousal disorder. 

DETAILED DESCRIPTION OF THE INVENTION 

20 	 For the purposes of the present invention, 

as disclosed and claimed herein, the following terms 

are defined as follows: 

The phrase "female arousal disorder" (FAD) 

as used herein refers to a condition characterized 

25 	by an inability or delay in becoming aroused, or a 

failure to maintain an aroused state. Symptoms of 

the condition include a lack of genital or somatic 

responses such as throbbing, tingling, lubrication, 

and the subjective feelings of excitement and 

30 	arousal. It is a subtype of female sexual dysfunc- 

tion, and is largely independent of desire and 

orgasm. Patients likely to respond to therapy have 

experienced successful sexual experiences and have 
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acquired the disorder through any number of organic 

factors, psychogenic factors, or other unknown 

reasons. 

The term "IC50" is the measure of potency 

	

5 	of a ,compound to inhibit an enzyme, e.g., the PDE5 

enzyme (PDE5). The IC50  value is the concentration 

of a compound that results in 5096 enzyme inhibition, 

in a single dose response experiment. Determining 

the IC50  value for a compound is readily carried out 

	

10 	by known in vitro methodology generally described in 

Y. Cheng et al., Biochem Pharmacology 22:3099-108 

(1973). 

The term "inhibiting" or "inhibits" refers 

to blocking the enzymatic activity of cyclic guano- 

	

15 	sine 3'5'-monophosphate specific phosphodiesterase 

type 5 to a sufficient degree to enhance genital and 

vaginal blood flow and produce a clinically signif-

icant response. 

The phrase "orally administering" refers 

	

20 	to the administration of a PDE5 inhibitor by any 

number of recognized oral dosage forms, including 

liquid dosage forms, tablets, capsules, gel-caps, 

and the like. 

The term "PDE5 inhibitor" means an agent 

	

25 	that inhibits cyclic guanosine 3'5'-monophosphate 

specific phosphodiesterase type 5 (PDE5) enzyme and 

has an IC50  value against PDE5 of 10 nM or less. 

The term "a pharmaceutically effective 

amount" represents an amount of a compound that is 

	

30 	capable of inhibiting PDE5 in females and causes in 

clinically significant response. The clinical re-

sponse includes an improvement in the condition 

treated or in the prevention of the condition. The 
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particular dose of the compound administered accord-

ing to this invention will, of course, be determined 

by the particular circumstances surrounding the 

case, including the compound administered, the 

	

5 	particular condition being treated and similar con- 

siderations. 

The term "agent" refers to a chemical 

suitable for pharmaceutical use. 

As noted above, the present invention 

	

10 	 the use of a compound of formula (I) that provides 

cyclic guanosine 3'5'-monophosphate spe- inhibits 

cific phosphodiesterase type 5 for treating female 

arousal disorder (FAD). The method comprises orally 

administering a pharmaceutical formulation compris- 

	

15 	ing a PDE5 inhibitor to the female patient. 

The compounds of structural formula (I), 

and their methods of manufacture, are disclosed in 

Daugan U.S. Patent No. 5,859,006 and Daugan et al. 

U.S. Patent No. 5,981,527, each incorporated herein 

	

20 	by reference. 

compound 
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10 

( I ) 

and salts and solvates (e.g., hydrates) thereof, 

wherein R3  is hydrogen or methyl. 

15 

	

	 The compounds of structural formula (I) 

include: 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-

methylenedioxyphenyl)pyrazino[21 ,1':6,1]pyrido[3,4-

b]indole-1,4-dione; 

20 	(35,6R,12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethyl- 

6-(3,4-methylenedioxyphenyl)pyrazino[2',1':6,1]-

pyrido[3,4-b]indole-1,4-dione; 

physiologically acceptable solvates thereof, and 

mixtures thereof. 

25 

	

	 Compounds of structural formula (I), and 

their preparation, are disclosed in U.S. Patent No. 

5,859,006, incorporated herein by reference, and are 

particularly advantageous due to their selectivity 

for PDE5. 

30 

	

	 The methods of the present invention can 

be carried out by incorporating a compound of 

formula (I) into a suitable formulation and admin-

istering a pharmaceutically acceptable amount of the 
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PDE5 inhibitor to a-patient in need thereof. Any 

pharmaceutically acceptable excipients for oral use 

are suitable for preparation of such formulations. 

Suitable pharmaceutical formulations include those 

5 	described in WO 96/38131. Preferably, the formu- 

lations comprise generally recognized as safe pharm-

aceutical excipients such as lactose, microcrystal-

line cellulose, starch, calcium carbonate, magnesium 

stearate, stearic acid, talc, and colloidal silicon 

10 	dioxide. 

The formulations are prepared by standard 

pharmaceutical manufacturing techniques as described 

in Remington's Pharmaceutical Sciences, 18th Ed., 

Mack Publishing Co., Easton, PA (1990). Such 

15 	techniques include, for example, wet granulation 

followed by drying, milling, and compression into 

tablets with or without film coating; dry granula-

tion followed by milling and compression into 

tablets, with or without film coating; dry blending 

20 	followed by compression into tablets, with or with 

film coating; molded tablets; wet granulation, 

dried, and filled into gelatin capsules; dry blend 

filled into gelatin capsules; or suspension and 

solution filled into gelatin capsules. Generally, 

25 	the solid dosage forms have identifying marks which 

are debossed or imprinted on the surface. 

The PDE5 inhibitor is administered orally 

in an amount that is capable of inhibiting PDE5 in 

females and causing a clinically significant re- 

30 	sponse. The clinical response includes an improve- 

ment in the condition treated or in the prevention 

of the condition. The particular dose of the com-

pound administered according to this invention, of 
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course, is determined by the particular circum-

stances surrounding the case, including the compound 

administered, the severity of the condition being 

treated, and similar considerations. Preferably, 

	

5 	the dose is 1 to 400 mg, and more preferably a 1 to 

20 mg dose, as needed, up to the total Close for the 

day. Preferably, the dose administered is 5 to 20 

mg/day, and most preferably a 10 mg dose is admin-

istered once per day, as needed. 

	

10 	 The following preparations and examples 

are presented to further illustrate the method of 

the claimed invention. The scope of the present 

invention is not to be construed as merely consist-

ing of the following preparation and examples. 

15 

Preparation 1  

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-

methy1-6-(3,4-methylenedioxyphenyl)pyrazino- 

20 	[2',1':6,1]pyrido[3,4-b]indole-1,4-dione was 

prepared as described in U.S. Patent No. 5,859,006, 

and formulated into tablets using wet granulation. 

Povidone was dissolved in water to make a 10% solu-

tion. The active compound, microcrystalline cellu- 

25 	lose, croscarmellose sodium, and sodium lauryl sul- 

fate were added to a high shear mixer, and mixed for 

2 minutes. The powders were wet granulated with the 

povidone solution and extra water as required to 

complete the granulation. The resultant mixture was 

30 	dried in a fluid bed drier with inlet air at 70°C + 

5°C until the loss on drying was below 2.5%. The 

granules were passed through a Comil with a suitable 

screen (or a sieve) and added to a suitable mixer. 
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The extragranular croscarmellose sodium and sodium 

lauryl sulfate, and the Colloidal anhydrous silica 

were passed through a suitable sieve (e.g., 500 

micron), added to the mixer and blended 5 minutes. 

	

5 	Magnesium stearate was added and blended for 2 

minutes. The blend was compressed to a target 

compression/weight of 250 mg using 9 mm round normal 

concave tooling. 

The core tablets were coated with an 

	

10 	aqueous suspension of Opadry OY-S-7322 using an 

Accelacota (or similar coating pan) using inlet air 

at 50°C to 70°C until the tablet weight was in-

creased by approximately 8 mg. 

Component 
Formulations 
(mg per tablet) 

Agent 	(PDE5 inhibitor) 1 5 

Hydroxypropyl methylcellulose 
phthalate 

1 5 

Microcrystalline cellulose 221.87 213.87 

Croscarmellose sodium 5.00 5.00 

Sodium lauryl sulfate 2.50 2.50 

Povidone K30 9.38 9.38 

Purified water, USP (water 
for irrigation) 

q.s. q.s. 

Croscarmellose sodium 5.00 5.00 

Sodium lauryl sulfate 2.50 2.50 

Colloidal anhydrous silica 0.50 0.05 

Magnesium stearate 1.25 1.25 

Total core subtotal 	(film 
coat Opadry OY-S-7322) 

250.00 250.00 

35 	Opadry OY-S-7322 contains methylhydroxypropylcell- 

ulose Ph.Eur., titanium dioxide Ph.Eur, Triacetin 

15 

20 

25 

30 
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USP. Opadry increases the weight of each tablet to 

about 258 mg. The amount of film coat applied per 

tablet can be less than that stated depending on the 

process efficiency. 

5 	 The tablets are filled into blister packs 

and accompanied by package insert describing the 

safety and efficacy of the compound. 

Preparation 2  

The following batch formula is used in 

preparing the finished dosage form. 

Ingregient Quantity (mg) 

Granulation 

Agent (PDE5 inhibitor) 10.00 

Lactose monohydrate 153.80 

Lactose monohydrate (Spray Dried) 25.00 

Hydroxypropylcellulose 4.00 

Croscarmellose sodium 9.00 

Hydroxypropylcellulose 1.75 

Sodium lauryl sulfate 0.70 

Outside Powders 

Microcrystalline cellulose 37.50 

Croscarmellose sodium 7.00 

Magnesium stearate 1.25 

Total 250 mg 

Film Coat 	(approximately) 11.25 mg 

Purified Water, USP is used in the manufacture of 

these tablets. Water is removed during processing 

and minimal levels remain in the finished product. 

10 

15 

20 

25 

30 
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Tablets are manufactured,using a wet granulation 

process. A step-by-step description of the process 

follows: 

The drug and excipients to be granulated 

	

5 	are security sieved. The active agent is dry 

blended with lactose monohydrate (spray dried), 

hydroxypropyl cellulose, croscarmellulose sodium, 

and lactose monohydrate. The resulting powder blend 

is granulated with an aqueous solution of hydroxy- 

	

10 	propyl cellulose and sodium lauryl sulfate using a 

Powerex high shear granulator. Additional water may 

be added to reach the desired endpoint. A mill may 

be used to delump the wet granulation and facilitate 

drying. The wet granulation is dried using either a 

	

15 	fluid bed dryer or drying oven. Once the material 

is dried, it may be sized to eliminate any large 

agglomerates. Microcrystalline cellulose, cros-

carmellose sodium, and magnesium stearate are 

security sieved and added to the dry sized granules. 

	

20 	These excipients and the dry granulation are mixed 

until uniform using a tumble bin, ribbon mixer, or 

other suitable mixing equipment. The mixing process 

may be separated into two phases; the microcrystal-

line cellulose, croscarmellose sodium and the dried 

	

25 	granulation are added to the mixer and blended 

during the first phase, followed by the addition of 

the magnesium stearate to this granulation and a 

second mixing phase. 

The mixed granulation is then compressed 

	

30 	into tablets using a rotary compression machine. 

The core tablets are film coated with an aqueous 

suspension of the appropriate color mixture in a 

coating pan (e.g., Accela Cota). The coated tablets 
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may be lightly dusted with talc to improve tablet 

handling characteristics. 

Example 1  

	

5 	 FAD clinical studies 

The use of an agent that inhibits PDE5 for 

the treatment of female arousal disorder is demon-

strated in a clinical study assessing the physiolog- 

	

10 	ical effect of the agent in enhancing genital blood 

flow in the presence of sexual stimulation and 

measuring clinical endpoints for assessing improve-

ment in arousal. This study is a double-blinded 

placebo controlled crossover study in normal, 

	

15 	healthy woman. Patients are administer study drug 

(at doses from 1 to 20 mg) or placebo. After admin-

istration, the patients are exposed to a variety of 

stimuli including visual, tactile, or olfactory 

stimuli. Endpoints assessed include altered vaginal 

	

20 	blood flow as measured using a vaginal photo- 

plethysmography amplitude (VPA). Subjective end-

points of genital response (throbbing, tingling, and 

arousal) are measured. 

	

25 	 Example 2  

FAD clinical studies 

The use of an agent that inhibits PDE5 for 

the treatment of female arousal disorder is demon- 

30 	strated in a clinical study assessing the physiolog- 

ical effect of the agent in enhancing genital blood 

flow in the presence of sexual stimulation and 

measuring clinical endpoints for assessing improve- 
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ment in arousal. The study is conducted in women 

suffering from mild to moderate acquired female 

arousal disorder. The study is a double-blinded, 

placebo controlled study in 200 woman. In the 

5 	study, subjects receive either drug or placebo at a 

doses of 5 mg, 10 mg, or 20 mg (daily or on demand 

as needed) for up to three months. Endpoints of the 

study are measured using a validated questionnaire 

(Female Sexual Functioning Index) which assesses 

10 	five domains, with one domain specifically focused 

on arousal. This questionnaire is given at baseline 

and at each monthly visit. In addition, sexual 

experience is evaluated using an event diary focus-

ing on arousal and sexual satisfaction. 

15 

	

	 The present invention is based on the 

discovery that successful therapy is achieved 

through (1) proper diagnosis of patients suffering 

from female arousal disorder, which is a distinct 

subset of patients suffering from female sexual 

20 	dysfunction; and (2) the use of a PDE5 inhibitor 

having a potency (i.e., an ICso  versus PDE5) of 10 nM 

or less. 	Patients who suffer from female arousal 

disorder and respond to the methods described herein 

are those who have acquired an inability or delay in 

25 	becoming aroused, or a failure to maintain an 

aroused state. Symptoms of the condition includes a 

lack of somatic responses such as throbbing, 

tingling, lubrication and the subjective feelings of 

excitement or arousal. Woman who suffer from female 

30 	arousal disorder have experienced successful sexual 

experiences and have acquired the disorder through 

any number of organic factors, psychogenic factors 

or other unknown reasons. Significantly, Applicants 
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have found 'that the-desire is not a requisite for 

the treatment of arousal. Whether desire is present 

or not does not influence the diagnosis and treat-

ment of female arousal disorder. However, success- 

	

5 	ful treatment of FAD leads to better sexual experi- 

ences, which in turn can lead to improVement in 

desire and orgasm. 

The principles, preferred embodiments, and 

modes of operation of the present invention have 

	

10 	been described in the foregoing specification. The 

invention that is protected herein, however, should 

not be construed as limited to the particular forms 

disclosed, because they are to be regarded as illus-

trative rather than restrictive. 
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WHAT IS CLAIMED IS: - 

1. A method of treating female arousal 

disorder in a female patient comprising orally 

administering to said patient a pharmaceutically 

effective amount of a compound having the structural 

formula 

and salts and solvates thereof, 

wherein R3  is hydrogen or methyl. 

2. The method of claim 1 wherein the 

female arousal disorder is acquired female arousal 

disorder. 
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3 	The method of claim 1 wherein the 

compound is selected from the group consisting of 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-

methylenedioxyphenyl)pyrazino[2',1 1 :6,1]pYrido[3,4-

b]indole-1,4-dione; 

(3S,6R,12aR)-2,3,6,7,12,12a-hexahydro-2:3-dimethyl-

6-(3,4-methylenedioxyphenyl)pyrazino[2',1':6,11 -  

pyrido[3,4-b]indole-1,4-dione; 

physiologically acceptable salts and solvates there-

of; and mixtures thereof. 

4. 	The method of claim 1 wherein the 

compound has the structure 

0 

CH3 

5. 	Use of an inhibitor of cyclic guano- 

sine 3'5'-monophosphate specific phosphodiesterase 

type 5 in the preparation of a medicament for the 

treatment of female arousal dysfunction. 
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DAILY TREATMENT FOR ERECTILE DYSFUNCTION 
USING A PDE5 INHIBITOR 

	

5 	 CROSS REFERENCE TO RELATED APPLICATIONS  

This application is a continuation-in-part 

of U.S. application Serial No. 09/558,911, filed 

April 26, 2000, which claims the benefit of provi- 

	

10 	sional patent application Serial No. 60/132,036, 

filed April 30, 1999. 

FIELD OF THE INVENTION 

15 	 The present invention relates to phospho- 

diesterase (PDE) enzyme inhibitors and to their use 

in pharmaceutical articles of manufacture. In 

particular, the present invention relates to potent 

inhibitors of cyclic guanosine 3',5'-monophosphate 

20 	specific phosphodiesterase type 5 (PDE5) that when 

incorporated into a pharmaceutical product are 

useful for the treatment of sexual dysfunction. 

BACKGROUND OF THE INVENTION 

25 

The biochemical, physiologic;.1, and clini-

cal effects of cyclic guanosine 3',5'-monophosphate 

specific phosphodiesterase (cGMP-specific PDE) 

inhibitors suggest their utility in a variety of 

30 	disease states in which modulation of smooth muscle, 

renal, hemostatic, inflammatory, and/or endocrine 

function is desired. Type 5 cGMP-specific phospho-

diesterase (PDE5) is the major cGMP hydrolyzing 

enzyme in vascular smooth muscle, and its expression 
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in penile corpus cavernosum has been reported (Taher 

et al., J. Urol., 149:285A (1993)). Thus, PDE5 is 

an attractive target in the treatment of sexual dys-

function (Murray, DN&P 6(3):150-56 (1993)). 

	

5 	 A pharmaceutical product that provides a 

PDE5 inhibitor is currently available, and is 

marketed under the trademark VIAGRA°. The active 

ingredient in VIAGRA® is sildenaf il. The product is 

sold as an article of manufacture including 25, 50, 

	

10 	and 100 mg tablets of sildenafil and a package 

insert. The package insert provides that sildenafil 

is a more potent inhibitor of PDE5 than other known 

phosphodiesterases (greater than 80 fold for PDE1 

inhibition, greater than 1,000 fold for PDE2, PDE3, 

	

15 	and PDE4 inhibition). The IC50  for sildenafil 

against PDE5 has been reported as 3 nM (Drugs of the 

Future, 22(2), pp. 128-143 (1997)), and as 3.9 nM 

(Boolell et al., Int. J. of Impotence Res., 8 p. 47-

52 (1996)). Sildenafil is described as having a 

	

20 	4,000-fold selectivity for. PDE5 versus PDE3, and 

only a 10-fold selectivity for PDE5 versus PDE6. 

Its relative lack of selectivity for PDE6 is 

theorized to be the basis for abnormalities related 

to color vision. 

	

25 	 While sildenafil has obtained significant 

commercial success, problems in the treatment of 

erectile dysfunction (ED) still exist. First, ED 

therapy using sildenafil is based on an on-demand or 

PRN therapy. "On demand" dosing is defined as an 

	

30 	acute administration of a drug for treating erectile 

dysfunction prior to expected sexual activity. The 

user therefore must plan ahead, and, as presently 

labeled, ingest a relatively large oral dose (i.e., 
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at least 25 mg) of sildenafil at least one hour 

prior to engaging in sexual activity. The onset of 

beneficial effects may be delayed when sildenafil is 

administered with a meal. 

	

5 	 Second; the relatively large on,-demand 

dose of sildenafil results in significant adverse 

side effects, including facial flushing (10% 

incidence rate). Thus, even with the availability 

of sildenafil, there remains a need to identify 

	

10 	improved pharmaceutical products that are useful and 

more convenient in treating sexual dysfunction. 

The present invention provides an article 

of manufacture for human pharmaceutical use, com-

prising .a package insert, a container, and an oral 

	

15 	dosage form comprising a PDE5 inhibitor at unit 

dosages between about 1 and about 10 mg/dosage form. 

The package insert provides a dosing regimen 

characterized by a chronic administration of the 

PDE5 inhibitor._ The beneficial effects of a chronic 

	

20 	dosing regimen were observed in clinical studies and 

through the discovery that the administration of a 

PDE5 inhibitor improves or conditions the vascula-

.ture such .that the corpus cavernosum smooth muscle 

tissue responds to therapy at doses below that 

	

25 	required to yield the same response with on-demand 

or acute therapy. The benefits of a low, chronic 

administration of a PDE5 inhibitor include improved 

vascular response to cGMP-stimulated relaxation in 

the corpus cavernosum smooth muscle tissue, lower 

	

30 	toxicity attributed to a lower dose of PDE5 

inhibitor, and a return to normalcy, i.e., the 

patient is not required to plan sexual activity 

around administration of the PDE5 inhibitor. The 
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dosing regimen of the present invention allows a 

spontaneity of sexual activity desired by the 

patient. 

	

5 	 SUMMARY OF THE INVENTION 

The present invention provides an article 

of manufacture for human pharmaceutical use, com-

prising a package insert, a container, and an oral 

	

10 	dosage form comprising about 1 to about 10 mg of a 

PDE5 inhibitor per dosage form for chronic, and 

preferably daily, dosing. 

The present invention further provides a 

method of treating male erectile dysfunction com- 

	

15 	prising administering to a patient in need thereof 

an oral dosage form containing about 1 to about 10 

mg of a PDE5 inhibitor, chronically, up to a total 

dose of 10 mg/day. 

The present invention further provides a 

	

20 	method of improving the relaxant response in corpus 

cavernosum smooth muscle tissue, which comprises 

chronically administering a dose of 1 mg/day to 10 

mg/day of a PDE5 inhibitor. 

The present invention provides an article 

	

25 	of manufacture for human pharmaceutical use, com- 

prising a package insert, a container, and an oral 

dosage form comprising about 1 to about 10 mg of a 

selective PDE5 inhibitor, said package insert pro-

viding for a chronic administration of the PDE5 

	

30 	inhibitor to treat a patient suffering from erectile 

dysfunction. 

The present invention provides an article 

of manufacture for human pharmadeutical use, 
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comprising a package insert, a container, and an 

oral dosage form of a selective PDE5 inhibitor; said 

package insert providing for a chronic administra-

tion of the PDE5 inhibitor to treat a patient 

	

5 	suffering from erectile dysfunction. 

The present invention further provides an 

article of manufacture for human pharmaceutical use 

comprising: 

(a) an oral dosage form comprising about 

	

10 	1 to about 10 mg of a PDE5 inhibitor having an ICso  

less than 10 nM, and a sufficient bioavailability to 

be effective in about 1 to about 10 mg unit oral 

dosages; 

(b) a package insert providing that.the 

	

15 	PDES inhibitor is useful to treat sexual dysfunction 

in a patient in need thereof, and has a chronic 

dosing regimen of about 1 to about 10 mg/day, where-

in the chronic dosing regimen improves vascular 

conditioning; and 

	

20 	 (c) a container. 

The present invention further provides an 

article of manufacture for human pharmaceutical use 

comprising: 

(a) an oral dosage form comprising about 

	

25 	1 to about 10 mg of a PDE5 inhibitor having 

(i) an ICso  less than 10 nM, and 

(ii) a sufficient bioavailability to 

be effective in about 1 to about 10 mg unit oral 

dosages; 

	

30 	 (b) a package insert providing that the 

PDE5 inhibitor is useful to treat sexual dysfunction 

in a patient in need thereof, and has a chronic dos-

ing regimen of about 1 to about 10 mg/day, wherein 

SDOC ID: <WO 0180860A2_1_, 0234



WO 01/80860 	 PCT/US01/1 2512 

- 6 - 

the chronic dosing regimen improves vascular 

conditioning; and 

(c) a container. 

5 	 •DETAILED DESCRIPTION 

For purposes of the present invention as 

disclosed and described herein, the following terms 

and abbreviations are defined as follows. 

10 • 

	

	 The term "container" means any receptacle 

and closure therefor suitable for storing, shipping, 

dispensing, and/or handling a pharmaceutical prod-

uct. 

The term "IC„," is the measure of potency 

15 	of a compound to inhibit a particular PDE enzyme 

(e.g., PDElc, PDE5, or PDE6). The ICso  is the con-

centration of a compound that results in 50% enzyme 

inhibition in a single dose-response experiment. 

Determining the IC50  value for a compound is readily 

20 	carried out by a known in vitro methodology gener- 

ally described in Y. Cheng et- al., Biochem. Pharma-

col., 22, pp. 3099-3108 (1973). 

The term "package insert" means informa-

tion accompanying the product that provides a de- 

25 	scription of how to administer the product, along 

with the safety and efficacy data required to allow 

the physician, pharmacist, and patient to make an 

informed decision regarding use of the product. The 

package insert generally is regarded as the "label" 

30 	for a pharmaceutical product. 

The term "oral dosage form" is used in a 

general sense to reference pharmaceutical products 

administered orally. Oral dosage forms are recog- 
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nized by those skilled in the art. to include such 

forms as liquid formulations, tablets, capsules, and 

gelcaps. 

The terms "day" and "daily" refer to the 

	

5 	administration of the product one or more times, 

generally one to three times, still more preferably 

one time, per about 24-hour period. "About 24-hour 

period" refers to a time span of about 20 to about 

28 hours. 

	

10 	 The term "chronic or chronically" refers 

to the regular administration of the product.in 

intervals unrelated to the onset of sexual activity. 

.To receive the full benefit of the present inven-

tion, chronic administration generally refers to 

15 

20 

regular administration for an 

preferably daily for three or 

more preferably daily as long 

.from erectile dysfunction (in 

therapy). The term "chronic" 

encompasses other regimens in 

dosing. For example, chronic 

encompasses administration of  

extended period, 

more days, and, still 

as the patient suffers 

the absence of 

administration 

addition to daily 

administration 

a sustained release 

formulation that provides sufficient PDE5 inhibitor 

on a regular basis and unrelated to the onset of 

25 	sexual activity. Contrary to acute or on-demand 

administration, chronic administration does not link 

the administration of the PDE5 inhibitor to the 

onset of sexual activity (e.g., one hour prior to 

intercourse). 

30 

	

	 The term "PDE5 inhibitor" refers to com- 

pounds hav ing an IC50  value for inhibition of PDE5 of 

less than 10 nM. Preferred PDE5 inhibitors are 

selective for PDE5 inhibition, such as those having: 
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(1) an IC50  value for the inhibition of 

PDE5 at least 100 times less than the IC„, value for 

the inhibition of PDE6; 

(2) an IC50  value for the inhibition of 

	

5 	PDE5 at'least 1,000 times less than the IC50  value  

for the inhibition of PDElc; and 

(3) an IC50  value for the inhibition of 

PDE5 less than 10 nM. 

PDE5 inhibitors vary significantly in chemical 

	

:10 	structure, and their use in the present invention is 

not depenclent on chemical structure, but rather on 

the potency parameters disclosed herein. 

The term "vision abnormalities" means 

abnormal vision characterized by blue-green vision 

	

15 	believed to be caused by PDE6 inhibition. 

The term "free drug" means solid particles 

of drug not intimately embedded in a polymeric co-

precipitate. 

As previously stated, the present inven- 

	

20 	tion is directed to an article. of manufacture for 

• human pharmaceutical use, comprising a package 

insert, a container, and a dosage form comprising 

about 1 to about 10 mg of a PDE5 inhibitor per unit 

dosage form. A PDE5 inhibitor useful in the present 

25. 	invention is a PDE5 inhibitor having an IC50  value 

for PDE5 inhibition of -less than 10 nM, and is 

sufficiently bioavailable to be effective in about 1 

to about 10 mg unit dosages. 

Preferred PDE5 inhibitors selectively 

	

30 	inhibit PDE5 versus PDE6 and PDElc. Selectivity is 

quantified by the differential in IC50. The differ-

ential is expressed as a PDE6/PDE5 ratio of IC50 

values, i.e., the ratio of the IC50  value versus PDE6 
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to the ICso  value versus PDE5 (PDE6/PDE5) is greater 

than 100, more preferably greater than 300, and most 

preferably greater than 500. 

Similarly, the ratio of ICso  value versus 

	

5 	PDElc to ICso  value versus PDE5 (PDE1c/PDE5) is 

greater than 1000. Preferred PDE5 inhibitors have a 

greater than 3,000 fold differential between the 

inhibition.of PDE5 and PDElc, more preferably 

greater than a 5,000 fold differential between .ICso  

	

10 	value versus PDE5 and PDE1c. The potency of the 

inhibitor, as represented by the ICso  value versus 

PDE5, is less than 10 nM, preferably less than 5 nM, 

more preferably less than 2 nM, and most preferably 

less than 1 nM. 

	

15 	 The package insert provides a description 

of how to administer a pharmaceutical product, along 

with the safety and efficacy data required to allow 

the physician, pharmacist, and patient to make an 

informed decision regarding the use of the product. 

	

20 	.The package insert generally is regarded as the 

label of the pharmaceutical product. The package 

insert incorporated into the present article of 

manufacture indicates that the PDE5 inhibitor is 

useful in the treatment of conditions wherein in- 

	

25 	hibition of PDE5 is desired, particularly sexual 

dysfunction, and particularly male erectile 

dysfunction and female sexual arousal disorder. 

The package insert also provides instruc-

tions to administer one or more about 1 to about 10 

	

30 	mg unit dosage forms, chronically, and preferably 

daily, for at least three days, up to .a maximum 

total dose of 10 mg per day. The dose administered 

typically is about 1 to about 10 mg/day, more pref- 

NISOCCI <WO 0180860A2_1_, 0238



WO 01/80860 	 PCT/US01/12512 

- 10 - 

erably about 2 to about 10 mg, and most preferably 

an about 5 mg to about 10 mg dosage form admin-

istered daily. 

Because a presently claimed article of 

	

5 	manufacture provides a chrpnic dosing regimen that 

is more efficacious than the equivalent on-demand or 

acute dose, incidences of side effects are notably 

reduced. Therefore, the preferred article of manu-

facture provides a package insert having reported 

	

10 	incidences of flushing below 2%, preferably below 

1%, and most preferably below 0.5%, of the patients 

administered the dosage form. The incidence rate of 

flushing demonstrates marked improvement over prior 

pharmaceutical products containing a PDE5 inhibitor. 

	

15 	 The container used in the present article 

of manufacture is conventional in the pharmaceutical 

arts. Generally, the container is, a blister pack, 

foil packet, glass or plastic bottle and accompany-

ing cap or closure, or other such article suitable 

	

20 	for use by the patient or pharmacist. Preferably, 

the container is sized to accommodate 1-1000 solid 

dosage forms, preferably 1 to 500 solid dosage 

forms, and most preferably, 5'to 30 solid dosage 

forms. 

	

25 	 Oral dosage forms are recognized by those 

skilled in the art to include, for example, such 

forms as liquid formulations, tablets, capsules, and 

gelcaps. Preferably the dosage forms are solid 

dosage forms, particularly, tablets'comprising about 

	

30 	1 to about 10 mg of a PDE5 inhibitor. Any pharma- 

ceutically acceptable excipients for oral use are 

suitable for preparation of such dosage forms. 

Suitable pharmaceutical dosage forms include copre- 

3DOCID: <WO 01801360A2_1_, 0239



WO 01/80860 	 PCT/US01/12512 

cipitate forms described, for example, in Butler 

U.S. Patent No. 5,985,326, incorporated herein by 

reference. In preferred embodiments, the unit 

dosage form of the present invention is a solid free 

	

5 	of a coprecipitate form of the PDE5 inhibitor, but 

rather contains a solid PDE5 inhibitor as a free 

drug. 

Preferably, the tablets comprise pharma-

ceutical excipients generally recognized as safe • 

	

10 	such as lactose, microcrystalline cellulose, starch, 

calcium carbonate, magnesium stearate, .stearic acid, 

talc, and colloidal silicon dioxide, and are pre-

pared by standard pharmaceutical manufacturing tech-

niques as described in Remington's Pharmaceutical 

	

15 	Sciences, 18th Ed., Mack Publishing Co., Easton, PA 

(1990). Such techniques include, for example, wet 

granulation followed by drying, milling, and com-

pression into tablets with or without film coating; 

dry granulation followed by milling, compression 

	

20 	into tablets with or without film coating; dry 

blending followed by compression into tablets, with 

or without film coating; molded tablets; wet granu-

lation, dried and filled into gelatin capsules; dry 

blend filled into gelatin capsules; or suspension 

	

25 	and solution filled into gelatin capsules. Gener- 

ally, the solid dosage forms have identifying marks 

which are debossed or imprinted on the surface. 

The oral dosage form also can be in the 

form of sustained release formulation that chron- 

	

30 	ically provides about 1 to about 10 mg/day of the 

PDE5 inhibitor to an individual over the course of a 

few to several days. 
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The present invention is based on detailed 

experiments and clinical trials, and the unexpected 

observations that sexual dysfunction can be treated 

using a chronic, low dose of a PDE5 inhibitor having 

	

5 	an ICso  Value for inhibition of PDE5 less than 10 nM. 

A chronic, and preferably daily, dosing 

regimen of about 1 to about 10 mg of a PDE5 inhibi- 

tor also provides other benefits including (a) 

spontaneity in sexual relations, (b) unexpected 

	

10 	efficacy for such a low oral dose of PDE5 inhibitor, 

including an observation of a greater response to 

the PDE5 inhibitor from a lower chronic PDE5 inhib-

itor dose than to the currently labeled 25 mg acute, 

on-demand dose of sildenafil, and (c) no to low 

	

15 	adverse effects attributed to the selective PDE5 

inhibitor and a low dose. 

Overall, it has been demonstrated that 

chronic dosing of a PDE5 inhibitor having the prop-

erties enumerated above provides the same or im- 

	

20 	proved efficacy at about 1 mg to 10 mg than a higher 

acute on-demand dosage presently administered. The 

enhanced efficacy demonstrated by low daily dosing 

of a PDE5 inhibitor in treating erectile dysfunction 

is not dependent on drug accumulation, but rather 

	

25 	results from improved vascular responsiveness when 

the PDE5 inhibitor is present continuouslyi  or 

essentially continuously, in plasma. 

The "vascular conditioning" effect has not 

been demonstrated previously with PDE5 inhibitors in 

	

30 	particular, or PDE inhibitors in general. In par- 

ticular, vascular conditioning has not been observed 

in on-demand dosing of a PDE5 inhibitor, or in 

individuals taking an acute PDE5 inhibitor dose for 
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a short time span of two to three days. It is 

expected that vascular conditioning occurs after 

chronic administration of the PDE5 inhibitor, for 

example, after about three daily doses of up to 10 

mg, preferably after five days of daily dosing, and 

more preferably after seven days of daily dosing. 

In addition, after about three days of daily dosing, 

intermittently missing one chronic dose may lead to 

a reduction in vascular conditioning, but not a 

10 	complete loss of conditioning. 

It is theorized, but not relied upon 

herein, that vascular conditioning is caused by a 

partial or complete reversal of circulatory dys-

functions in penile circulation arising from con- 

15 	ditions such as diabetes; atherosclerosis, smoking, 

hypertension, or a combination of such factors. 

These conditions result in thickening of the 

arterial wall, decreased arterial compliance, and 

decreased responsiveness to endogenous vasodilators, 

20 	such as nitric oxide. 

PDE5 inhibitors vary significantly in 

chemical structure, and the use of a PDE5 inhibitor 

as defined in the present invention is not dependent 

on a particular chemical structure, but rather on 

25 	the critical parameters outlined herein. However, 

preferred compounds having the required potency and 

preferred selectivity can be readily identified by 

tests described herein from compounds described in 

Daugan U.S. Patent No. 5,859,006, Daugan et al. U.S. 

30 	Patent No. 5,981,527, and Daugan et al. U.S. Patent 

No. 6,001,847, each of which is incorporated herein 

by reference. 
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Preferred compounds of. Daugan U.S. Patent 

No. 5,859,006 and Daugan et al. U.S. Patent No. 

5,981,527 are represented by structural formula (I): 

5 

10 	 (I) 

wherein R° is selected from the group con-

sisting of hydrogen, halogen, and C1_6alkyl; 

R1  is selected from the group consisting of 

15 	hydrogen, C,_,alkyl, C2_6alkenyl, C2.6alkynyl, 

alkyl, C"cycloalkyl, C3.scycloalky1C1_3a1kyl, aryl-

C1_3alkyl, wherein aryl is phenyl or phenyl substi-

tuted with one to three substituents selected from 

the group consisting of halogen, Ci_6alkyl, C1_6alkoxy, 

20 	methylenedioxy, and mixtures thereof, and hetero- 

ary1C1_3alkyl, wherein heteroaryl is thienyl, furyl, 

or pyridyl, each optionally substituted with one to 

three substituents selected from the group consist-

ing of halogen, C1.6alkyl, C1_6alkoxy, and mixtures 

25 	thereof; 

R2  represents an optionally substituted 

monocyclic aromatic ring selected from benzene, 

thiophene, furan, and pyridine, or an optionally 

substituted bicyclic ring 

30 
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attached to the rest of the molecule via one of the. 

benzene ring carbon atoms and wherein the fused ring 

A is a 5- or 6-membered ring, saturated or partially 

or fully unsaturated, and comprises carbon atoms and 

	

5 	optionally one or two heteroatoms selected from the 

group consisting of oxygen, sulphur and nitrogen; 

R3  represents hydrogen or C1_3alkyl, or R' 

and R3  together represent a 3- or 4-membered alkyl or 

alkenyl chain; and salts and solvates thereof. 

	

10 	 Other preferred compounds are those of 

formula (I) wherein: 

R° is hydrogen, halogen, or C1_6alkyl; 

R' is hydrogen or C1_6alkyl;. 

R2  is the bicyclic ring 

15 

20 

.which can be optionally substituted. by one or more 

groups selected from halogen and C1_3alkyl; and 

25 	 R3  is hydrogen or Cl_aalkyl. 

Preferred compounds are: 

(6R,12aR)-2,3,61 7,12,12a-hexahydro-2-methyl-6-(3,4-

methylenedioxyphenyl)pyrazino[2',1':6,11pyrido[3,4-

b]indole-1,4-dione; and 

30 	(3S,6R,12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethyl- 

6-(3,4-methylenedioxyphenyl)pyrazino[2',1':6,1]-

pyrido[3,4-b]indole-1,4-dione; 
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and physiologically acceptable salts and solvates 

(e.g., hydrates) thereof. 

An especially preferred selective PDE5 

inhibitor useful in the present invention is (6R- 

	

5 	trans)-6-(1,3-benzodioxo1-5-y1)-2,3,6,7,12,12a- 

hexahydro- 2 -methylpyra z ino [1 ' , 2 : 1,6]pyri do 13,4 - 

b] indole-1,4-dione alternatively named (6R,12aR)-

2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylene-

dioxyphenyl)pyrazino[21 ,1':6,1]pyrido13,4-b3indole- 

	

10 	1,4-dione, which is disclosed in Daugan U.S. Patent 

No. 5,859,006, and represented by structural formula 

(II): 

25 	 Other exemplary compounds useful in the 

present invention are disclosed in Daugan et al. 

U.S. Patent No. 6,001,847, WO 97/43287, and 

WO 00/15639, incorporated herein by reference. 

In addition, sildenafil and vardenafil can 

30 	be used as the PDE5 inhibitor for daily dosing. 
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sildenafil 

15 

20 
0==S==0 

N 

	

. 25 	
CH 3) 

vardenafil 

	

30 	With respect to sildenafil and vardenafil, the dose 

for chronic administration is about 1 to about 25 

mg/day, and preferably about 1 to about 20 mg/day. 

NSDOCID: <WO 011361360A2_1_, 0246



WO 01/80860 	 PCT/US01/12512 

- 18 - 

Other useful PDE5 inhibitors that can be 

used in a chronic dosing, regimen of the present 

invention include, but are not limited to: 

5-(2-ethoxy-5-morpholinoacetylpheny1)-1-methy1-3-n- 

	

5 	propy1-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7- 

one; 

5-(5-morpholinoacety1-2-n-propoxypheny1)-1-methyl-3-

n-propy1-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-

one; 

	

10 	5-[2-allyloxy-5-(4-methyl-l-piperazinylsulphony1)- 

pheny1]-1-methy1-3-n-propyl-1,6-dihydro-7H-pyrazolo-

[4,3-d].pyrimidin-7-one; 

5-(2-ethoxy-5-[4-(2-propy1)-1-piperazinylsulphony1]-

pheny1}-1-methy1-3-n-propy1-1,6-dihydro-7H-pyrazolo- 

	

15 	[4,3-d]pyrimidin-7-one; 

5-(2-ethoxy-5-[4-(2-hydroxyethyl)-1-piperazinylsul-

phonyl)pheny1}-1-methy1-3-n-propyl,-1,6-dihydro-7H-

pyrazolo [4, 3-d] pyrimidin-7-one;' 

5-{5-(4-(2-hydroxyethyl)-1-piperazinylsulphony1]-2- 

	

20 	n-propoxypheny1)-1-methy1-3-n-propyl-1,6-dihydro-7H- 

pyrazolo[4,3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methy1-1-piperazinylcarbony1)-

pheny1]-1-methy1-3-n-propyl-1,6-dihydro-7H-pyrazolo-

[4,3-d]pyrimidin-7-one; and 

	

25 	5-[2-ethoxy-5-(1-methy1-2-imidazolyl)phenY1]-1- 

methy1-3-n-propy1-1,6-dihydro-7H-pyrazolo[4,3-

d]pyrimidin-7-one. 

PREPARATIONS  

	

30 	Human PDE5 Preparation 

Recombinant production of human PDE5 was 

carried out essentially as described in Example 7 of 
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U.S. Patent No. 5,702,936, incorporated herein by 

reference, except that the yeast transformation 

vector employed, which is derived from the basic 

ADH2 plasmid described in V. Price et al., Methods.  

	

5 	in Enzymology, 1985, pages 308-318 (1990)), incorpor- 

ated yeast ADH2 promoter and terminator sequences 

rather than ADH1 promoter and terminator sequences 

and the Saccharomyces cerevisiase host was the 

protease-deficient strain 13J2-54 deposited on August 

	

10 	31, 1998 with. the American Type Culture Collection, 

Manassas, Virginia, under accession number ATCC 

74465. Transformed host cells were grown in 2X SC-

leu medium, pH 6.2, with trace metals, and vitamins. 

After 24 hours, YEP medium containing glycerol was 

	

15 	added to a final concentration of 2X YEP/3% glycer- 

ol. Approximately 24 hours later, cells were 

harvested, washed, and stored at -70°C. 

Cell pellets (29 g) were thawed on ice 

with an equal volume of lysis buffer (25 mM Tris-C1, 

	

20 	pH 8, 5 mM MgC12, 0.25 mM dithiothreitol, 1 mM 

benzamidine, and 10 p.M ZnSO4). Cells were lysed in 

a microfluidizer with N2 at 20,000 psi. The lysate 

Was centrifuged and filtered through 0.45 pm dis-

posable filters. The filtrate was applied to a 150 

	

25 	mL column of Q Sepharose Fast Flow (Pharmacia). The 

column was washed with 1.5 volumes of Buffer A (20 

mM Bis-Tris Propane, pH 6.8, 1 mM MgC12, 0.25 mM 

dithiothreitol, 10 1.1M ZnSOO and eluted with a step 

gradient of 125 mM NaC1 in Buffer A followed by a 

	

30 	linear gradient of 125-1000 mM NaC1 in Buffer A. 

Active fractions from the linear gradient 

were applied to a 180 mL hydroxyapatite column in 

Buffer B (20 mM Bis-Tris Propane (pH 6.8), 1 mM 
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MgC12, 0.25 mM dithiothreitol, 10 pM ZnSO4, and 250 

mM KC1). After loading, the column was washed with 

2 volumes of Buffer B and eluted with a linear 

gradient of 0-125 mM potassium phosphate in Buffer 

	

5 	B. Active fractions were pooled, precipitated with 

60% ammonium sulfate, and resuspended in Buffer C 

(20 mM Bis-Tris Propane, pH 6.8, 125 mM NaC1, 0.5 mM 

dithiothreitol, and 10 pM ZnSO4). The pool was 

-applied to a 140 mL column of Sephacryl. S-300 HR and 

	

10 	eluted with Buffer C. Active fractions were diluted 

to 50% glycerol and stored at -20°C. The resultant 

preparations were about 85% pure by SDS-PAGE. 

Assay for PDE Activity 

15 • 

Activity of PDE5 can be measured by 

standard assays in the art. For example, specific 

activity of any PDE can be determined as follows. 

PDE assays utilizing a charcoal separation technique 

20 	were performed essentially as described in Loughney 

et al., (1996)., The Journal of Biological Chemistry, 

271:796-806. In this assay, PDE5 activity converts 

[32P]cGMP to [321151 GMP in proportion to the amount of 

PDE5 activity present. The [32P]5'GMP then is qiian- 

25 	titatively converted to free [32P) phosphate and un- 

labeled adenosine by the action. of snake venom 5'-

nucleotidase: Hence, the amount of [32P] phosphate 

liberated is proportional to enzyme activity. The 

assay is performed at 30 C in a 100 	reaction 

30 	mixture containing (final concentrations) 40 mM 

Tris-Cl (pH 8.0), 1 pM ZnSO4, 5 mM MgC12, and 0.1 

mg/mL bovine serum albumin. PDE5 is present in 

quantities that yield <30% total hydrolysis of sub- 
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strate (linear assay conditions). The assay is 

initiated by addition of substrate (1 mM [32P]cGMP), 

and the mixture is incubated for 12 minutes. 

Seventy-five (75) lag of Crotalus atrox venom then is .  

	

5 	added, 'and the incubation is continued for 3 more 

minutes (15 minutes total). The reaction is stopped 

by addition of 200 mL of activated charcoal (25 mg/-

mL suspension in 0.1.M Nall2PO4, 'pH 4). After cen-

trifugation (750 x g for 3 minutes) to sediment the 

	

10 	charcoal, a sample of the supernatant is taken for 

radioactivity determination in a scintillation 

counter and the PDE5 activity is calculated. The 

preparations had specific activities of about 3 

gmoles cGMP hydrolyzed per minute per milligram 

	

15 	protein. 

Bovine PDE6 Preparation 

Bovine PDE6 was supplied by Dr. N. 

20 - Virmaux, INSERM U338, Strasbourg. Bovine retinas 

were prepared as described by Virmaux et al., FEBS 

Letters, 12(6), pp. 325-328 (1971) and see also, A. 

Sitaramayya et al., Exp. Eye Res.,.25,'pp. 163-169 

(1977). Briefly, unless stated otherwise, all 

25 	operations were done in the cold and in dim red 

light. Eyes were kept in the cold and in the dark 

for up to four hours after slaughtering. 

Preparation of bovine retinal outer seg-

ment (ROS) basically followed prodedures described 

30 	by Schichi et al., J. Biol. Chem., 224:529 (1969). 

In a typical experiment, 35 bovine retinas were 

ground in a mortar with 35 mL 0.066 M phosphate 

buffer, pH 7.0, made up to 40% with sucrose, 
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followed by homogenization in a Potter homogenizer 

(20 up and down strokes). The suspension was 

centrifuged at 25,000 x g for 20 minutes. The 

pellet was homogenized in 7.5 mL 0.006 M phosphate 

	

5 	buffer (40% in sucrose), and carefully layered under 

7.5 mL of phosphate buffer (containing no sucrose). 

Centrifugation was conducted in a swing-out rotor at 

45,000 x g for 20 minutes, and produced a pellet 

which is black at the bottom, and also a red band at 

	

10 	the interface 0.066 M. phosphate--40% sucrose/0.066 

M phosphate (crude ROS). The red material at the 

interface was removed, diluted with phosphate 

buffer, spun down to a pellet, and redistributed in 

buffered 40% sucrose as described above.  This pro- 

	

15 	cedure was repeated 2 or 3 times until no pellet was 

formed. The purified ROS was washed in phosphate 

buffer and finally spun down to a pellet at 25,000 x 

g for 20 minutes. All materials were then kept 

frozen until used. 

	

20 	 Hypotonic extracts were prepared by sus- 

pending isolated ROS in 10 mM Tris-Cl pH 7.5, 1 mM 

EDTA, and 1 mM dithioerythritol,. followed by 

centrifugation at 100,000 x g for 30 minutes. 

The preparation was reported to have a 

	

25 	specific activity of about 35 nmoles cGMP hydrolyzed 

per minute per milligram protein. 

PDE1c Preparation from Spodoptera 
fuciperda Cells (Sf9)  

30 

Cell pellets (5g) were thawed on ice with 

20m1 of Lysis Buffer (50mM MOPS pH 7.4, 10pM ZnSO4, 

0.1mM CaC12, 1mM DTT, 2mM benzamidine HC1, 5pg/ml 
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each of pepstatin, leupeptin, and aprotenin). Cells 

were. lysed by passage through a French pressure cell 

(SLM-Aminco) while temperatures were maintained 

below 10°C. The resultant cell homogenate was 

	

5 	centrifuged at 36,000 rpm at 4°C for 45 minutes in a 

Beckman ultracentrifuge using a Type TI45 rotor. 

The supernatant was discarded and the resultant 

pellet was resuspended with 40 ml of Solubilization 

Buffer (Lysis Buffer containing 1M NaC1, 0.1M MgC12, 

	

10 	1mM CaC12, 20pg/m1 calmodulin, and 1% Sulfobetaine 

SB12 (Z3-L2) by sonicating using a VibraCell tuner 

with a microtip for 3 x 30 seconds. This was 

performed in a crushed ice/salt mix for cooling. 

Following sonication, the mixture was slowly mixed 

	

15 	for 30 minutes at 4°C to finish solubilizing mem- 

brane bound proteins. This mixture was centrifuged 

in a Beckman ultracentrifuge using a type TI45 rotor 

at 36,000 rpm for 45 minutes. The supernatant was 

diluted with Lysis Buffer containing 10 i.ig/ml cal- 

	

20 	pain inhibitor I and II. The precipitated protein 

• was centrifuged for 20 minutes at 9,000 rpm in a 

Beckman JA-10 rotor. The recovered supernatant then 

was subjected to Mimetic Blue AP Agarose 

Chromatography. 

	

25 	 In order to run the Mimetic Blue AP 

Agarose Column, the resin initially was shielded by 

the application of 10 bed volumes of 1% polyvinyl-

pyrrolidine (i.e.; MW of 40,000) to block nonspe-

cific binding sites. The loosely bound PVP-40 was 

	

30 	removed by washing with 10 bed volumes of 2M NaC1, 

and 10 mM sodium citrate pH 3.4. Just prior to 

addition of-the solubilized PDE1c sample, the column 

was equilibrated with 5 bed volumes of Column Buffer 
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A (50 mM MOPS pH 7.4, 101.1M ZnSO4, .5mM MgCl„ 0.1 mM 

CaC12, 1 mM DTT, 2 mM benzamidine HC1). - 

The solubilized sample was applied to the 

column at a flow rate of 2 ma/min with recycling 

	

5 	such that the total sample was applied 4 to 5 times 

in 12 hours. After loading was completed, the' 

column was washed with 10 column volumes of Column 

Buffer A, followed by 5 column volumes of Column 

Buffer B (Column Buffer A containing 20 mM 5'-AMP), 

	

10 	and followed by 5 column volumes of Column Buffer C 

(50 mM MOPS pH 7.4, 10 pM ZnSO4, 0.1 mM CaC12, 1 mM 

dithiothreitol, and 2 mM benzamidine HC1). The 

enzyme was eluted into three successive pools. The 

first pool consisted of enzyme from a 5 bed volume 

	

15 	.wash with Column Buffer C containing 1 mM cAMP. The 

second pool consisted of enzyme from a 10 bed volume 

- .wash with Column Buffer C containing 1 M NaCl. The 

final pool of enzyme consisted of a 5 bed volume 

wash with Column Buffer C containing 1 M NaC1 and 20 

	

20 	mM cAMP. 

The active pools of enzyme were collected 

and the cyclic nucleotide removed via conventional 

gel filtration chromatography or chromatography on 

hydroxy-apatite resins.. Following removal of cyclic 

	

25 	nucleotides, the enzyme pools were dialyzed against 

Dialysis Buffer containing 25 mM MOPS pH 7.4, 10 pM 

ZnSO4, 500 mM NaC1, 1 mM CaC12, 1 mM dithiothreitol, 

1 mM benzamidine HC1, followed by dialysis against 

Dialysis buffer containing 50% glycerol. The enzyme 

	

30 	was quick frozen with the aid of dry ice and stored 

at -70°C. 

The resultant preparations were about >90% 

pure by SDS-PAGE. These preparations had specific 
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activities of about 0.1 to 1.0 pmol CAMP hydrolyzed 

per minute per milligram protein. 

IC50  Value Determinations  

5 

The parameter of interest in evaluating 

the potency of a competitive enzyme inhibitor of 

PDE5 and/or PDElc and PDE6 is the'inhibition con-

stant, i.e„ Ki. This parameter can be approximated 

10. 	by determining the ICso, which is the inhibitor •  

concentration that results in 50% enzyme inhibition, 

in a single dose-response experiment under the 

following conditions. 

The concentration of inhibitor is always 

15 ' 	much greater than the concentration of enzyme, so 

that free inhibitor concentration (which is unknown) 

is approximated by total inhibitor concentration 

(which is known). 

A suitable range of inhibitor'concentra- 

20 	tions is chosen (i.e., inhibitor concentrations at 

least several fold greater and several fold less 

than the K1  are present in the experiment). Typi-

cally, inhibitor concentrations ranged from 10 nM to 

10 TIM. 

25 	 The concentrations of enzyme and substrate 

are chosen such that less than 20% of the substrate 

is consumed in the absence of inhibitor (providing,. 

e.g., maximum substrate hydrolysis of from 10 to 

15%), so that enzyme activity is approximately con- 

30 	stant throughout the assay. 

The concentration of substrate is less • 

than one-tenth the Michaelis constant (Km). Under 

theSe conditions, the IC50  will closely approximate 
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the Ki. This is because of the Cheng-Prusoff equa-

tion relating these two parameters: IC„.=.1ci(l+S/Km)., 

with (1+S/K0 approximately 1 at low values of S/1(m. 

The IC„ value is estimated from the data 

	

5 	points by fitting the data to a suitable model of 

the enzyme inhibitor interaction. When this inter-

action is known to involve simple competition of the 

inhibitor with the substrate, a two-parameter model 

can be used: 

10 

Y-A/.(1+x/B) 

where the y is the enzyme activity measured at an 

inhibitor concentration of x, A is the activity in 

	

15 	the absence of inhibitor and B is the IC". See Y. 

Cheng et al., Biochem. Pharmaco3., 22:3099-3108 

(1973). 

Effects of inhibitors of the present in- 

vention on enzymatic activity of PDE5 and PDE6 

	

20 	preparations as described above were assessed in 

either of two assays which differed from each other 

principally on the basis of scale and provided 

essentially the same results in terms -of IC" values. 

Both assays involved modification of the procedure 

	

25 	of Wells et al., Biochim. Biophys. Acta, 384:430 

(1975). The first of the assays was performed in a 

total volume of 200 pl containing 50 mM Tris pH 7.5, 

3 mM Mg acetate, 1 mM EDTA, 50 pg/mL snake venom 

nucleotidase and 50 nM [3H]-cGMP (Amersham). Com- 

	

30 	pounds of the invention were dissolved in DMSO 

finally present at 2% in the assay. The assays were  

incubated for 30 minutes at 30°C and stopped by 

addition of 800 p1 of 10 mM Tris pH 7.5, 10 mM EDTA, 
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10 mM theophylline, 0.1 mM "adenosine, and 0.1 mM 

guanosine. The mixtures were loaded on to 0.5 mL 

QAE Sephadex columns, and eluted with 2 mL of 0..1 M 

formate (pH 7.4). The eluted radioactivity was 

	

5 	measured by scintillation counting in Optiphase. 

H-isafe 3. 

A second, microplate, PDE assay was 

developed using MultiScreen plates and a vacuum.  

manifold. The assay (100 ill) contained 50 mM Tris 

	

10 	pH 7.5, 5 mM Mg acetate, 1 mM EDTA and 250 pg/mL 

snake venom nucleotidase. The other components of. 

the reaction mixture were as described above. At 

the end of the incubation, the total volume of the 

assays were loaded on a QAE Sephadex microcolumn 

	

15 	plate by filtration. Free radioactivity was eluted 

with.200 pl of water from which 50 pl aliquots were 

analyzed. by scintillation counting 'as described 

above. 

The following examples are presented to 

	

20 	further illustrate the preparation of the claimed 

invention. The scope of the present invention is 

not to be construed as merely consisting of the 

following examples. 

	

25 	 Example 1  

The compound of structural formula (I) was 

prepared as described in U.S. patent 5,859,006 and 

formulated in tablets using wet granulation. Povi- 

30 	done was dissolved in water to make a 10.% solution. 

The active compound, microcrystalline cellulose, 

croscarmellose sodium, and sodium lauryl sulfate 

were added to a high shear mixer and mixed for 2 
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minutes. The powders were wet granulated with the 

povidone solution and extra water as required to 

complete the granulation. The resultant mixture was 

dried in a fluid bed drier with inlet air at 70°C ± 

	

5 	5°C until the loss on drying was below-2.5% The 

granules were passed through a Comil with a suitable 

screen (or a sieve) and added to a suitable mixer. 

The extragranular croscatmellose sodium and sodium 

lauryl sulfate, and the colloidal anhydrous silica 

	

10- 	were passed through a suitable sieve (e.g., 500 

micron) and added to the mixer and blended 5 

minutes. Magnesium stearate was added and blended 

for 2 minutes. The blend was compressed to a target 

compression/weight of 250 mg using 9 mm round normal 

	

15 	concave tooling. 

The core tablets were coated with an 

aqueous suspension of Opadry OY-S-7322 using an 

Accelacota (or similar coating pan) using inlet air 

at 50°C to 70°C until the tablet weight was in- 

	

20 	creased by approximately 8 mg. Opadry OY-S-7322 

contains methylhydroxypropylcellulose Ph.Eur., 

titanium dioxide Ph. Eur., Triacetin USP. Opadry 

increases the weight of each tablet to about 258 mg. 

The amount of film coat applied per tablet may be 

	

25 	less than that stated depending on the process 

efficiency. 

The tablets are filled into blister packs 

and accompanied by package insert describing the 

safety and efficacy of the compound. 

30 
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Component 
Formulations 

(mg per tablet) 

Selective PDE5 Inhibitor')  1 5 

Hydroxypropylmethylcellulose 
phthalate 

1 5 

Microcrystalline Cellulose 221.87 213.87 

Croscarmellose Sodium 5.00 5.00 

Sodium Lauryl Sulfate 2.50 2.50 

Sulfate Povidone K30 9.38 9.38 

Purified Water, USP (water 
for irrigation) 

q.s. q.s. 

Croscarmellose Sodium 5.00 5.00 

Sodium Lauryl Sulfate 2.50 2.50 

Colloidal Anhydrous Silica 0.50 0.50 

Magnesium Stearate 1.25 1.25 

Total core subtotal 250.00 250.00 

(Film coat Opadry OY-S-7322) about 8 mg about 8 mg 

I)  Compound of structural formula (I). 

Example 2  

25 	 The following formula is used in prepating 

a finished dosage form containing 10 mg of the 

compound of structural formula (I). 

5 

10 

' 15 

20 
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Ingredient Quantity (mg) 

Granulation  

Selective PDE5 Inhibitor'' 10.00 

Lactose Monohydrate 153.80 

Lactose Monohydrate (spray dried) 25.00 

Hydroxypropylcellulose 4.00 

Croscarmellose Sodium 	, 9.00 

Hydroxypropylcellulose .(EF) 1.75 

Sodium Lauryl'Eulfate 0.70 

35.00 

.Outside -Powders  

Microcrystalline Cellulose (granular-102) . 37.50 

Croscarmellose Sodium . 7.00 

Magnesium Stearate (vegetable) 1.23 

Total 250 rag 

Film-coat (approximately) 11.25 

5 

10 . 

15 	• 

( 
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20 
Purified Water, USP is used in the manu-

facture of the tablets. The water is removed during 

.processing and minimal levels remain in the finished 

product. 

25 

	

	 Tablets are manufactured using a wet gran- 

ulation process. A step-by-step description of the 

process is as follows. The drug and excipients to 

be granulated are security sieved. The selective 

PDE5 inhibitor is dry blended with lactose mono- 

30 

	

	hydrate (spray dried), hydroxypropylcellulose, cros- 

carmellulose sodium, and lactose monohydrate. The 

resulting powder blend is granulated with an aqueous 

solution of hydroxypropylcellulose and sodium lauryl 

sulfate using a Powrex or other suitable high shear 
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granulator. Additional water can be added to reach 

the desired endpoint. A mill can be used to delump 

the wet granulation and facilitate drying. The wet 

granulation is dried using either a fluid bed dryer 

	

5 	or a drying oven. Once the material is dried, it 

can be sized to eliminate any large agglomerates. 

Microcrystalline cellulose, croscarmellose sodium, 

and magnesium stearate are security sieved and added 

to the dry sized granules. These excipients and the 

	

10 	dry granulation are mixed until uniform using a 

tumble bin, ribbon mixer, or other suitable mixing 

equipment. 'The mixing process can be separated into 

two phases. The microcrystalline cellulose, cros-

carmellose sodium, and the dried granulation are 

	

15 	added to the mixer and blended during the first 

phase, followed by the addition of the magnesium 

stearate to this granulation and a second mixing 

phase. 

The mixed granulation then is compressed 

	

20 	into tablets using a rotary compression machine. 

The core tablets are film coated with an aqueous 

suspension of the appropriate color mixture in a 

coating pan (e.g., Accela Cota). The coated tablets 

can be lightly dusted with talc to improve tablet 

	

25 	handling characteristics. 

The tablets are filled into plastic con-

tainers (30 tablets/container) and accompanied by 

package insert describing the safety and efficacy of 

the compound. 

30 
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Example 3 

The following formula is used in preparing 

a finished dosage form of 5 mg of the compound of 

5 	structural formula (I). 

Ingredient Quantity (mg) 

Granulation 

Selective PDE5 Inhibitory 2.50 

Lactose Monohydrate • ' 79.395 

Lactose Monohydrate (spray .dried) 12.50 

Hydroxypropylcellulose 2.00 

Croscarmellose Sodium 4.50 

Hydroxypropylcellulose (EF) 0.875 

Sodium Lauryl Sulfate 0.35 

Outside Powders . 

Microcrystalline Cellulose. (granular- . 
102) 

18.75 

Croscarmellose Sodium 3.50 

Magnesium Stearate (vegetable) 0.63 

Total 125 mg 

Film coat (approximately) 6.875 

25 

The dosage form of Example 3 was prepared.  

in an identical manner to the dosage form of Example 

30 	2. 

10 

15 

20 
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Example 4  

Solution Capsule 	' 

Ingredient mg/Capsule Percent (%) 

Selective PDE5 Inhibitory 10 2 

PEG400 NF 490 98 

Fill Weight 500 100 

The gelatin capsules are precisely filled 

by pumping an accurate fill volume of predissolved 

drug formulation into the partially sealed cavity of 

a capsule. Immediately folloWing injection fill of 

15 	the drug solution formulation, the capsule is 

completely heat sealed. 

The capsules are filled into plastic con-

tainers and accompanied .by a package insert. 

20 	 Example 5  

In two randomized, double-blinded placebo 

controlled studies, the compound of structural for-

mula (I), at a range of 'doses in both daily dosing 

25 	and for on demand therapy for sexual encounters and 

intercourse in the home setting, was administered to 

patients in need thereof. Doses from 5 to 20 mg of 

the compound of structural formula (I) were effica-

cious and: demonstrated no flushing and no reports of 

30 	vision abnormalities. It was found that a 10 mg 

dose of the compound of structural formula (I) was 

fully efficacious and demonstrated minimal side 

effects (no flushing and no reports of blue vision). 

5 

10 
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EreCtile function was assessed by the In-

ternational Index of Erectile Function (IIEF) (Rosen 

et al., Urology, 49, pp. 822-330 (1997)), diaries of 

Sexual attempts, and a global satisfaction question. 

	

5 	The compound of structural formula (I) significantly 

improved erectile function as assessed by all end- 

points. In both "on demand" and daily dose regi-

mens, the compound of structural'formula (I) sig-

.nificantly improved erectile function in doses be- 

	

10 	tWeen 1 and 20 mg. 

Example 6  

Data from five clinical studies were inte- 

	

. 15 	grated to show the efficacy of daily dosing of 5 mg 

and 10 mg of a compound of structural formula (I) 

(Study Drug). One study was of eight weeks dura-

tion; and the other four studies were of twelve 

weeks duration.. The Study Drug was administered 

	

20 	"daily" to patients with male erectile dysfunction. 

"Erectile dysfunction (ED)" is defined as the per-

Sistent inability to attain and/or maintain an erec-

tion adequate to permit satisfactory sexual perform-

ance. 

	

25 	 The study population consisted of four 

subgroups as follows: (a) Study Drug taken less 

than 30% of the time during the study; (b) Study 

Drug taken 30% to 50% of the time during the study; 

(c) Study Drug taken 50% to 70% of the time during 

	

30 	the study; and (d) Study Drug taken greater than 70% 

of the time during the study. 

The Study Drug was orally administered as 

tablets of coprecipitate of Study Drug made in 
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accordance with Butler U.S."Patent No. 5,985,326 and 

as tablets containing the Study Drug as a free drug. 

The Study Drug was administered in 5 mg and 10 mg 

doses, "daily" and not more than once every 24 - 

5 	.hours. No other approved or experimental medica- 

tions, treatments, or devices used to treat ED were 

allowed. 

The two primary efficacy variables were 

the ability of a subject to penetrate his partner 

10 	and his ability to maintain an erection during 

intercourse, as measured by the International Index 

of Erectile Function (IIEF). The IIEF Questionnaire 

contains fifteen questions, and is a brief, reliable 

measure of erectile function. See R.C. Rosen et 

15 	al., Urology, 49, pp. 822-830 (1997). 

Secondary efficacy variables were IIEF 

domain scores for erectile function,..orgasmic 

function, sexual desire, intercourse satisfaction, 

and overall satisfaction; the patient's ability to 

20 	achieve an erection, ability to insert his penis 

into his partner's vagina, completion of intercourse 

with ejaculation, satisfaction with the hardness of 

his erection, and overall satisfaction, all as 

measured by the Sexual Encounter Profile (SEP) 

25. 	diary, especially, Question 2 and Question 3. The 

SEP is a patient diary instrument documenting each 

sexual encounter during the course Of the study. 

The safety analysis of the study included 

all enrolled subjects, and was assessed by evalu- 

30 	ating all reported adverse events, and-changes in 

clinical laboratory values, vital signs, physical 

examination results, and electrocardiogram results. 
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Overall, integration of the five studies 

demonstrated a trend toward better response with 

increased frequency of dose, both in the 5 mg and 10 

mg'group, and in all three primary efficacy 

variables.. The results are summarized in following 

Tables 2-4. 

Table 2. Summary of IIEF Erectile Function Domain 

'10 Percent of the time taken drug during 

.the study 
Dose Statistics <30% 	30% to 50% 	50% to 70% >70% 
5mg N 97 	54 	 28 13 

Mean Baseline 13.2 	13.5 	 14.1 13.1 
Mean Endpoint 17..4 	17.5 	 20.9 22.1 

15 Mean Change 4,3 	4.0 	 6.8 9.0 

10mg N ,  164 	75 	 41 43 
Mean Baseline 14.1 	14.4 	 13.9 14.8 
Mean Endpoint 20.0 	21.4 	 21.5 22.2 

20 Mean Change 5.9 	'6.9 	 7.6 7.4 

Table 3. 	Summary of SEP Question 2 
25 (Ability to insert penis) 

Percent of the time taken drug during 

the study 
Dose Statistics <30% 	30% to 50% 	50% to 70% >70% 
5mg N 98 	54 	 28 13 

Mean Baseline 42.7 	40.8 	47.9 42.8 
30 Mean Endpoint 57.2 	57.2 	69.3 68.2 

Mean Change 14.4 	16.5 	21.4 25.5 

10mg N 164 	76 	 41 45 
Mean Baseline 44.7 	47.5 	43.6 45.9 

35 Mean Endpoint 66.2 	69.0 	• 	73.4 75.6 
Mean Change 21.5 	21.5 	29.9 29.7 
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Table 4. Summary of SEP Question 3 
(Sufficiently long erection for successful 
intercourse) 

Percent of the time taken drug 

the study 

during 

5 Dose Statistics <30% 30% to 50% 50% to 70% >70% 
5mg N 98 54 28 13 

Mean Baseline 21.8 16.7 18.7 18.4 
Mean Endpoint 38.2 40.4 53.5 54.6 
Mean Change 16.4 23.7 33.8 36.2 

10 
10mg N 164 76 41 45 

Mean Baseline 24.6 26.5 20.2 25.3 
Mean Endpoint 53.5 56.3 63.2 63.9 
Mean Change 28.9 29.7 43.0 38.6 

15 

Example 7  

A double-blind, placebo-controlled study 

assessed the safety and efficacy of daily treatment 

20 	using a compound of formula (I) (Study Drug) in men 

21-72 years of age and experiencing mild to moderate 

erectile dysfunction. Men having a history of 

radical prostatectomy or diabetes mellitus were 

excluded. In this study, folloWing a three-week 

25 	treatment free run-in period, the subjects were 

randomized to a three week daily treatment with 
••• 

placebo or Study Drug (30, 25, 50, or to 100 mg). 

All participants in the study agreed to attempt four 

sexual encounters during both the run-in and 

30 	treatment periods. Baseline International Index of 

Erectile Function (IIEF) scores, sexual -encounter 

profile (SEP) diary data, and the global assessment 

question (GAQ) were collected during the treatment 

period. Primary endpoints were change from baseline 

35 	in Questions 3 (treatment effect on penetration 

ability) and 4 (treatment effect on erection 

maintenance) of the IIEF. Secondary endpoints 
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- included change from baseline in all IIEF domains 

and in SEP and GAQ responses. The results for the 

group administered 10 mg of Study Drug daily were 

comparable to, or better than, results for groups 

5 	administered 25, 50, and 100 mg of Study Drug daily. 

Compared to the placebo, the Study Drug 

significantly improved erectile function as assessed 

by all study endpoints. For example, in groups 

treated with the Study Drug, the change in IIEF 

10 	QUestion 3 was about .1.4 (compared to placebo) with 

daily 10 mg treatment. The change in Question 4 was 

about 1.8 (compound to placebo) with 10 mg daily 

treatment. Successful intercourse rates using the 

Study Drug, as reported in SEP diaries, were up to 

15 	82% with 10 mg daily therapy, compared to 40.4% for 

placebo. In addition, 90% of the subject receiving 

10 mg daily dose of Study Drug rported improved 

erection on the GAQ compared to 30% of subjects 

administered a placebo. Adverse events were dose- 

20 	related, and attenuated with continued daily 

treatment. The most common adverse events were 

headache, back pain, myalgia, and dyspepsia. 

Treatment-related headache, the most common adverse 

event, was observed in 13% to 46% of subjects 

25 	receiving daily Study Drug compared to 3% for 

placebo. There were no treatment-related changes in 

vital signs, ECG, or laboratory measures. 

In accordance with the present invention, 

30. 	a daily unit dose of about 1 to about 10 mg, pref- 

erably about 2 to about 10 mg, and most preferably 

about 5 to about 10 mg, administered daily up to a 

maximum of 10 mg per day for at least three days, 
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effectively treats ED, minimizes or eliminates the 

occurrence of adverse side effects, and improves 

vascular conditioning. Importantly, the patient is 

provided spontaneity with respect to sexual activi- 

	

5 	ties and a morerapid return to a prearoused state. 

Surprisingly, in addition to treating ED in individ-

uals, a greater response was observed using a low 

daily dose compared to a higher on-demand dose of 

PDE5 inhibitor, in addition to a lower instances of 

	

10 	adverse events attributed•to lower dose. - 

The principles, preferred embodiments, and 

modes of operation 'of the present invention have 

been described in the foregoing specification. The 

invention intended to be protected herein, however, 

• 15 	is not construed to be limited to the particular 

'forms disclosed, because they are to be regarded as 

illustrative rather than restrictive. Variations 

and changes may be made by those skilled in the art 

without departing from the. spirit of the invention. 

20 
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WHAT IS CLAIMED IS: 

	

1. 	An article of manufacture for human 

pharmaceutical use comprising: 

(a) an oral dosage form comprising a PDE5 

inhibitor having an IC50  for the inhibition of PDE5 

less than 10 nM, and sufficient bioavailability to 

be effective in about 1 to about 10 mg unit oral 

dosages; 

(b) a package insert providing that the 

PDE5 inhibitor is useful to treat sexual dysfunction 

in a patient in need thereof by utilizing a chronic 

dosing regimen; and 

(c) a container. 

	

2. 	An article of manufacture for human 

pharmaceutical use comprising: 

(a) an oral dosage form comprising a PDE5 

inhibitor having an IC50  less than 10 nM, and a 

sufficient bioavailability to be effective in about 

1 to about 10 mg, unit oral dosages; 

(b) a package insert providing that the 

PDE5 inhibitor is useful to treat sexual dysfunction 

in a patient in need thereof by utilizing a chronic 

dosing regimen, wherein the chronic dosing regimen 

improves vascular conditioning; and 

(c) a container. 
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3. 	An article of manufacture for human 

pharmaceutical use comprising: 

(a) an oral dosage form comprising of a 

PDE5 inhibitor having an ICso  less than 10 nM, and a 

sufficient bioavailability to be effective in about 

1 to about 10 mg unit oral dosages; 

(b) a package insert providing that the,  

PDE5 inhibitor is useful to treat sexual dysfunction 

in a patient in need thereof by utilizing a chronic 

dosing regimen, wherein the chronic dosing regimen 

improves vascular conditioning compared to an acute 

or on-demand dosing of sildenafil; and 

(c) a container. 

	

4. 	An article of manufacture for human 

pharmaceutical use comprising: 

(a) an oral dosage form comprising a PDE5 

inhibitor having an ICso  less than 10 nM, and a 

sufficient bioavailability to be effective in about 

1 to about 10 mg unit oral dosages; 

(b) a package insert providing that the 

PDE5 inhibitor is useful to treat sexual dysfunction 

in a patient in need thereof by utilizng a 

dosing regimen, wherein the chronic dosing 

improves vascular conditioning compared to 

or on-demand dosing of vardenafil; and 

(c) a container. 

chronic 

regimen 

an acute 
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5. 	The article of manufacture of claims 

1 through 4, wherein the PDE5 inhibitor further has 

(i) at least a 100 fold differential 

in ICso  values for the inhibition of PDE5 versus 

PDE6, and 

(ii) at least 1000 fold differential 

in IC50  values for the inhibition of PDE5 versus 

PDElc. 

	

6. 	The article of claims 1 through 4 

wherein the oral dosage form comprises about 1 mg, 

about 2 mg, about 5 mg, or about 10 mg, of the PDE5 

inhibitor. 

	

7. 	The article of claims 1 through 4 

wherein the chronic dosing regimen is a daily dosing 

regimen. 

	

8. 	The article of claims 1 through 4 

wherein the chronic dosing regimen comprises admin-

istration of about 1 mg/day to about 10 mg/day of 

the PDE5 inhibitor. 

	

9. 	The article of claims 1 through 4 

wherein the package insert provides a maximum dosage 

of the PDE5 inhibitor of about 10 mg per day. 
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10. The article of claims 1 through 4 

wherein the PDE5 inhibitor is selected from the 

group consisting of 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-

methylenedioxyphenyl)pyrazino[2',1':6,1]pyrido[3,4-

b]indole-1,4-dione; 

(3S,6R,12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethyl-

6-(3,4-methylenedioxyphenyl)pyrazino[2',1':6,1]-

pyrido[3,4-b]indole-1,4-dione; 

5-(2-ethoxy-5-morpholinoacetylpheny1)-1-methy1-3-n-

propy1-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-

one; 

5-(5-morpholinoacety1-2-n-propoxypheny1)-1-methyl-3-

n-propy1-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-

one; 

5-[2-allyaoxy-5-(4-methyl-l-piperazinylsulphony1)-

pheny1]-1-methy1-3-n-propyl-1,6-dihydro-7H-pyrazolo-

[4,3-d]pyrimidin-7-one; 

5-(2-ethoxy-5-[4-(2-propy1)-1-piperazinylsulphony1]-

pheny1)-1-methy1-3-n-propyl-1,6-dihydro-7H-pyrazolo-

[4,3-d]pyrimidin-7-one; 

5-(2-ethoxy-5-[4-(2-hydroxyethyl)-1-piperazinylsul-

phonyl)pheny11-1-methyl-3-n-propy1-1,6-dihydro-7H-

pyrazolo[4,3-d]pyrimidin-7-one; 

5-f5-[4-(2-hydroxyethyl)-1-piperazinylsulphony1]-2-

n-propoxypheny11-1-methy1-3-n-propy1-1,6-dihydro-7H-

pyrazolo[4,3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methy1-1-piperazinylcarbony1)-

pheny1]-1-methy1-3-n-propyl-1,6-dihydro-7H-pyrazolo-

[4,3-d]pyrimidin-7-one; and 

5-[2-ethoxy-5-(1-methy1-2-imidazolyl)phenyl]-1-

11-1:_hy1-3-n-propy1-1,6-dihydro-7H-pyrazolo[4,3-

djpyrimidin-7-one. 
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11. The article of claim 10 wherein the 

chronic dosing regimen comprises administration of 

about 1 mg/day to about 10 mg/day of the PDES 

inhibitor. 

12. The article of claims 1 through 4 

wherein the PDE5 inhibitor is selected from the 

group consisting of sildenafil and vardenafil. 

13. The article of claims 1 through 4, 

wherein the PDE5 inhibitor has the structure 

14. A method of treating sexual dysfunc-

tion comprising using an article of manufacture of 

claims 1 through 4. 

15. A method of treating sexual dysfunc-

tion comprising a chronic administration to an indi-

vidual in need thereof of one or more oral dosage 

form of a PDE5 inhibitor in an amount of about 1 

mg/day to about 10 mg/day for at least three days. 
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16. The method of claim 15 wherein the 

chronic administration of a PDE5 inhibitor is a 

daily administration. 

17. A method of improving a relaxant re-

sponse in corpus cavernosum smooth muscle comprising 

a chronic administration of a PDE5 inhibitor selec-

ted from (6R,12aR)-2,3,6,7,12,12a-hexahydro-2-meth-

yl-6-(3,4-methylenedioxyphenyl)pyrazino[2 1 ,1 1 :6,1]-

pyrido [3 , 4-b] indole-1, 4-dione for at least three 

days. 

18. The method of claim 17 comprising the 

chronic administration of about 1 mg/day to about 25 

mg/day of the PDE5 inhibitor. 

19. Use of a PDE5 inhibitor selected from 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-

methylenedioxyphenyl)pyrazino[2',1':6,1]pyrido[3,4-

b]indole-1,4-dione and vardenafil for the manufac-

ture of a medicament having a package insert pro-

viding that the PDE5 inhibitor is useful to treat 

sexual dysfunction in a patient in need thereof by 

chronic dosing of about 1 to about 10 mg of the PDE5 

inhibitor for at least three days. 
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20. Use of a PDE5 inhibitor selected from 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-

methylenedioxyphenyl)pyrazino[2',1':6,1]pyrido[3,4-

b]indole-1,4-dione and vardenafil for the manufac-

ture of a medicament having a package insert provid-

ing that the PDE5 inhibitor is useful to treat 

sexual dysfunction in a patient in need thereof by 

chronic dosing of about 1 to about 10 mg of the PDE5 

inhibitor for at least ;three days, and that the 

treatment is accompanied by improved vascular condi-

tioning. . 

21. Use of a PDE5 inhibitor selected from 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-

methylenedioxyphenyl)pyrazino[2',1':6,1]pyrido[3,4-

b]indole-1,4-dione and vardenafil for the manufac-

ture of a medicament having a package insert provid-

ing that the PDE5 inhibitor is useful to treat 

sexual dysfunction in a patient in need thereof by 

chronic dosing of about 1 to about 10 mg of the PDE5 

inhibitor for at least three days, and improves 

vascular conditioning compared to a chronic or on-

demand dosing of sildenafil. 

22. Use of a PDE5 inhibitor selected from 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-

methylenedioxyphenyl)pyrazino[2 1 ,1 1 :6,1]pyrido[3,4-

b]indole-1,4-dione for the manufacture of a medica-

ment having a package insert providing that the PDE5 

inhibitor is useful to treat sexual dysfunction in a 

patient in need thereof by chronic dosing of about 1 

to about 10 mg of the PDE5 inhibitor for at least 

three days, and improves vascular conditioning 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)E Responsive to communication(s) filed on 15 January 2004. 

2a)1E] This action is FINAL. 	 2b)1=1 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)E Claim(s) 11-17 and 20-24  is/are pending in the application. 

4a) Of the above claim(s) 	 is/are withdrawn from consideration. 

5)❑ Claim(s) 	is/are allowed. 

6)E Claim(s) 11-17, 20-24  is/are rejected. 

7)E1 Claim(s) 	 is/are objected to. 

8)C1 Claim(s) 	are subject to restriction and/or election requirement. 

Application Papers 

9)❑ The specification is objected to by the Examiner. 

10)1=1 The drawing(s) filed on 	 is/are: a)❑ accepted or b)Ei objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)E1 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)111All b)1:1Some * c)❑ None of: 

1.0 Certified copies of the priority documents have been received. 

2.❑ Certified copies of the priority documents have been received in Application No. 	 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 
1) ❑ Notice of References Cited (PTO-892) 

2) ❑ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) ❑ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 	 

4) ❑ Interview Summary (PTO-413) 
Paper No(s)/Mail Date.  

5) ❑ Notice of Informal Patent Application (PTO-152) 

6) ❑ Other: 	 

Examiner 

Rebecca Cook 

Art Unit 

1614 

U-S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) 
	

Office Action Summary 	 Part of Paper No./Mail Date 05072004 
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Application/Control Number: 10/031,556 	 Page 2 

Art Unit: 1614 

DETAILED ACTION 

Terminal Disclaimer 

The terminal disclaimer filed on January 12, 2004 disclaiming the terminal portion 

of any patent granted on this application which would extend beyond the expiration date 

of 6,451,807 has been reviewed and is accepted. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 11-17 and 20-24 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over 6,140,329 (Daugan) for the reasons given in Paper No. 5. 

The Declaration under 37 CFR 1.132 of January 15, 2004 by Dr. Sides has been 

thoroughly considered but is not persuasive because decreased side effects are 

expected at lower doses. There is no showing of similar efficacy comparing 20 mg of 

the compound of the instant method with the 50 mg disclosed by Daugan. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 
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Application/Control Number: 10/031,556 	 Page 3 

Art Unit: 1614 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Cook whose telephone number is (571) 272-
0571. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marianne Seidel, can be reached on (571) 272-0584. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to Renee Jones (571) 272-0547 in Customer Service. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

The official fax number is 703-872-9806 

Rebecca Cook 

Primary Examiner 
Art Unit 1614 

May 17, 2004 
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Registration No. 32,361 
Attorney for Applicants 

 

 

PATENT- -FEE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 	 ) 
) 

WILLIAM ERNEST PULLMAN ET AL. 	) 
) 

Serial No.: 	10/031,556 	 ) 
) 

Filed: October 19, 2001 	 ) 
) 

For: UNIT DOSAGE FORM 
) 

Attorney Docket No. 29342/36206A ) 
) 

Group Art Unit: 1614 	 ) 
) 

Examiner: Rebecca Cook 	 ) 
) 
) 
) 
)  

I hereby certify that this 
paper is being deposited 
with the United States 
Postal Service with suffi-
cient postage, as first 
class mail, in an envelope 
addressed to: 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dated: January 12, 2004 

RESPONSE TO OFFICE ACTION 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

This is a response to the Office Action of 

September 17, 2003. Reconsideration and allowance of 

the application are respectfully requested. 
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The following sets forth the current status 

of the claims: 

1.-10. 	(Cancelled) 

11. (Previously amended) The method of 

claim 13 wherein the sexual dysfunction is male erec-

tile dysfunction. 

12. (Previously amended) The method of 

claim 13 wherein the sexual dysfunction is female 

arousal disorder. 

13. (Previously amended) A method of treat-

ing sexual dysfunction in a patient in need thereof 

comprising orally administering one or more unit dose 

containing about 1 to about 20 mg, up to a maximum 

total dose of 20 mg per day, of a compound having the 

structure 
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14. (Original) The method of claim 13 where-

in the unit dose contains about 2 to about 20 mg of the 

compound. 

15. (Original) The method of claim 13 

wherein the unit dose contains about 5 mg of the 

compound. 

16. (Original) The method of claim 13 

wherein the unit dose contains about 10 mg of the 

compound and is administered once per day. 

17. (Original) The method of claim 13 

wherein the unit dose is in a form selected from the 

group consisting of a liquid, a tablet, a capsule, and 

a gelcap. 

18.-19. (Cancelled) 

20. (Previously presented) The method of 

claim 13 wherein the unit dose contains about 2.5 mg of 

the compound. 

21. (Previously presented) The method of 

claim 20 wherein the unit dose is administered once per 

day. 

22. (Previously presented) The method of 

claim 15 wherein the unit dose is administered once per 

day. 
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23. (Previously presented) The method of 

claim 13 wherein the compound is administered as a free 

drug. 

24. (New) The method of claim 13 wherein 

the unit dose contains about 20 mg of the compound. 

4 
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Claims 11-17 and 20-23 are pending in the 

application. New claim 24 has been added to the appli-

cation. Therefore, claims 11-17 and 20-24 are at 

issue. 

New claim 24 recites a unit dose of about 20 

mg of Compound (I). Support for claim 24 can be found, 

for example, in claims 13 and 14. 

The courteous interview granted to appli-

cants' undersigned attorney and Soonhee Jang by 

Examiner Cook on December 10, 2003 is hereby acknow-

ledged with appreciation. During the interview, the 

outstanding Office Action, cited reference, and claims 

on file were discussed in detail. 

Claims 11-17 and 20-23 stand rejected under 

the judicially created doctrine of obviousness-type 

double patenting over U.S. Patent No. 6,451,807. In 

view of the terminal disclaimer filed concurrently with 

this response, it is submitted that this rejection has 

been overcome and should be withdrawn. 

Claims 11-17 and 20-23 stand rejected under 

35 U.S.C. §103 as being obvious over Daugan U.S. Patent 

No. 6,140,329 ('329). This rejection is based on the 

contention that the '329 patent discloses the compound 

recited in the claims, use of the compound to treat 

sexual dysfunction, oral administration, and a dosage 

encompassing the recited dosage range. For the reasons 

set forth herein, it is submitted that claims 11-17 and 

20-24 would not have been obvious to a person skilled 

in the art under 35 U.S.C. §103 over the '329 patent. 

The present claims recite a method of treat-

ing sexual dysfunction in a patient in need thereof by 

the oral administration of a unit dosage composition 

- 5 - 
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containing about 1 to about 20 mg of Compound (I), up 

to a maximum dose of 20 mg per day. The method can be 

used to treat sexual dysfunction, including male erec-

tile dysfunction (MED) and female arousal disorder 

(FAD), as recited in the claims. The '329 patent dis-

closes the use of compounds A and B for treating sexual 

dysfunction over the broad range of 0.5-800 mg, and in 

tablet or capsule dosage forms over a range of 0.2-400 

mg to treat sexual dysfunction (column 3, lines 48-55). 

The unit dose range of 1-20 mg as claimed in 

independent claim 13 of the present application is 

important because at this dose range it has surpris-

ingly low adverse side effects while still unexpectedly 

found to be efficacious. The present specification 

discloses clinical study results showing that a dose 

range of about 2 mg to 100 mg are efficacious (specifi-

cation, page 31), but doses at a level greater than 

about 20 mg (e.g., 25 mg to 100 mg) result in un-

pleasant adverse events, such as headache, dyspepsia, 

and back pain (specification, page 30, lines 15-23 and 

page 32, lines 15-20). The present specification 

further discloses "even though efficacy in the 

treatment of ED was observed at 25 mg to 100 mg unit 

doses, the adverse events observed from 25 mg to 100 mg 

dose must be considered" (Example 7 of the specifica-

tion shows that undesirable adverse events are dose 

related). Consequently, doses of Compound (I) above 

about 20 mg would have reduced tolerability because of 

an increased level of adverse events. 

Although the '329 patent teaches a unit dos-

age range for the disclosed compounds of 0.2 to 400 mg, 

administered once or several times per day, the '329 

- 6 - 
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patent does not teach or suggest a low maximum daily 

dose for effective treatment of sexual dysfunction. An 

important feature of the present invention is adminis-

tration of an oral dose of the claimed unit dosage 

composition at about 20 mg or less, per day, to treat 

sexual dysfunction, while substantially reducing ad-

verse events associated with this PDE5 inhibitor treat-

ment. 

The '329 patent does not suggest or forecast 

that a low unit dose of about 1 to about 20 mg of Com-

pound (I) would exhibit unexpected efficacy and at the 

same time unexpectedly reduce the number of adverse 

events. The '329 patent discloses a broad dose range 

of 0.2-400 mg in tablets or capsules, but this disclo-

sure would not have suggested to one of ordinary skill 

in the art at the time invention was made that the low 

claimed dose range presently claimed would exhibit the 

unexpectedly surprising results of not only being 

efficacious, but also substantially reducing the number 

of adverse events as discussed above. The '329 patent 

broadly discloses a dosage range for various PDE5 in-

hibitors, but fails to teach or suggest the specific 

unit dosage, maximum daily dosage, and the specific 

compound of the present invention that p.rovides such 

new and unexpected benefits. Although column 10, lines 

1-3 of the '329 patent states that "other doses may be 

prepared," it provides largely or at best an.illustra-

tive purpose as to show those skilled in the art how to 

make a different formulation. 

In addition to the above remarks, the Declar-

ation of Gregory D. Sides, M.D. (Sides Declaration) 

submitted concurrently with this response, illustrates 
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and corroborates the new and unexpected results pro-

vided by the presently claimed invention, i.e., the 

discovery that the compound recited in independent 

claim 13 can be orally administered in one or more unit 

dose containing about 1 to about 20 mg of the compound, 

up to a maximum dose of 20 mg/day, to provide an effec-

tive method of treating sexual dysfunction, while sub-

stantially reducing various adverse events. The 

original signed copy of the Sides Declaration will be 

retained in applicants' file, but will be forwarded to 

the examiner upon request. 

It is submitted that the claims are in proper 

form and scope for allowance. An early and favorable 

action on the merits is respectfully requested. 

Should the examiner wish to discuss the fore-

going, or any matter of form in an effort to advance 

this application toward allowance, the examiner is 

urged to telephone the undersigned at the indicated 

number. 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 

By 
James J. Napoli 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

Chicago, Illinois 
January 12, 2004 
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PATENT--FEE 

XN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this paper 
is being deposited with the United 
States Postal Service with suffi-
cient postage, as first class 
mail, in, an envelope addressed to: 
Commissioner for Patent 
P.O. Box 1450 
Alexandria, 	22313-1450 

Applicants: 

WILLIAM ERNEST PULLMAN ET AL. 

Serial No.: 10/031,556 

Piled: October 19, 2001 

For: UNIT DOSAGE FORM 

Attorney Docket No. 29342/36206A 

Group Art Unit: 1614 

Examiner: Rebecca Cook 

) 
) 

) 
) 

1 

1thfS •  
) 

) James J. Napoli 
) Registration No. 32,361 
) Attorney for Applicants 
) 

DECLARATION OF DR. GREGORY D. SIDES, M.D., F.A.C.E.P., 
F.A.C.P. 

UNDER 37 C.F.R. 51.132  

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

NOW COMES Dr. Gregory D. Sides, Declarant 

herein, and states as follows: 

1. I presently hold the position of Medical 

Director, Primary Care Products, Cialise Product Team 

at Eli Lilly and Company, Lilly Corporate Center, 

Indianapolis, Indiana 46285. 

2. My previous positions were: 

Director, Bioproduct Medical, Eli Lilly and Company, 

Indianapolis, Indiana (Jan 2002 - Jan 2003) 
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Director of Operations, Global Clinical Research, Eli 

Lilly and Company, Indianapolis, Indiana (Feb 2001 - 

Jan 2002) 

Acting Director, Cardiovascular Medical, Eli Lilly and 

Company, Indianapolis, Indiana (Jul 2000 - Feb 2001) 

Senior Clinical Research Physician, Cardiovascular, 

Medical, Eli Lilly and Company, Indianapolis, Indiana 

(Jan 1999 -,Jul 2000) 

Clinical Research Physician, Cardiovascular Division, 

Eli Lilly and Company, Indiaqapolis, Indiana (Jul 1994 

- Dec 1898) 

Clinical Research Physician, Infectious Diseases 

Division, Eli. Lilly and Company, Indianapolis, Indiana 

(Mar 1990 - Jul 1994) 

Associate Clinical Research Physician, Infectious 

Diseases Division, Eli Lilly and Company, Indianapolis, 

Indiana (Feb 1966 - Mar 1990) 

Partner, Kirtley, Paschall, Sides Emergency Physicians, 

Inc., Danville, Indiana (Nov 1964 - Mar 1988) 

Hendricks Community Hospital, Danville, Indiana (Nov 

1984 - Mar 1988) 

Emergency Physician, Midwest Medical Management, Inc. 

Indianapolis, Indiana (Jul 1983 - Nov 1984) 

2 
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3. I received a degree in Medicine from the 

Indiana University of Medicine, Indianapolis, Indiana 

in 1980. I received a B.S. in Chemistry, Magna Cum 

Laude, from Indiana State University, Terre Haute, 

Indiana in 1977. 

I completed an Internship and Residency in Internal 

Medicine at Methodist Hospital, Indianapolis, Indiana 

(1980-1983) 

I am board certified in Internal Medicine and Emergency 

Medicine: Board of Certification: Diplomate, American 

Board of Internal Medicine, September 14, 1983 

(#092096); Diplomate: American Board of Emergency 

Medicine, March 17, 1989 - December 31, 1999, 

Recertification, December 24, 1998 - December 31, 2008 

(#870725) 

4. I have practiced medicine for twenty 

three (23) years, conducted research, published about 

28 articles, 4 book chapters and 35 abstracts, and 

presented lectures at numerous conferences, served as a 

member on numerous editorial boards and scientific or 

medical advisory boards, and have a membership in 

numerous societies, such as American Association of 

Pharmaceutical Physicians, American College of 

Emergency Physicians, and American College of 

Physicians. 

5. One of my main fields of research and 

interest is in the field of Internal Medicine, in 

particular primary care product, cardiovascular, and 

infectious diseases. 

3 
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6. I have read and understand U.S. Patent 

Application Serial No. 10/031,55.6, and I am familiar 

with the September 29, 2003 Office. Action in the above-

identified application. 

7. The invention disclosed in that applica-

tion is directed to a method of treating sexual dys-

function (Claims 11-17 and 20-23), including, but not 

limited to, male erectile dysfunction and female sexual 

arousal disorder, which comprises orally administering 

to a patient in need thereof one or more unit dose 

containing about 1 to about 20 mg of Compound (I), up 

to a maximum total dose of 26 mg per day. 

(I) 

8. The present invention'is based on 

detailed experiments and clinical trials, and the 

unexpected discovery of a unit dosage form 

incorporating about 1 to about 20 mg of Compound (I) 

that, when orally administered, effectively treats 

sexual dysfunction and substantially reduces various 

undesirable adverse events. 

4 
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9. 	The new and surprisingly unexpected 

results achieved by the present invention are 

illustrated in Example 7 of the specification and in an 

analysis of pooled data from eight subsequent Phase 3 

clinical trials. Example 7 shows that compound (I) is 

efficacious in the treatment of erectile dysfunction at 

2 mg, 5 mg, and 10 mg dosages. 

10. Example 7 also shows the unexpected 

decrease in treatment-emergent, adverse events in the 

table at page 32 of the specification. The results in 

the table of Example 7 were further corroborated in 

controlled Phase . 3 studies. /The results of an analysis 

of pooled data from eight Phase 3 studies for placebo, 

5 mg, 10 mg, and 20 mg doses are set forth in the 

following table, together with the data from the table 

of Example 7 for placebo and the 50 mg dose. The Phase 

3 studies were conducted using ,20 mg or lower doses 
4 	 . 

because higher doses above 20 mg of Compound (I) had a 

sufficient number of adverse events such that the dOse 

would have reduced tolerability to the general public. 

Placebo 
(11 

Tadalaf 
it 	' 

ti) 5 mg ' 

Tadalaf 
il 

10 mg 
11.) 

Tadalaf 
it 

20 Mg 
(i) 

Adverse 
Event 

(N=476) (N=151) (N=394) (N=635) 

Headache 5% 11% 11% 15% 

Dyspepsia 1% 	• 4% 8% 10% 

Back pain 3% 3% 54 - 	6% 

Myalgia 1% 1% 4% 3% 
Nasal 
congestion 

1% 2t 3% 3% 

Flushing I% 2% 34 3% 
Pain in 
limb 

1% li 34 
_. 

3% 
. 

Placebo 
(2 

Tadalaf 
it 

SO mg 
(2) 

(N=134) (N=59) 

10% 34% 
6% 20% 
5% 24% 
3% 20% 

0% 3% 

5 
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u)  oats from an analye1s of pooled data from eight controlled Phase 
3 studies (Table 7, CIALIS US Packet Insert, Nov 2003) coded using 
Medical Dictionary for Regulatory Activities (version 5.0); 
adverse events with 	incidence on tadalafil (10 or 20 mg) and 
more frequent on drug than placebo, and 

1.2) oats from table of ExaMple 7 of specification (an analysis of 
data pooled from three Phase 2 studies (LVBF/DSD06, LVSG/DSDO4 and 
LVAC); adverse events coded using the COSTART dictionary). 

11. The data in paragraph 10 shows a 

dramatic reduction in adverse events associated with 

common adverse events, such as headache, dyspepsia and 

back pain between the 20 mg and 50 mg dosages, and 

further reductions for the 5 mg and 10 mg dosages. 

This decrease of adverse events coupled with an 

efficacy across the claimed dose range is,an unexpected 

advance in the art. 

12. All statements made herein of my own 

knowledge are true and all statements made on informa-

tion and belief are believed to be true; further, these 

statements are made with the knowledge that willful 

false statements and the like so made are punishable by 

fine or imprisonment, or both, under Section 1001 Title 

16 of the United States Code and that such willful 

false statements may jeopardize the validity of the 

application or document or any patent resulting there-

from. 

Date: 

 

, 2004 

   

6 
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Dated: January 12, 2004 

James J. Napoli 
Registration No. 32,361 
Attorney for Applicants 

PATENT- -FEE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 	 ) 
) 

WILLIAM E. PULLMAN ET AL. 	 ) 
) 

Serial No.: 10/031,556 	 ) 
) 

Filed: October 19, 2001 	 ) 
) 

For: UNIT DOSAGE FORM 	 ) 
) 

Attorney Docket No. 29342/36206A ) 
) 

Group Art Unit: 1614 	 ) 
) 

Examiner: Rebecca Cook 	 ) 
) 
) 
) 
) 
) 
) 

I hereby certify that this 
paper is being deposited 
with the United States 
Postal Service with suffi-
cient postage, as first 
class mail, in an envelope 
addressed to: 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE- 
PATENTING REJECTION OVER AN ISSUED PATENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

The undersigned, having power of attorney 

from the assignee, Lilly ICOS LLC, has executed this 

document on behalf of petitioner, Lilly ICOS LLC. 

Petitioner is a Delaware limited liability company, 

1209 Orange Street, Wilmington, Delaware 19801, and is 

the owner of 100% interest in the instant application, 

as shown by the assignment recorded March 25, 2002, at 

Reel 12740, Frame 679. Petitioner hereby disclaims, 

except as provided below, the terminal part of the 

statutory term of any patent granted on the instant 

application, which would extend beyond the expiration 
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date of the full statutory term defined in 35 U.S.C. 

§154 to §156 and §173, as presently shortened by any 

terminal disclaimer of prior Patent No. 6,451,807. 

Petitioner also is the owner of 100% interest in U.S. 

Patent No. 6,451,807 as shown by the assignment re-

corded on August 3, 2000 at Reel 11017, Frame 503. 

Petitioner hereby agrees that any patent so granted on 

the instant application shall be enforceable only for 

and during such period that it and U.S. Patent No. 

6,451,807 are commonly owned. This agreement runs with 

any patent granted on the instant application and is 

binding upon the grantee, its successors, or assigns. 

In making the above disclaimer, petitioner 

does not disclaim the terminal part of any patent 

granted on the instant application that would extend to 

the expiration date of the full statutory term as de-

fined in 35 U.S.C. §154 to §156 and §173 of prior 

Patent No. 6,451,807, as presently shortened by any 

terminal disclaimer, in the event that it later: 

expires for failure to pay a maintenance fee, is held 

unenforceable, is found invalid by a court of competent 

jurisdiction, is statutorily disclaimed in whole or 

terminally disclaimed under 37 C.F.R. §1.321, has all 

claims cancelled by a reexamination certificate, is 

reissued, or is in any manner terminated prior to the 

expiration of its full statutory term as presently 

shortened by any terminal disclaimer. 

I hereby declare that all statements made 

herein of my own knowledge are true and that all state-

ments made on information and belief are believed to be 

true; further, these statements are made with the 

knowledge that willful false statements and the like so 
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made are punishable by fine or imprisonment, or both, 

under Section 1001, Title 18 of the United States Code, 

and that such willful false statements may jeopardize 

the validity of the application or any patent issued 

thereof. 

The Commissioner is hereby authorized to 

credit any overpayment or charge any additional fees 

which may be required during the pendency of this 

application under 37 C.F.R. §1.16 or 37 C.F.R. §1.17 or 

under applicable rules (except payment of issues fees), 

to Deposit Account No. 13-2855. A copy of this trans-

mittal is enclosed. 

Registration No. 32,361 

Dated: January 12, 2004 

El Our firm check in the amount of $110.00 is enclosed 
in payment of the requisite Terminal Disclaimer fee 
under 37 C.F.R. §1.20(d). 
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I hereby certify that this correspondence is being deposited with the U.S. Posta ervice with sufficient postage as First Class Mail, in 
an envelope addressed to: Commissioner for Pate 	 x 1450 Ale E ndri , VA 22313-1450, on the date shown below. 

Dated: January 12, 2004 	 Signatur 	 (James J. Napoli) 

   

, .-- 
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PTO/SB/22 (08103) 
Approved for use through 7/31/2006. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless if displays a valid OMB control number. 

Docket No. (Optional) 
29342/36206A 

e 

-N5-1410N  FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 

In re Application of 	William E. Pullman et al. 

Filed 
October 19, 2001 

Application Number 
10/031,556-Conf. #6526 

For: UNIT DOSAGE FORM 

Art Unit 	 1614 Examiner 	 R. Cook 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above 
identified application. 
The requested extension and appropriate non-small-entity fee are as follows (check time period desired): 

X One month (37 CFR 1.17(a)(1)) 
	

$ 	 110.00 

Two months (37 CFR 1.17(a)(2)) 

Three months (37 CFR 1.17(a)(3)) 

Four months (37 CFR 1.17(a)(4)) 

Five months (37 CFR 1.17(a)(5)) 

I am the 

Applicant claims small entity status. See 37 CFR 1.27. Therefore, the fee amount shown above is 
reduced by one-half, and the resulting fee is: $ 	 

A check in the amount of the fee is enclosed. 

Payment by credit card. Form PTO-2038 is attached. 
.04  

The Director has already been authorized to charge fees in this application to a Deposit Agaunt. 
"Z• 

The Director is hereby authorized to charge any fees which may be required, or credit any ct'S 	c-9 	VIN  
O 2,. 

g_sa.  

overpayment, to Deposit Account Number 	13-2855 

I have enclosed a duplicate copy of this sheet. 

applicant/inventor. 
assignee of record of the entire interest. See 37 CFR 3.71. 

Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). 

attorney or agent of record. Registration Number 	  

cv‘ 
x 

x 

X 
	

attorney or agent under 37 CFR 1.34(a). 
Registration number if acting under 37 CFR 1.34(a) 	32,361 

January 12, 2004 ' 

  

   

Date 

  

Signalre 

(312) 474-6614 
	

James J. Napoli 
Telephone Number 
	

Typed or printed name 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more 
than one signature is required, see below  

Total of forms are submitted. 

01/16/2004 CHOWN 00000070 10031556 

01 FC:1251 	 110.00 OP 1 
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• PTO/S13117 (10-03) 
Approved for use through 7/31/2006. OMB 0651-0032 l  

"CI 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Und 	Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

mpir ts.  \I%  
E-  E TRANSMITTAL 

for FY 2004 
Effective 10/01/2003, Patent fees are subject to annual revision. 

Complete if Known 

Application Number 10/031,556-Conf. #6526 

Filing Date October 19, 2001 

First Named Inventor William E. Pullman 
Examiner Name R. Cook 

1 
1 Applicant claims small entity status. See 37 CFR 1.27 Art Unit 1614 

TOTAL AMOUNT OF PAYMENT 	I 	($) 	220.00 Attorney Docket No. 29342/36206A 

METHOD OF PAYMENT (check all that apply) FEE CALCULATION (continued) 

X Check 

Deposit Account: 

Credit 
	Card 

Money 
Order Other None 3. ADDITIONAL FEES 

Large Entity 	Small Entity Deposit 
• Account 

Number 
13-2855 Fee 	Fee 

Code 	($) 
Fee 	Fee 

Fee Description Code 	(S) 	 Fee Paid 

Deposit 
Account 
Name 

MARSHALL, GERSTEIN & 
BORUN LLP 

1051 	130 2051 	65 	Surcharge—late filing fee or oath 

1052 	50 2052 	25 	Surcharge — late provisional filing fee or cover 
sheet. The 

to the 

Director is authorized to: (check 

Charge fee(s) indicated below 

Charge any additional fee(s) or any 

	Charge fee(s) indicated below, except 

above-identified deposit account. 

all that 

X 

for 

underpayment 

apply) 

Credit any overpayments 

of fee(s) 

the filing fee 

1053 	130 1053 	130 	Non-English specification 

1812 	2,520 1812 	2,520 For filing a request for ex parte reexamination 

1804 	920* 1804 	920" 	Requesting publication of SIR prior to 
Examiner action 

1805 	1,840" 1805 	1.840. Requesting publication of SIR after 
Examiner action 

1251 	110 2251 	55 	Extension for reply within first month 110.00 FEE CALCULATION 

1252 	420 2252 	210 	Extension for reply within second month 1. BASIC FILING 
Large Entity 
Fee 	Fee 

FEE 
Small Entity 
Fee 	Fee 	Fee Description 	Fee Paid 

1253 	950 2253 	475 	Extension for reply within third month 

1254 	1,480 2254 	740 	Extension for reply within fourth month 
Code 	(5) Code 	(5) 

1255 	2,010 2255 	1,005 Extension for reply within fifth month 1001 	770 2001 	385 	Utility filing fee 

1401 	330 2401 	165 	Notice of Appeal 1002 	340 2002 	170 	Design filing fee 

1402 	330 2402 	165 	Filing a brief in support of an appeal 1003 	530 2003 	265 	Plant filing fee 

1403 	290 2403 	145 	Request for oral hearing 1004 	770 2004 	385 	Reissue filing fee 

1451 	1,510 1451 	1,510 Petition to institute a public use proceeding 1005 	160 2005 	80 	Provisional filing fee 

1452 	110 2452 	55 	Petition to revive — unavoidable 
SUBTOTAL (1) ($) 	0.00 

1453 	1,330 2453 	665 	Petition to revive - unintentional 

2. EXTRA CLAIM FEES FOR UTILITY AND REISSUE 
Extra 	Fee from 
Claims 	below 	Fee Pald 

1501 	1,330 2501 	665 	Utility issue fee (or reissue) 

1502 	480 2502 	240 	Design issue fee 

1503 	640 2503 	320 	Plant issue fee Total Claims -20** = x = 

1460 	130 1460 	130 	Petitions to the Commissioner Independent 
Claims 

x = 

1807 	50 1807 	50 	Processing fee under 37 CFR 1.17(q) Multiple Dependent = 

Large Entity Small Entity 1806 	180 1806 	180 	Submission of Information Disclosure Stmt 

Fee 	Fee 
Code 

Fee 	Fee Fee Description 8021 	40 Recording each patent assignment per 8021 	40 property (times number of properties) ($) 

1202 	18 
1201 	86 

1203 	290 

1204 	86 

1205 	18 

Code 	($) 

2202 	9 	Claims in excess of 20 

2201 	43 	Independent claims in excess of 3 

2203 	145 	Multiple dependent claim, if not paid 

2204 	43 	" Reissue independent claims 
over original patent 

2205 	9 	"" Reissue claims in excess of 20 
and over original patent 

1809 	770 2809 	385 	Filing a submission after final rejection 
(37 CFR 1.129(a)) 

 
1810 	770 2810 	385 	For each additional invention to be 

examined (37CFR 1.129(b)) 
1801 	770 2801 	385 	Request for Continued Examination (RCE) 

1802 	900 Request for expedited examination 1802 	900
of a design application 

Other fee (specify) 	 Terminal Disclaimer fee 110.00 

*Reduced by Basic Filing Fee Paid 	SUBTOTAL (3) 	($) 	 220.00 SUBTOTAL (2) 	($) 	 0.00 
**or number previously paid, if greater: For Reissues, see above 

SUBMITTED BY 	 (Complete (if applicable)) 

Name (Print/Type) Jam es J. Napoli I Registration No. 
(Attorney/Agent) 132,361 Telephone (312) 474-6614 

Signature 

......t4}...I4.  

440S 
Date January 12, 2004 

I hereby certify that this correspondence is being deposited with the U.S. Pos I Service with sufficient postage as First Class Mail, in 
an envelope addressed to: Commissioner for Patent 	ox 1450 Ate 	a, VA 22313-1450, on the date shown below. 

Dated: January 12, 2004 	 Signatu (James J. Napoli) 
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• ------11111/1Application No. 	-wc Applicant(s) 

PULLMAN ET AL. 10/031,556 
Intend w Summary 

Art Unit 

1614 

Examiner 

Rebecca Cook 

All participants (applicant, applicant's representative, PTO personnel): 

(1) Rebecca Cook. 	 (3)Soonhee Jana. 

(2) James Napoli. 	 (4) 

Date of Interview: 10 December 2003. 

Type: a)D Telephonic b)D Video Conference 

	

c)E1 Personal [copy given to: 1)IE applicant 	2)1=1 applicant's representative] 

	

Exhibit shown or demonstration conducted: d)D Yes 	e)0 No. 
If Yes, brief description: 	 

Claim(s) discussed: Calims pending. 

Identification of prior art discussed: art of record. 

Agreement with respect to the claims OD was reached. g)0 was not reached. h)D N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: Attorneys for applicants will submit a Declaration under 37 CFR 1.132 which shows  
unexpected reduction of side effect at 20 mq when compared to the 50 mq dosage disclosed in Daugan. They will 
also submit a Terminal Disclaimer over 6,451,807. Examiner will consider a showing of unexpected results favorably.  

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY 
FORM, WICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See 
Summary of Record of Interview requirements on reverse side or on attached sheet. 

Examiner Note: You must sign this form unless it is an 

 

Attachment to a signed Office action. 	 Examiner's signature, if required 

U.S. Patent and Trademark Office 
PTOL-413 (Rev. 04-03) 
	

Interview Summary 	 Paper No. 17 
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Iliummary of Record of Interview Requiremike s''' 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

it is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 

Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 

An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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• 
UNITED 	STATES PATENT AND TRADEMARK OFFICE 

APPLICATION No. 	I 	FILING DATE 
	

FIRST NAMED INVENTOR 	I ATTORNEY DOCKET NO. 	CONFIRMATION NO. 

10/031,556 
	

.10/19/2001 
	

William Ernest Pullman 
	

29342/36206A 
	

6526 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addrus: COMMISSIONER FOR PATENTS 

P.O. Box 1430 
Alexandria, Virginia 22313-1450 
www.untt.o.gov  

4743 	 7590 	 09/17/2003 

MARSHALL, GERSTEIN & BORUN LLP 
6300 SEARS TOWER 
233 S. WACKER DRIVE 
CHICAGO, IL 60606 

EXAMINER 

COOK, REBECCA 

ART UNIT 
	

PAPER NUMBER 

1614 

DATE MAILED: 09/17/2003 

Please find below and/or attached an Office communication concerning this application or proceeding. 

PTO-90C (Rev. 07-01) 
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Office Action Summary 

Application No. 

10/031,556 

Applicant(s) 

PULLMAN ET AL. 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- 	Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)Z 	Responsive to communication(s) filed on 09 September 2003 . 

2a)0 This action is FINAL. 	 2b)Z This action is non-final. 

3)0 	Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)Z Claim(s) 11-17 and 20-23  is/are pending in the application. 

4a) Of the above claim(s) 	is/are withdrawn from consideration. 

5)0 Claim(s) 	is/are allowed. 

6)Z Claim(s) 11-17 and 20-23  is/are rejected. 

7)0 Claim(s) 	 is/are objected to. 

8)0 Claim(s) 	are subject to restriction and/or election requirement. 
Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on 	 is/are: a)0 accepted or b)0 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11)0 The proposed drawing correction filed on 	 is: a)0 approved b)0 disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12)0 The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. §§ 119 and 120 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)0 All b)0 Some * c)0 None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. 	 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

14)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) ❑ The translation of the foreign language provisional application has been received. 
15)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) ❑ Notice of References Cited (PTO-892) 	 4) El Interview Summary (PTO-413) Paper No(s). 	 . 
2) ❑ Notice of Draftsperson's Patent Drawing Review (PTO-948) 	 5) ❑ Notice of Informal Patent Application (PTO-152) 
3) El Information Disclosure Statement(s) (PTO-1449) Paper No(s) 11 . 	 6) ❑ Other: 

Examiner 

Rebecca Cook 

Art Unit 

1614 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 04-01) Office Action Summary 	 Part of Paper No. 16 
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Application/Control Number: 10/031,556 	 Page 2 

Art Unit: 1614 

DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 

September 9, 2003 has been entered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 11-17, 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over 6,140,329 (Daugan) for the reasons given in Paper No. 5. Daugan (col. 1, 

compound (I), col. 3, lines 48-65, col. 5, lines 60-65,col. 7, Ex. 1, Compound A, claims 

16-17) disclose the instant compound and a method of using it to treat sexual 

dysfunction. It further discloses oral administration and a dosage within the recited 

range. 

Applicants continue to argue that the instant compound has reduced side effects 

when compared with Viagra. This is not persuasive, since the two compounds are 

structurally different. 
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Application/Control Number: 10/031,556 	 Page 3 

Art Unit: 1614 

Applicants continue to argue that Daugan fails to suggest the instant low dose, 

since the examples are to 50 mg. This is not persuasive. Daugan discloses (column 3, 

lines 50-52) a dose ranging from 0.5-800 mg, which includes the instant 1-20 mg. In the 

absence of a showing of unexpected results comparing the disclosed 50 mg dose of 

Daugan with upper dosage range of 20 mg of instant claim 13 no unobviousness is 

seen in the dosage range of the instant claims. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 11 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 11-17, 20-23 are rejected under the judicially created doctrine of 

obviousness-type double patenting as being unpatentable over claiml-7 of U.S. Patent 

No. 6,451,807. Although the conflicting claims are not identical, they are not patentably 

distinct from each other because the comprising language of the instant claims would 

include treating sexual dysfunction in a patient suffering from a retinal disease or the 

heart conditions recited in claim 4 of '807. Furthermore, claim 7 of '807 teaches the 

compound of the instant method. 
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Application/Control Number: 10/031,556 	 Page 4 

Art Unit: 1614 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Cook whose telephone number is (703) 308-
4724. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marianne Seidel, can be reached on (703) 308-4725. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 
308-4556. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308-
1235. 

REBECCA 
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IN THE CLAIMS'  

1.-10. 	(Cancelled) 

.11. (Previously amended) The method of 

claim 13 wherein the sexual dysfunction is male erec-

tile dysfunction. 

12. (Previously amended) The method of 

claim 13 wherein the sexual dysfunction is female 

arousal disorder. 

13. (Previously amended) A method of treat-

ing sexual dysfunction in a patient in need thereof 

comprising orally administering one or more unit dose 

containing about 1 to about 20 mq, up to a maximum 

total dose of 20 mg per day, of a compound having the 

structure 

14. (Original) The method of claim 13 where-

in the unit dose contains about 2 to about 20 mg of the 

compound. 

- 2 - 
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15. (Original) The method of claim 13 

wherein the unit dose contains about 5 mg of the 

compound. 

16. (Original) The method of claim 13 

wherein the unit dose contains about 10 mg of the 

compound and is administered once per day. 

17. (Original) The method of claim 13 

wherein the unit dose is in a form selected from the 

group consisting of a liquid, a tablet, a capsule, and 

a gelcap. 

18.-19. (Cancelled) 

20. (New) The method of claim 13 wherein 

the unit dose contains about 2.5 mg of the compound. 

21. (New) The method of claim 20 wherein 

the unit dose is administered once per day. 

22. (New) The method of claim 15 wherein 

the unit dose is administered once per day. 

23. (New) The method of claim 13 wherein 

the compound is administered as a free drug. 

3 
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REMARKS  

Claims 1-8 and 11-17 are pending in the 

application. Claims 1-8 have been cancelled by this 

amendment. New claims 20-23 have been added to the 

application. Therefore, claims 11-17 and 20-23 are at 

issue. 

This amendment is submitted in accordance 

with 37 C.F.R. 51.116(a) and §1.116(b) in order to 

present the rejected claims in a better form for 

allowance or appeal. The amendment is necessary to 

eliminate a rejection under 35 U.S.C. §103. This 

amendment was not presented earlier because applicants 

believed and still believe that the amendment mailed 

February 6, 2003 overcame the rejection under 35 U.S.C. 

§103. The amendment should be entered because (a) it 

places the application in better form for allowance or 

appeal, and the amendment does not require further 

searching or present any new issues, and (b) a Request 

for Continued Examination (RCE) is submitted concur-

rently with this amendment. 

The courteous telephonic interview granted to 

applicants' undersigned attorney by Examiner Cook on 

August 26, 2003 is hereby acknowledged with apprecia-

tion. During the interview, the outstanding Office 

Action, cited reference, and claims on file were dis-

cussed in detail. 

New claims 20-23 have been added to the 

application. These new claims are fully supported in 

the application as originally filed, see, for example, 

original, and now-cancelled, claim 4 and claim 16, and 

- 4 
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the specification at page 7, lines 26-28, and page 9, 

line 32 through page 10, line 3. 

Claims 1-8 and 11-17 stand rejected under 35 

U.S.C. §103 as being obvious over Daugan U.S. Patent 

No. 6,140,329 ('329). This rejection is based on the 

contention that the '329 patent discloses the compound 

recited in the claims, use of the compound to treat 

sexual dysfunction, oral administration, and a dosage 

encompassing the recited dosage range. In view of the 

unexpected results demonstrated by the claimed compound 

at the claimed low dosage (i.e., about 1 to about 20 

mg) and claimed low maximum total daily dose (i.e., 

maximum 20 mg/day), it is submitted that this rejection 

is in error and should be withdrawn. 

In particular, composition claims 1-8 have 

been cancelled without prejudice. In view of the tele-

phonic interview, these composition claims have been 

cancelled to facilitate prosecution, and not because of 

questions relating to patentability. The composition 

claims will be pursued in a continuation application. 

It is submitted that for the reasons set 

forth in Amendment "A" mailed February 6, 2003 and 

incorporated herein by reference, and because of the 

new and unexpected results achieved by the present in-

vention, it is submitted that method claims 11-17 and 

new claims 20-23 would not have been obvious to a 

person skilled in the art, and the rejection of the 

pending claims under 35 U.S.C. §103 over the '329 

patent should be withdrawn. 

The present claims recite a method of treat-

ing sexual dysfunction in a patient in need thereof by 

- 5 
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the oral administration of a unit dosage composition 

containing about 1 to about 20 mg of a specifically 

claimed compound, up to a maximum dose of 20 mg per 

day. The method can be used to treat sexual 

dysfunction, including, for example, male erectile 

dysfunction (MED) and female arousal disorder (FAD), as 

recited in the claims. As discussed in Amendment "A" 

and hereafter, the cited reference fails to teach or 

suggest a method of treating sexual dysfunction using 

about 1 to about 20 mg of the claimed PDE5 inhibitor, 

up to a maximum total dose of about 20 mg per day. 

It is submitted that the examiner's obvious-

ness conclusion is incorrect because the '329 patent 

fails to teach or suggest a low oral dosage of the 

claimed PDE5 inhibitor to effectively treat sexual 

dysfunction. In addition, the presently claimed inven-

tion provides unexpected benefits and is a substantial 

advance in the art. In particular, the presently 

claimed invention (a) effectively treats sexual dys-

function using a low dose of a particular PDE5 inhib-

itor, (b) eliminates or reduces various adverse side 

effects associated with current PDE5 inhibitor therapy 

used to treat sexual dysfunction, i.e., VIAGRAe, and 

(c) increases the population treatable for sexual dys-

function using a PDE5 inhibitor. 

In particular, the '329 patent discloses a 

class of PDE inhibitors, including the compound recited 

in claim 13, useful in oral dosage forms over a range 

of 0.2-400 mg to treat sexual dysfunction. However, 

all examples in the '329 patent teach using 50 mg of 

active compound per dosage form. See columns 8-10 of 

- 6 
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the '329 patent. The '329 patent provides no teaching 

or suggestion of a preferred unit dose, except for the 

50 mg dose in the examples. Thus, the lowest dose of 

PDE5 inhibitor embodied in the '329 patent in a unit 

dose composition is 50 mg of the active ingredient. 

Although column 10, lines 1-3 of the '329 

patent states that "other doses may be prepared," this 

teaching does not address the dosage needed for an 

effective treatment of sexual dysfunction. This state-

ment in the '329 patent merely is directed to teaching 

those skilled in the art how to make a different unit 

dose. This teaching of the '329 patent, however, fails 

to instruct whether the 50 mg dose should be increase 

or decreased. 

Therefore, although the '329 patent teaches a 

unit dosage range for the disclosed compounds of 0.2 to 

400 mg, administered once or several times per day, the 

'329 patent does not teach or suggest a low maximum 

daily dose for effective treatment of sexual dysfunc-

tion. An important feature of the present invention is 

administration of an oral dose of the claimed unit dos- 

age composition at 

sexual dysfunction 

neither taught nor 

The '329 

compounds, and two 

ment of impotence. 

20 mg or less, per day, to treat 

(see claim 13). Such a feature is 

suggested in the '329 patent. 

patent discloses thirteen specific 

preferred compounds, for the treat- 

One of the preferred corn-pounds, 

i.e., Example 1 (Compound A) of the '329 patent is Com- 

pound (I) recited in the present claims. 

Even though Compound (I) is disclosed as a 

preferred compound, the '329 patent contains no teach- 

- 7 
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ing or suggestion that Compound (I) can be expected to 

successfully perform at a dosage less than 50 mg. The 

'329 patent merely teaches a broad dosage range for a 

class of compounds and for particular individual com-

pounds. The only specific dosage disclosed in the '329 

patent, and particularly for Compound (I), is 50 mg. 

Accordingly, insofar as the '329 patent does 

not disclose any dose below 50 mg for Compound (I) or 

any other compound, the '329 patent can be read to 

teach that a 50 mg dose is an effective dose of Com-

pound (I). The disclosure at column 10, lines 1-3 of 

the '329 patent does not alter this teaching fox the 

reasons set forth above. The lack of an example or any 

specific disclosure relating to a lower dose (i.e., 

less than 50 mg) for the preferred compounds of the 

'329 patent implies that it was not understood a lower 

dose of the claimed compound could effectively treat 

sexual dysfunction. 

The '329 patent contains no disclosure that 

would lead a person skilled in the art to consider 

using the presently claimed low unit dose and maximum 

daily dose of Compound (I) with any reasonable expec-

tation of successfully treating sexual dysfunction. In 

contrast, the present claims are enabled and supported 

by the clinical trials set forth in the specification. 

The specification, in Examples 6 and 7, clearly shows 

that a low dose of Compound (I) successfully treats 

sexual dysfunction and leads to a reduction or elimina-

tion of various adverse side effects. 

In summary, there is no basis to contend that 

the presently claimed unit dosage composition or method 

- 8 
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would have been obvious from the '329 patent, which 

merely teaches a broad dosage range for a class of PDE5 

inhibitors to treat sexual dysfunction. Furthermore, 

there is no incentive to provide a claimed unit dosage 

composition based on the examples of the '329 patent 

(limited to 50 mg dose). 

The examiner states that no unexpected re-

sults are demonstrated for the claimed enantiomer. To 

the contrary, as discussed in Amendment "A" at pages 7-

9, and incorporated herein by reference, the claimed 

enantiomer possesses improved properties over its three 

stereoisomers. 

In addition, the presently claimed invention 

satisfies a long-felt need in the art. A unit dosage 

composition containing Compound (I) is in the final 

approval stages at the Food and Drug Administration. 

After approval, which is expected in late 2003, the 

unit dosage form containing Compound (I), also known as 

tadalafil, will be marketed under the tradename 

CIALIS°. CIALIS®  will be in direct competition with 

VIAGRA®. CIALIS®  (i.e., a unit dosage composition of 

the present invention) overcomes some of the disadvan-

tages associated with prior PDE5 inhibitor treatments 

of sexual dysfunction, e.g., VIAGRA®, and provides an 

unexpected improvement in the art. 

Applicants have discovered that the compound 

recited in independent claim 13 can be administered in 

a unit dosage composition containing about 1 to about 

20 mg of the compound, up to a maximum dose of 20 

mg/day, to provide an effective method of treating 

sexual dysfunction, while reducing or eliminating 

9 
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various adverse side effects associated with VIAGRA®. 

This aspect of the present invention is discussed in 

Amendment "A," pages 11-14, incorporated herein by 

reference. 

For example, clinical studies have shown that 

a method of treating sexual dysfunction utilizing a 

presently claimed unit dosage effectively reduces 

flushing or visual abnormalities in susceptible indi-

viduals. See Examples 5-7, at pages 26-30 of the 

specification, wherein administration of the claimed 

unit dosage composition reported incidence of flushing 

below 2%. This incidence rate of flushing demonstrates 

marked improvement over VIAGRA®, i.e., 10% flushing 

incidence rate reported on the VIAGRA°  label. 

A person skilled in the art would not have 

been motivated from the '329 patent to provide a method 

as recited in the present claims with any expectation 

that claimed unit dosage and low maximum daily dose 

would provide such unexpected results in the treatment 

of sexual dysfunction. From a reading of the '329 

patent, it would have been expected that a dose greater 

than a daily 20 mg maximum dose of Compound (I) is 

needed to treat sexual dysfunction effectively, i.e., 

about 50 mg. Additional unexpected benefits of the 

present invention are the improvements demonstrated by 

the claimed over present-day, commercially available 

PDE5 inhibitor treatment for sexual dysfunction. The 

present invention, therefore, not only is nonobvious 

over the '329 patent, but also satisfies long-felt and 

unmet needs in the art. 

- 10 - 
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In summary, the presently claimed invention 

would not have been obvious over the '329 patent, and 

the invention satisfies a long-felt need in the art. 

All examples in the '329 patent teach a 50 mg dose of 

the active compound. The cited art absolutely fails to 

suggest that a low dose of any PDE5 inhibitor, let 

alone the specific PDE5 inhibitor recited in claim 13, 

can be used in a method to successfully treat sexual 

dysfunction, while eliminating or reducing various 

adverse side effects associated with the current PDE5 

inhibitor treatment fox sexual dysfunction. 

Applicants, therefore, have discovered a 

method of treating sexual dysfunction wherein a par-

ticular low unit dosage composition containing a par-

ticular PDE5 inhibitor effectively treats sexual dys-

function using a 20 mg/day maximum dose, while avoiding 

or reducing various adverse side effects. The '329 

patent broadly discloses a dosage range for various 

PDE5 inhibitors, but fails to teach or suggest the 

specific unit dosage, maximum daily dosage, and the 

specific compound of the present invention that 

provides such new and unexpected benefits. 

It is submitted, therefore, that the claims 

are now in proper form and scope for allowance. An 

early and favorable action on the merits is respect- 

' 	 fully reqUested. 

Should the examiner wish to discuss the fore-

going, or any matter of form in an effort to advance 

this application toward allowance, the examiner is 

urged to telephone the undersigned at the indicated 

number. 
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Respectfully submitted, 

MARSHALL, GXRSTEIN & BMW LLP 

James J. Napoli 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Seers Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

1 

Chicago, Illinois 
September 9, 2003 
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Commissioner for Patents 
P.O. Box 1450 
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First Named Inventor William E. Pullman 

Art Unit 1614 

Examiner Name R. Cook 

Attorney Docket No. 29342/36206A 
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This is a Request for Continued Examination (RGE) under 37 CFR 1.114 of the above-Identified application. 
Request for Continued Examination (RCE) practice Under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 
8, 1995, or to any design application. 

1. I—SJbmission required under 37 CFR 1.114 	Note: if the RCE ie proper, any previously 
in which they were fled unless 

emendment(s) entered, applicant 

outstanding, any amendrnents 
box is not checked. 

or Reply Brief previously filed 

filed unentered amendments and 
applicant instructs otherwise. Jr 
must request non-entry of sech 

filed after the final Office action 

on 

amendments 
applicant 
amendment(s). 

a. 

i.  

ii.  

b. Ell 

i.  

ii.  

does not 

Previously 
may be 

[7  Consider 

II Other 
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enclosed with the RCE will be entered in the order 
wish to have any previously filed unerueted 

submitted. If a final Office action is 
Considered as a subrnission even if this 

the arguments in the Appeal Brief 
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iv.  

X Amendment/Reply 

II Affidavit(s)/Declaration(a) 

Disclosure Statement (IDS) .Information 

111 Other 
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shall not exceed 3 months: Fee under 37 CFR 1.17() required) 

2. Miscellaneous 

a. II Suspension 

period of 

Other 

The RCE 

The Director 
Deposit 

I RCE 

of action on the above-identified application 

months. (Period of suspension 

b. I 

3 Fees fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 

is hereby authorized to charge the following fees, 
Account No. 	 13-2855 

when the RCE is filed. 

or credit any overpayments, to a. X 
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ii.  

iii.  
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fee required under 37 CFR 1.17(e) 
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Application Number 	7 Filed 
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PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 

Art Unit 	1614 Examiner 	R. Cook 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above 
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E Two months (37 CFR 1.17(a)(2)) 	 410.00 

❑ Three months (37 CFR 1.17(x)(3)) 

O Four months (37 CFR 1.17(a)(4)) 
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IT Applicant claims small entity status. See 37 CFR 127. Therefore, the fee amount shown above is 
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O A Check in the amount of the fee is enclosed. 

O Payment by credit card. Form PTO-2038 is attached. 
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overpayment, to Deposit Account Number 	13-2855 
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❑ assignee of record of the entire interest See 37 CFR 3.71. 

Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). 

1=1 attorney or agent of record. Registration Number 	  

E attorney or agent under 37 CFR 1.34(a), 
Registration number if eeting under 37 CFR 1.34(a) 	32 ,3:  
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Date 	 Signa re 
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RECEIVE" 

MY; 0 4 7003 

TECH CENTER A60012900 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 
	

) 
	

I hereby certify that this 

	

) 
	

paper is being deposited with 
WILLIAM ERNEST PULLMAN ET AL. 	) 
	

the United States Postal.  

	

) 
	

Service with sufficient 
Serial No.: 10/031,556 	 ) 
	postage, as first class mail, 

	

) 
	

in an envelope addressed to: 
Filed: October 19, 2001 	 ) 
	

Commissioner for Patents 

	

) 
	

P.O. Box 1450 
For: UNIT DOSAGE FORM 	 ) 
	

Alexandria, VA 22313-1450 
) 

Attorney Docket No. 29342/36206A 	) 	Dated: July 24, 2003 
) 

Group Art Unit: 1614 	 ) 
) 

Examiner: Rebecca Cook 	 ) 
) 
) 

	

) 	James J. Napoli 

	

) 	Registration No. 32,361 

	

) 	Attorney for Applicants 

--i 
C, 

N.) 
77; 

Commissioner for Patents 	 g• 	,—,. Fri 
C c7, (TY 

P.O. Box 1450 	 a: I 	it 
Alexandria, Virginia 22313-1450 	 > 	__ --< 

Sir: 
c7.7. 
a 

Pursuant to their duty of disclosure under 37 

C.P.R. §1.56, applicants hereby bring to the examiner's 

attention a patent that may be material to the 

examination of the above-identified application. 

Therefore, in compliance with 37 C.F.R. §1.97 and §1 98, 

applicants enclose a completed Form PTO-1449 listing the 

possibly pertinent patent and a copy. of the patent_ 

This Supplemental Information Disclosure 

Statement is submitted more than three months after the 
	kr} 

C=. 

filing date of the above-identified application, which is 
.--.. 

presently under final rejection. Therefore, under 37 	. 
eu a, cn. c=. 0 

C.F.R. §1.97(d), this Supplemental 'Information Disclosure .=. .c:. 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
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By a2244-1--- 

James J. Napol 
Registration No. 32,361 

O 

Statement shall be considered by the Patent Office 

because: (1) each item of information contained in this 

Supplemental Information Disclosure Statement was first 

cited in any communication from a foreign patent office 

in a counterpart foreign application not more than three 

months prior to the filing of this Supplemental 

Information Disclosure Statement (37 C.F.R. §1.97(e)(1)), 

and (2) the fee set forth in 37 C.F.R. §1.17(p) is 

submitted herewith. 

The Commissioner, however, is hereby authorized 

to charge any fee which may be required during the 

pendency of this application under 37 C.F.R. 1.16 or 37 

C.F.R. 1.17 to Deposit Account No. 13-2855. A duplicate 

copy of this Transmittal is enclosed herewith. 

A copy of the Hungarian Search Report, and an 

English language translation, is enclosed for the 

convenience of the examiner and to complete the file. 

Please not that references cited in a previous 

Information Disclosure Statement are not cited herein. 

In addition, the enclosed U.S. Patent No. 6,451,807 

corresponds to HU P0001632A. 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 

July 24, 2003 
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Office Action Summary 

Application No. 

10/031,556 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- 	Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- 	If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
- 	If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- 	Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1.704(b). 
Status 

1)E 	Responsive to communication(s) filed on 20 January 2003 . 

2a)E This action is FINAL. 	 2b)0 This action is non-final. 

3)0 	Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)E Claim(s) 1-8 and 11-17  is/are pending in the application. 

4a) Of the above claim(s) 	 is/are withdrawn from consideration. 

5)0 Claim(s) 	is/are allowed. 

6)E Claim(s) 1-8 and 11-17  is/are rejected. 

7)0 Claim(s) 	is/are objected to. 

8)0 Claim(s) 	 are subject to restriction and/or election requirement. 
Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on 	is/are: a)D accepted or b)0 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11)0 The proposed drawing correction filed on 	 is: a)0 approved b)0 disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12)0 The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. §§ 119 and 120 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)0 All b)0 Some * c)0 None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. 	. 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

14)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application 

a) ❑ The translation of the foreign language provisional application has been received. 
15)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) ❑ Notice of References Cited (PTO-892) 4) ❑ Interview Summary (PTO-413) Paper No(s). 
2) ❑ Notice of Draftsperson's Patent Drawing Review (P10-948) 5) ❑ Notice of Informal Patent Application (PTO-152) 

3) E] Information Disclosure Statement(s) (P10-1449) Paper No(s) 9 . 6) ❑ Other: 

Examiner 

Rebecca Cook 

Applicant(s) 

PULLMAN ET AL. 

Art Unit 

1614 

U.S. Patent and Trademark Office 
P10-326 (Rev. 04-01) Office Action Summary 	 Part of Paper No. 10 
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Application/Control Number: 10/031,556 	 Page 2 

Art Unit: 1614 

In view of the amendments to the claims the earlier objection is overcome. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-8, 11-17 are again rejected under 35 U.S.C. 103(a) as being 

unpatentable over 6,140,329 for the reasons given in Paper No. 5. Applicants argue 

that '329 fails to suggest the instant low oral dosage, since the examples are to 50 mg. 

This is not persuasive, In '329, column 3, line 51 discloses a dosage range that includes 

the instant dose and column 10, lines 1-3 recites that other doses [than 50 mg] may be 

prepared. Applicant also argues that the instant examples show a low incidence of side 

effects as compared to adverse events reported in the VIAGRA (sildenafil) insert. This 

is not persuasive, since the compound of '329 is the instant compound and is not 

sildenafil. 

In the absence of a showing of unexpected results no unobviousness is seen in 

using 20 mg of the instant enantiomer over 50 mg of the compound of '329. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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Application/Control Number: 10/031,556 	 Page 3 

Art Unit: 1614 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Examiner Cook whose telephone number is (703) 308-

4724. The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Marianne Seidel, can be reached on (703) 308-4725. The fax phone 

number for the organization where this application or proceeding is assigned is (703) 

308-4556. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (703) 308- 

1235. 

April 9, 2003 

REBECCA COOK  
PRIMARY EXAMINER 

GROUP-MA / 
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Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

item (book, magazine, journal, serial, symposium, catalog, etc), date, page(s), volume-issue number(s), 
publisher, city and/or country where published.  

Examiner 
Initials 

Cite 
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NDA 20-895 (New Drug Application) Sildenafil for Male Impotence, pages 99-103 and 183-187, 22 
January 1998, author unknown.  
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STATEMENT BY APPLICANT 
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Complete if Known 
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James J. Napoli 
Registration No. 32,361 

rn 
C-1 

pATEN1W,F 
?St 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICg 
:3 

CP 
C7 	LO 

C:3 

Applicants: 
) 

WILLIAM ERNEST PULLMAN ET AL. 	) 
) 

Serial No.: 10/031,556 	 ) 
) 

Filed: October 19, 2001 	 ) 
) 

For: UNIT DOSAGE FORM 	 ) 
) 

Attorney Docket No. 29342/36206A 	) 
) 

Group Art Unit: 1614 	 ) 
) 

Examiner: Rebecca Cook 	 ) 
) 
) 
) 
) 

I hereby certify that t.110 
paper is being deposited 
with the United States 
Postal Service with 
sufficient postage, as first 
class 	 an envelope 
addressed to: 
Commissioner for Patents 
Washington, D.C. 20231. 

Dated: February 6, 2003 

) Attorney for Applicants 

AMENDMENT "A"  

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In response to the Office Action of August 

30, 2002, please amend the above-identified application 

as follows. Reconsideration and allowance of the 

application are respectfully requested. 

IN THE CLAIMS: 

Cancel claims 9 and 10 without prejudice.

Amend claims 11, 12, and 13 as follows- 

11. (Amended) 

wherein the sexual dysfunc 

function. 

method of claimil3) 

on is male erectile dys- 
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N 

12. (Amended) The method .f claim(13) 

wherein the sexual dysfunction is fe ale arousal dis-

order. 

13. (Amended) A metho of treating sexual 

dysfunction in a patient in need thereof comprising 

orally administering one or mor- unit dose containing 

about 1 to about 20 mg, up to maximum total dose of 

20 mg per day, of a compound aving the structure 
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REMARKS 

Claims 1-17 are pending in the application. 

Claims 9 and 10 have been cancelled by this amendment. 

Therefore, claims 1-8 and 11-17 are at issue. 

The amendments are described in more detail 

below. Pursuant to 37 C.F.R. §1.121, a marked-up 

version of the changes made to the claims by the pres-

ent amendment is attached hereto following the signa-

ture page of this amendment. The first page of the 

marked-up version of the changes is captioned "Version 

With Markings to Show Changes Made." 

The courteous interview granted to appli-

cants' undersigned attorney by Examiner Cook on 

November 13, 2002 is hereby acknowledged with appre-

ciation. During the interview, the outstanding Office 

Action, cited reference, claims on file, and proposed 

claim amendments were discussed in detail. 

Claims 9-12 are objected to as being in 

improper form because an intended use in a dependent 

claim does not further limit an independent composition 

claim. In response, applicants have cancelled claims 9 

and 10, and have amended claims 11 and 12 to recite a 

method and depend from independent claim 13. Accord-

ingly, it is submitted that the objection to claims 11 

and 12 has been overcome and should be withdrawn. 

Claim 13 has been amended to recite that the 

unit dose is administered orally. Support for this 

amendment can be found in the specification at page 5, 

lines 16-25 and in Examples 5-7. 

Claims 1-17 stand rejected under 35 U.S.C. 

§103 as being obvious over Daugan U.S. Patent No. 

6,140,329 ('329). This rejection is based on the con- 

- 3 - 
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tention that the '329 patent discloses the compound 

recited in the claims, use of the compound to treat 

sexual dysfunction, oral administration, and a dosage 

encompassing the recited dosage range. In view of the 

unexpected results demonstrated by the claimed compound 

at the claimed low dosage, it is submitted that this 

rejection is in error and should be withdrawn. 

The present claims recite a unit dosage 

composition containing about 1 to about 20 mg of a 

specifically claimed compound and suitable for oral 

administration, and use of the unit dosage composition, 

up to a maximum dose of 20 mg per day, to treat sexual 

dysfunction. The oral unit dosage can be used to treat 

sexual dysfunction, including, for example, male erec-

tile dysfunction (MED) and female arousal disorder 

(FAD), as recited in the claims. As discussed here-

after, the cited reference fails to teach or suggest an 

oral dosage form containing about 1 to about 20 mg of 

the claimed PDE5 inhibitor, or its use in a method of 

treating sexual dysfunction using a maximum total dose 

of about 20 mg per day. 

It is submitted that the examiner's obvious-

ness conclusion is incorrect because the '329 patent 

fails to teach or suggest a low oral dosage of the 

claimed PDE5 inhibitor to effectively treat sexual 

dysfunction. In addition, the presently claimed inven-

tion provides unexpected benefits and is a substantial 

advance in the art. In particular, the presently 

claimed invention (a) effectively treats sexual dys-

function using a low dose of a particular PDE5 inhib-

itor, (b) eliminates or reduces various adverse side 

effects associated with current PDE5 inhibitor therapy 
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used to treat sexual dysfunction, i.e., VIAGRA®, and 

(c) increases the population treatable for sexual dys-

function using a PDE5 inhibitor. 

In particular, the '329 patent discloses a 

class of PDE inhibitors, including the compound recited 

in claim 1, useful in oral dosage forms over a range of 

0.2-400 mg to treat sexual dysfunction. However, all 

examples in the '329 patent teach using 50 mg of active 

compound per dosage form. See columns 8-10 of the '329 

patent. The '329 patent provides no teaching or sug-

gestion of a preferred unit dose, except for the 50 mg 

dose in the examples. Thus, the lowest dose of PDE5 

inhibitor embodied in the '329 patent in a unit dose 

composition is 50 mg of the active ingredient. 

Therefore, although the '329 patent teaches a 

unit dosage range for the disclosed compounds of 0.2 to 

400 mg, administered once or several times per day, the 

'329 patent does not teach or suggest a low maximum 

daily dose for effective treatment of sexual dysfunc-

tion. An important feature of the present invention is 

administration of an oral dose of the claimed unit 

dosage composition at 20 mg or less, per day, to treat 

sexual dysfunction (see claims 1 and 13). Such 

features are neither taught nor suggested in the '329 

patent. 

The '329 patent discloses thirteen specific 

compounds, and two preferred compounds, for the treat-

ment of impotence. One of the preferred com-pounds, 

i.e., Example 1 (Compound A) of the '329 patent is 

Compound (I) recited in the present claims. The '329 

patent also states that individual enantiomers can be 

prepared, as stated by the examiner. 
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Even though Compound (I) is disclosed as a 

preferred compound, the '329 patent contains no teach-

ing or suggestion that Compound (I) was expected to 

successfully perform at a dosage less than 50 mg. The 

'329 patent merely teaches a broad dosage range for a 

class of compounds and for particular individual com-

pounds. The only specific dosage disclosed in the '329 

patent is 50 mg. Accordingly, insofar as the '329 

patent does not disclose any dose below 50 mg, the '329 

patent may be read to teach that a 50 mg dose is an 

effective dose of Compound (I). The lack of an example 

or any disclosure relating to a lower dose (i.e., less 

than 50 mg) for the preferred compounds of the '329 

patent implies that it was not understood a lower dose 

of the claimed compound could effectively treat sexual 

dysfunction. 

The '329 patent contains no disclosure that 

would lead a person skilled in the art to consider 

using the presently claimed low dose of Compound (I) 

with any reasonable expectation of successfully treat-

ing sexual dysfunction. In contrast, the present 

claims are enabled and supported by the clinical trials 

set forth in the specification. The specification, in 

Examples 6 and 7, clearly shows that a low dose of 

Compound (I) successfully treats sexual dysfunction and 

leads to a reduction or elimination of various adverse 

side effects. 

In summary, there is no basis to contend that 

the presently claimed unit dosage composition or method 

would have been obvious from the '329 patent, which 

merely teaches a broad dosage range for a class of PDE5 

inhibitors to treat sexual dysfunction. Furthermore, 

- 6 - 
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there is no incentive to provide a claimed unit dosage 

composition based on the examples of the '329 patent 

(limited to 50 mg dose). 

The examiner states that no unexpected 

results are demonstrated for the claimed enantiomer. 

To the contrary, as discussed below, the claimed 

enantiomer possesses improved properties over its three 

stereoisomers. 

In particular, one important aspect of the 

present invention is the discovery of a bioavailable 

compound having a high potency and selectivity with 

respect to inhibiting PDE5. Bioavailability is one 

property that allows the PDE5 inhibitor to perform its 

intended function at a low dose. A high potency with 

respect to PDE5 is another property that allows admin-

istration of a low dose of the compound to inhibit 

PDE5. Selectivity is important because, coupled with 

bioavailability and potency, the PDE5 inhibitor can be 

administered at a sufficiently low dose such that it 

still can perform its intended function while other PDE 

enzymes are essentially unaffected. Undesired side 

effects attributed to inhibition of PDE enzymes other 

than PDE5, therefore, are avoided or reduced. 

Compound (I) meets all of the above criteria 

of bioavailability, potency, and selectivity, which 

makes it useful in a low oral dosage form. In one 

series of tests, Compound (I) exhibited an IC50  vs. 

PDE5 of 2.5 nM, an IC50  vs. PDE6 of 3400 nM, and an IC50  

vs. PDElc of 10,000 nM. This series of tests show that 

Compound (I) is a potent inhibitor of PDE5 (low IC5o) 

and is selective in inhibiting PDE5 (PDE6/PDE5 IC50  

ratio of 1360, and PDE1c/PDE5 IC50  ratio of 4,000). 
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The discovery of a PDE5 inhibitor useful in a 

low unit dosage form to treat sexual dysfunction is not 

straightforward. In particular, not only do different 

compounds exhibit substantially different pharmacolog-

ical properties, stereoisomers of a particular compound 

exhibit substantially different properties. For exam-

ple, the following structures are Compound (I) (the 

(R,R) isomer) and its three stereoisomers. 

(R,R) isomer 
Compound (I) 

(R,S) isomer 
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(S,S) isomer 

(S,R) isomer 

In a comparative test, Compound (I) had an IC50 value.  

vs. PDE5 of about 1 nM. The (R,S), (S,S), and (S,R) 

stereoisomers had IC50  values of vs. PDE5 14, 6,000, 

and 900 nM, respectively. The stereoisomers of a 

single compound, therefore, can have profoundly 

different properties with respect to PDE5 inhibition. 

In addition, the presently claimed oral dos-

age form also satisfies a long-felt need in the art. A 

pharmaceutical product that provides a PDE5 inhibitor 

to treat erectile-dysfunction is commercially available 

under the tradename VIAGRA®, which contains the active 

ingredient sildenafil citrate. VIAGRA®  is sold as an 

article of manufacture including 25, 50, or 100 mg 

tablets of sildenafil citrate and a package insert. 

While VIAGRA®  has obtained significant commercial 
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success, it has fallen short due to its adverse side 

effects, including facial flushing (i.e., 10% incidence 

rate). Adverse side effects also limit the use of 

sildenafil by patients suffering from vision abnor-

malities. 

The VIAGRA°  package insert (submitted con-

currently with this amendment) teaches that sildenafil 

is a more potent inhibitor of PDE5 than other known 

phosphodiesterases. The IC50  for sildenafil against 

PDE5 has been reported as 3 nM (Boolel et al., Int. J. 

of Impotence, 8, pp. 47-52 (1996)). Sildenafil is 

described as having only a 10-fold IC50  selectivity for 

PDE5 versus PDE6. Its relative lack of selectivity for 

PDE6 is theorized to be the basis for abnormalities 

related to color vision, i.e., a blue-green vision, 

suffered by some users of VIAGRA®  (3% incidence rate). 

VIAGRA®  also has a disadvantage in that 

ingestion of a meal prior to oral administration of a 

VIAGRA®  tablet adversely effects the efficacy of the 

erectile dysfunction treatment. Sildenafil citrate 

also has a relatively short half-life after administra-

tion, such that sexual activity must be completed in 

about four hours after administration. Sexual activ-

ity, therefore, must be relatively carefully pre-

planned. In addition, the lowest labeled dose for 

VIAGRA®  labeled is 25 mg, with the insert providing for 

dosages up to 100 mg. The greater the dose of silden-

afil, the more probable an adverse side effect will 

occur. The VIAGRA®  insert also has a warning that 

individuals suffering from a myocardial infarction 

within the last six months, or suffering from a retinal 

disease, such as retinitis pigmentosa, should not use 

- 10 - 
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the product. Thus, even with the availability of 

VIAGRA®, there remains a need to identify improved PDE5 

inhibitor pharmaceutical products that are useful in 

the treatment of sexual dysfunction. 

A unit dosage composition containing Compound 

(I) is in the final approval stages at the Food and 

Drug Administration. After approval, which may occur 

in the second half of 2003, the unit dosage form con-

taining Compound (I), also known as tadalafil, will be 

marketed under the tradename CIALIS®. CIALIS®  will be 

in direct competition with VIAGRA®. As discussed here-

after, CIALIS®  (i.e., a unit dosage composition of the 

present invention) overcomes some of the disadvantages 

associated with VIAGRA®, and provides an unexpected 

improvement in the''art. 

Applicants have discovered that the compound 

recited in independent claims 1 and 13 can be admin-

istered in a unit dosage composition containing about 1 

to about 20 mg of the compound to provide an effective 

sexual dysfunction treatment, while reducing or elim-

inating various adverse side effects associated with 

VIAGRA®. The present invention is based on detailed 

experiments and clinical trials, and the unexpected 

discovery that various side effects previously believed 

attributable to PDE5 inhibition can be reduced to 

clinically insignificant levels by the selection of (a) 

a particular PDE5 inhibitor and (b) a particular low 

unit dosage. This unexpected discovery led to the 

development of a unit dosage composition incorporating 

about 1 to about 20 mg of Compound (I) that, when 

orally administered, effectively treats sexual dysfunc-

tion and eliminates or reduces various undesirable side 
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effects previously believed attributable to PDE5 in-

hibition, and, therefore, unavoidable. These adverse 

effects include facial flushing and vision abnormal-

ities. 

When administered in about 1 to about: 20 mg 

unit dosage forms, the minimal effect of Compound (I) 

on PDE6 allows the treatment of sexual dysfunction in 

individuals who also may be suffering from a retinal 

disease, like diabetic retinopathy or retinitis pig-

mentosa. Such individuals previously shunned PDE5 

inhibitor treatment for sexual dysfunctions because of 

warning on the VIAGRA®  label, for example. Additional 

individuals that previously were excluded from, or 

shunned, PDE5 inhibitor treatment include those having 

suffered a myocardial infarction three to six months 

prior to the onset of PDE5 inhibitor therapy and those 

suffering from class 1 congestive heart failure. The 

present invention allows these individuals to use a 

PDE5 inhibitor to treat sexual dysfunction. The pack-

age insert for VIAGRA®  warns such patients to avoid 

using sildenafil. 

Clinical studies have shown that a presently 

claimed unit dosage composition is an effective product 

having a reduced tendency to cause flushing or visual 

abnormalities in susceptible individuals. See Examples 

5-7, at pages 26-30 of the specification wherein using 

the claimed unit dosage composition also reported 

incidence of flUshing below 2%. This incidence rate of 

flushing demonstrates marked improvement over VIAGRA®, 

i.e., 10% flushing incidence rate. 

In particular, Example 6 shows that 5 to 20 

mg doses of Compound (I) are efficacious, with less 
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than a 1% incidence of flushing and no reports of 

vision abnormalities. In contrast, the minimum labeled 

dose of sildenafil citrate is 25 mg, which has a 10% 

incidence of flushing. Example 7 shows that doses of 

Compound (I) less than 25 mg administered not more than 

once every twenty-four hours, produced a significant 

improvement in sexual performance relative to a 

placebo. 

The incidence of adverse side effects 

attributed to administration of Compound (I) is set 

forth at page 32 of the specification. This table 

shows a lower incidence rate of various adverse side 

effects compared to the adverse events reported in the 

VIAGRA®  insert, at page 15. 

Examples 6 and 7 of the specification show 

that a unit dose containing about 1 to about 20 mg of. 

Compound (I), administered up to a maximum of 20 mg per 

24-hour period, effectively treats sexual dysfunction 

and reduces or eliminates the occurrence of various 

adverse side effects. Importantly, no vision abnormal-

ities were reported, and flushing was essentially 

eliminated, when a unit dose composition of the present 

invention was administered. It is unexpected that 

Compound (I) is efficacious at about 1 to 20 mg dosage 

forms and reduces or eliminates various adverse side 

effects. In contrast, the labeled 25 to 100 mg dose of 

sildenafil citrate required to treat sexual dysfunc-

tions results in increased adverse events. 

The present invention, therefore, is an 

improvement over the only commercial PDE5 inhibitor 

treatment for sexual dysfunction, i.e., VIAGRA®. 

VIAGRA.®  must be administered orally in a dose of at 

- 13 - 
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least 25 mg (the lowest labeled dosage), and can be 

administered up to 100 mg. Administration of 

sildenafil citrate also leads to various adverse side 

effects, as indicated in the VIAGRA®  insert submitted 

concurrently with this amendment as Exhibit A. In 

addition, particular individuals are precluded from 

using sildenafil, as noted in the warnings and con-

traindications present on the VIAGRA®  insert. The 

present invention reduces or eliminates some of these 

adverse side effects, and allows more individuals to 

use PDE5 inhibitor therapy to treat sexual dysfunction. 

The present invention also provides an oral 

PDE5 inhibitor treatment for sexual dysfunction that 

previously was unavailable to a portion of the popula-. 

tion. In particular, the present invention provides a 

PDE5 inhibitor treatment for sexual dysfunction to 

persons who could not, or preferred not to, undergo the 

treatment. Persons prone to flushing and vision ab-

normalities now can more freely use a PDE5 inhibitor 

treatment and have little to no concern with respect to-1,  

these adverse effects. In addition, persons who were 

precluded from PDE5 inhibitor treatment now have an 

available treatment, e.g., persons suffering from a 

retinal disease, suffering from class 1 congestive 

heart failure, or having a myocardial infarction 3 to 6 

months prior to onset of PDE5 inhibitor treatment. 

In addition to a decrease in adverse side 

effects, a present unit dosage composition improves the 

spontaneity of sexual relations. First, ingesting a 

meal prior to administration of a claimed unit dose 

does not adversely affect the efficacy of Compound (I). 

Users of the present oral unit dosage composition, 

- 14 
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therefore, are free to practice a more normal lifestyle 

without a reduction in treatment efficacy. Second, 

Compound (I) has a longer effective half-life than 

sildenafil after ingestion. Users of the present oral 

unit dosage composition, therefore, have a longer time 

frame in which to engage in sexual relations. 

A person skilled in the art would not have 

been motivated from the '329 patent to provide a unit 

dose composition as recited in the present claims with 

any expectation that the unit dosage composition would 

provide such unexpected results in the treatment of 

sexual dysfunction. From a reading of the '329 patent, 

it would have been expected that a dose greater than 20 

mg of Compound (I) is needed to treat sexual dysfunc.-

tion effectively, i.e., about 50 mg. Additional un-

expected benefits of the present invention are the 

improvements demonstrated by a claimed unit dosage 

composition over commercially available VIAGRA®. The,  

present invention, therefore, not only is nonobvious 

over the '329 patent, but also satisfies unmet needs7..in 

the art. 

In summary, the presently claimed invention 

would not have been obvious over the '329 patent, and 

the invention satisfies a long-felt need in the art. 

All examples in the '329 patent teach a 50 mg dose of 

the active compound The cited art absolutely fails to 

suggest that a low dose of any PDE5 inhibitor, let 

alone the specific PDE5 inhibitor recited in claims 1 

and 13, can be used to successfully treat sexual dys-

function, while eliminating or reducing various adverse 

side effects associated with the current PDE5 inhibitor 

treatment for sexual dysfunction. 
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The present invention is not directed to • 

optimizing the dosage of PDE5 inhibitor or the route of 

administration, but is directed to the discovery of an 

oral dosage composition containing about 1 to about 20 

mg of a specific PDE5 inhibitor that effectively treats 

sexual dysfunction. The reduced PDE5 inhibitor dosage 

not only performs its intended function, but reduces or 

eliminates various adverse effects associated with 

administration of sildenafil citrate, and allows a 

previously precluded segment of the population to 

undergo PDE5 inhibitor therapy to treat sexual dysfunc-

tion. 

Applicants, therefore, have discovered a 

particular low unit dosage composition containing a 

particular PDE5 inhibitor that effectively treats ED, 

while avoiding or reducing various adverse side effects,J 

and expanding the population that is treatable using a 

PDE5 inhibitor. The '329 patent broadly discloses a 

dosage range for various PDE5 inhibitors, but fails to 

teach or suggest the specific dosage and the specific 

compound of the present invention that provides such 

new and unexpected benefits. 

In view of all of the above, claims 1-8 and 

11-17 would not have been obvious to a person skilled 

in the art, and the rejection of the pending claims 

under 35 U.S.C. §103 over the '329 patent should be 

withdrawn. 

The examiner requested the identity of re-

lated applications in which double patenting may be an 

issue. In response, applicants bring U.S. Patent No. 

6,451,807, U.S.S.N. 09/834,442, and U.S.S.N. 10/198,903 

to the attention of the examiner for consideration. 
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It is submitted that the claims are now in 

proper form and scope for allowance. An early and 

favorable action on the merits is respectfully re-

quested. 

Should the examiner wish to discuss the fore-

going, or any matter o'f form in an effort to advance 

this application toward allowance, the examiner is 

urged to telephone the undersigned at the indicated 

number. 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN 

By 
James J. Napoli 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

Chicago, Illinois 
February 6, 2003 
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"Version With Markings to Show Changes Made" 
(Pullman et al. U.S.S.N. 10/031,556) 

IN THE CLAIMS: 

Claims 9 and 10 have been cancelled with-

out prejudice. 

Claims 11, 12, and 13 have been amended as 

follows: 

11. (Amended) The [dosage form] method 

of claim [10] 13 wherein the sexual dysfunction is 

male erectile dysfunction. 

12. (Amended) The [dosage form] method 

of claim [10] 13 wherein the sexual dysfunction is 

female arousal disorder. 

13. (Amended) A method of treating 

sexual dysfunction in a patient in need thereof 

comprising orally administering one or more unit 

dose containing about 1 to about 20 mg, up to a 

maximum total dose of 20 mg per day, of a compound 

having the structure 
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DESCRIPTION 

VIAGRA®, an oral therapy for erectile dysfunction, is the citrate salt of sildenafil, a 
selective inhibitor of cyclic guanosine monophosphate (cGMP)-specific 
phosphodiesterase type 5 (PDE5). 

Sildenafil citrate is designated chemically as 1-[[3-(6,7-dihydro-1-methy1-7-oxo-3-
propyl-
1H-pyrazolo[4,3-d]pyrimidin-5-y1)-4-ethoxyphenylisulfony11-4-methylpiperazine 
citrate and has the following structural formula: 

HOOC OH 

es"CH2 	 02H 

Sildenafil citrate is a white to off-white crystalline powder with a solubility of 
3.5 mg/mL in water and a molecular weight of 666.7. VIAGRA (sildenafil citrate) is 
formulated as blue, film-coated rounded-diamond-shaped tablets equivalent to 25 mg, 
50 mg and 100 mg of sildenafil for oral administration. In addition to the active 
ingredient, sildenafil citrate, each tablet contains the following inactive ingredients: 
microcrystalline cellulose, anhydrous dibasic calcium phosphate, croscarmellose 
sodium, magnesium stearate, hydroxypropyl methylcellulose, titanium dioxide, lactose, 
triacetin, and FD & C Blue #2 aluminum lake. 

http://www.pfizer.com/hml/pi's/viagrapi.html 	 9/5/2000 
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TOP 

CLINICAL PHARMACOLOGY 

Mechanism of Action 
The physiologic mechanism of erection of the penis involves release of nitric oxide 
(NO) in the corpus cavernosum during sexual stimulation. NO then activates the 
enzyme guanylate cyclase, which results in increased levels of cyclic guanosine 
monophosphate (cGMP), producing smooth muscle relaxation in the corpus 
cavernosum and allowing inflow of blood. Sildenafil has no direct relaxant effect on 
isolated human corpus cavemosum, but enhances the effect of nitric oxide (NO) by 
inhibiting phosphodiesterase type 5 (PDE5), which is responsible for degradation of 
cGMP in the corpus cavemosum. When sexual stimulation causes local release of NO, 
inhibition of PDE5 by sildenafil causes increased levels of cGMP in the corpus 
cavernosum, resulting in smooth muscle relaxation and inflow of blood to the corpus 
cavernosum. Sildenafil at recommended doses has no effect in the absence of sexual 
stimulation. 

Studies in vitro have shown that sildenafil is selective for PDE5. Its effect is more 
potent on PDE5 than on other known phosphodiesterases (>80-fold for PDEI, >1,000-
fold for PDE2, PDE3, and PDE4). The approximately 4,000-fold selectivity for PDE5 
versus PDE3 is important because that PDE is involved in control of cardiac 
contractility. Sildenafil is only about 10-fold as potent for PDE5 compared to PDE6, an 
enzyme found in the retina; this lower selectivity is thought to be the basis for 
abnormalities related to color vision observed with higher doses or plasma levels (see 
Pharmacodynamics). 

In addition to human corpus cavernosum smooth muscle, PDE5 is also found in lower 
concentrations in other tissues including platelets, vascular and visceral smooth muscle, 
and skeletal muscle. The inhibition of PDE5 in these tissues by sildenafil may be the 
basis for the enhanced platelet antiaggregatory activity of nitric oxide observed in vitro, 
an inhibition of platelet thrombus formation in vivo and peripheral arterial-venous 
dilatation in vivo. 

Pharmacokinetics and Metabolism 
VIAGRA is rapidly absorbed after oral administration, with absolute bioavailability of 
about 40%. Its pharmacokinetics are dose-proportional over the recommended dose 
range. It is eliminated predominantly by hepatic metabolism (mainly cytochrome P450 
3A4) and is converted to an active metabolite with properties similar to the parent, 
sildenafil. The concomitant use of potent cytochrome P450 3A4 inhibitors (e.g., 
erythromycin, ketoconazole, itraconazole) as well as the nonspecific CYP inhibitor, 
cimetidine, is associated with increased plasma levels of sildenafil (see DOSAGE 
AND ADMINISTRATION). Both sildenafil and the metabolite have terminal half 
lives of about 4 hours. 

Mean sildenafil plasma concentrations measured after the administration of a single 
oral dose of 100 mg to healthy male volunteers is depicted below: 

http://www.pfizer.com/hml/pi's/viagrapi.html 	 9/5/2000 
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Figure 1: Mean Sildenafil Plasma Concentrations 
in Healthy Male Volunteers. 

Absorption and Distribution: VIAGRA is rapidly absorbed. Maximum observed 
plasma concentrations are reached within 30 to 120 minutes (median 60 minutes) of 
oral dosing in the fasted state. When VIAGRA is taken with a high fat meal, the rate of 
absorption is reduced, with a mean delay in Trnax  of 60 minutes and a mean reduction 

in Cmax of 29%. The mean steady state volume of distribution (Vss) for sildenafil is 

105 L, indicating distribution into the tissues. Sildenafil and its major circulating N-
desmethyl metabolite are both approximately 96% bound to plasma proteins. Protein 
binding is independent of total drug concentrations. 

Based upon measurements of sildenafil in semen of healthy volunteers 90 minutes after 
dosing, less than 0.001% of the administered dose may appear in the semen of patients. 

Metabolism and Excretion: Sildenafil is cleared predominantly by the CYP3A4 
(major route) and CYP2C9 (minor route) hepatic microsomal isoenzymes. The major 
circulating metabolite results from N-desmethylation of sildenafil, and is itself further 
metabolized. This metabolite has a PDE selectivity profile similar to sildenafil and an 
in vitro potency for PDE5 approximately 50% of the parent drug. Plasma 
concentrations of this metabolite are approximately 40% of those seen for sildenafil, so 
that the metabolite accounts for about 20% of sildenafil's pharmacologic effects. 

After either oral or intravenous administration, sildenafil is excreted as metabolites 
predominantly in the feces (approximately 80% of administered oral dose) and to a 
lesser extent in the urine (approximately 13% of the administered oral dose). Similar 
values for pharmacokinetic parameters were seen in normal volunteers and in the 
patient population, using a population pharmacokinetic approach. 

Pharmacokinetics in Special Populations 
Geriatrics: Healthy elderly volunteers (65 years or over) had a reduced clearance of 
sildenafil, with free plasma concentrations approximately 40% greater than those seen 
in healthy younger volunteers (18-45 years). 

Renal Insufficiency: In volunteers with mild (CLcr=50-80 mL/min) and moderate 

http://www.pfizer.com/hml/pi's/viagrapi.html 	 9/5/2000 
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(CLcr=30-49 mlimin) renal impairment, the pharmacolcinetics of a single oral dose of 
VIAGRA (50 mg) were not altered. In volunteers with severe (CLcr=<30 mL/min) 
renal impairment, sildenafil clearance was reduced, resulting in approximately doubling 
of AUC and Cmax  compared to age-matched volunteers with no renal impairment. 

Hepatic Insufficiency: In volunteers with hepatic cirrhosis (Child-Pugh A and B), 
sildenafil clearance was reduced, resulting in increases in AUC (84%) and Cmax  (47%) 

compared to age-matched volunteers with no hepatic impairment. 

Therefore, age >65, hepatic impairment and severe renal impairment are associated 
with increased plasma levels of sildenafil. A starting oral dose of 25 mg should be 
considered in those patients (see DOSAGE AND ADMINISTRATION). 

Pharmacodynamics 
Effects of VIAGRA on Erectile Response: In eight double-blind, placebo-controlled 
crossover studies of patients with either organic or psychogenic erectile dysfunction, 
sexual stimulation resulted in improved erections, as assessed by an objective 

measurement of hardness and duration of erections (RigiScan®), after VIAGRA 
administration compared with placebo. Most studies assessed the efficacy of VIAGRA 

approximately 60 minutes post dose. The erectile response, as assessed by RigiScan®, 
generally increased with increasing sildenafil dose and plasma concentration. The time 
course of effect was examined in one study, showing an effect for up to 4 hours but the 
response was diminished compared to 2 hours. 

Effects of VIAGRA on Blood Pressure: Single oral doses of sildenafil (100 mg) 
administered to healthy volunteers produced decreases in supine blood pressure (mean 
maximum decrease of 8.4/5.5 mmHg). The decrease in blood pressure was most 
notable approximately 1-2 hours after dosing, and was not different than placebo at 
8 hours. Similar effects on blood pressure were noted with 25 mg, 50 mg and 100 mg 
of VIAGRA, therefore the effects are not related to dose or plasma levels. Larger 
effects were recorded among patients receiving concomitant nitrates (see 
CONTRAINDICATIONS). 

http://www.pfizer.com/hml/pi's/viagrapi.html 	 9/5/2000 
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Figure 2: Mean Change from Baseline in Sitting 
Systolic Blood Pressure, Healthy Volunteers. 

Effects of VIAGRA n Cardiac Parameters: Single oral doses of sildenafil up to 
100 mg produced no clinically relevant changes in the ECGs of normal male 
volunteers. 

Studies have produced relevant data on the effects of VIAGRA on cardiac output. In 
one small, open-label, uncontrolled, pilot study, eight patients with stable ischemic 
heart disease underwent Swan-Ganz catheterization. A total dose of 40 mg sildenafil 
was administered by four intravenous infusions. 

The results from this pilot study are shown in Table 1; the mean resting systolic and 
diastolic blood pressures decreased by 7% and 10% compared to baseline in these 
patients. Mean resting values for right atrial pressure, pulmonary artery pressure, 
pulmonary artery occluded pressure and cardiac output decreased by 28%, 28%, 20% 
and 7% respectively. Even though this total dosage produced plasma sildenafil 
concentrations which were approximately 2 to 5 times higher than the mean maximum 
plasma concentrations following a single oral dose of 100 mg in healthy male 
volunteers, the hemodynamic response to exercise was preserved in these patients. 

TABLE 1. HEMODYNAMIC DATA IN PATIENTS WITH STABLE 
ISCHEMIC HEART DISEASE AFTER IV ADMINISTRATION OF 40 MG 

SILDENAFIL 

Means ± SD I 	At rest I After 4 minutes of exercise 

[I; Baseline 
(B2) 

IF Sildenafil 
(DI) 

n Baseline [r-i.  Sildenafil 

PAOP (mmHg) IS 8.1 ± 5.1 IS 6.5 ± 4.3 fi 36.0 ± 13.7 fi 27.8 ± 15.3 

Mean PAP (mmHg) 	IS 	16.7 ± 4 IS 	12.1 ± 3.9 ri-  39.4 ± 12.9 IS 	31.7 ± 13.2 

Mean RAP (mmHg) 1/ 5.7 ± 3.7 R 4.1 ± 3.7 F 
ii 199.5 

- 
± 37.4 

F  - 
Systolic SAP (mmHg) R 150.4 ± 12.4 ri 140.6 ± 16.5 RI187.8 ± 30.0 

Diastolic SAP 
(mmHg) 

8 73.6 ± 7.8 r  65.9 ± 10 8 84.6 ± 9.7 i79.5 ± 9.4 

Cardiac output (L/min) IS 5.6 ± 0.9 [ 5.2 ± 1.1 IS 11.5 ± 2.4 rg-  10.2 ± 3.5 

Heart rate (bpm) RI 67 ± 11.1 RI 66.9 ± 12 	IS 101.9 ± 11.6 lir 99.0 ± 20.4 

Effects of VIAGRA on Vision: At single oral doses of 100 mg and 200 mg, transient 
dose-related impairment of color discrimination (blue/green) was detected using the 
Farnsworth-Munsell 100-hue test, with peak effects near the time of peak plasma 
levels. This finding is consistent with the inhibition of PDE6, which is involved in 
phototransduction in the retina. An evaluation of visual function at doses up to twice 
the maximum recommended dose revealed no effects of VIAGRA on visual acuity, 
intraocular pressure, or pupillometry. 

http://www.pfizer.corn/hml/pils/viagrapi.html 	 9/5/2000 

0362



Pfizer Inc: Viagra U.S. Product Prescribing Information 	 Page 6 of 18 

Clinical Studies 
In clinical studies, VIAGRA was assessed for its effect on the ability of men with 
erectile dysfunction (ED) to engage in sexual activity and in many cases specifically on 
the ability to achieve and maintain an erection sufficient for satisfactory sexual activity. 
VIAGRA was evaluated primarily at doses of 25 mg, 50 mg and 100 mg in 21 
randomized, double-blind, placebo-controlled trials of up to 6 months in duration, 
using a variety of study designs (fixed dose, titration, parallel, crossover). VIAGRA 
was administered to more than 3,000 patients aged 19 to 87 years, with ED of various 
etiologies (organic, psychogenic, mixed) with a mean duration of 5 years. VIAGRA 
demonstrated statistically significant improvement compared to placebo in all 
21 studies. The studies that established benefit demonstrated improvements in success 
rates for sexual intercourse compared with placebo. 

The effectiveness of VIAGRA was evaluated in most studies using several assessment 
instruments. The primary measure in the principal studies was a sexual function 
questionnaire (the International Index of Erectile Function - IIEF) administered during 
a 4-week treatment-free run-in period, at baseline, at follow-up visits, and at the end of 
double-blind, placebo-controlled, at-home treatment. Two of the questions from the 
IIEF served as primary study endpoints; categorical responses were elicited to questions 
about (1) the ability to achieve erections sufficient for sexual intercourse'and (2) the 
maintenance of erections after penetration. The patient addressed both questions at the 
final visit for the last 4 weeks of the study. The possible categorical responses to these 
questions were (0) no attempted intercourse, (1) never or almost never, (2) a few times, 
(3) sometimes, (4) most times, and (5) almost always or always. Also collected as part 
of the IIEF was information about other aspects of sexual function, including 
information on erectile function, orgasm, desire, satisfaction with intercourse, and 
overall sexual satisfaction. Sexual function data were also recorded by patients in a 
daily diary. In addition, patients were asked a global efficacy question and an optional 
partner questionnaire was administered. 

The effect on one of the major end points, maintenance of erections after penetration, is 
shown in Figure 3, for the pooled results of 5 fixed-dose, dose-response studies of 
greater than one month duration, showing response according to baseline function. 
Results with all doses have been pooled, but scores showed greater improvement at the 
50 and 100 mg doses than at 25 mg. The pattern of responses was similar for the other 
principal question, the ability to achieve an erection sufficient for intercourse. The 
titration studies, in which most patients received 100 mg, showed similar results. 
Figure 3 shows that regardless of the baseline levels of function, subsequent function in 
patients treated with VIAGRA was better than that seen in patients treated with 
placebo. At the same time, on-treatment function was better in treated patients who 
were less impaired at baseline. 

Effect of VIAGRA on Maintenance of Erection by 
Baseline Score 
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Figure 3. Effect of VIAGRA and Placebo on 
Maintenance of Erection by Baseline Score. 

The frequency of patients reporting improvement of erections in response to a global 
question in four of the randomized, double-blind, parallel, placebo-controlled fixed 
dose studies (1797 patients) of 12 to 24 weeks duration is shown in Figure 4. These 
patients had erectile dysfunction at baseline that was characterized by median 
categorical scores of 2 (a few times) on principal IIEF questions. Erectile dysfunction 
was attributed to organic (58%; generally not characterized, but including diabetes and 
excluding spinal cord injury), psychogenic (17%), or mixed (24%) etiologies. Sixty-
three percent, 74%, and 82% of the patients on 25 mg, 50 mg and 100 mg of VIAGRA, 
respectively, reported an improvement in their erections, compared to 24% on placebo. 
In the titration studies (n=644) (with most patients eventually receiving 100 mg), 
results were similar. 
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Figure 4. Percentage of Patients Reporting 
an Improvement in Erections. 

The patients in studies had varying degrees of ED. One-third to one-half of the subjects 
in these studies reported successful intercourse at least once during a 4-week, 
treatment-free run-in period. 

In many of the studies, of both fixed dose and titration designs, daily diaries were kept 
by patients. In these studies, involving about 1600 patients, analyses of patient diaries 
showed no effect of VIAGRA on rates of attempted intercourse (about 2 per week), but 
there was clear treatment-related improvement in sexual function: per patient weekly 
success rates averaged 1.3 on 50-100 mg of VIAGRA vs 0.4 on placebo; similarly, 
group mean success rates (total successes divided by total attempts) were about 66% on 
VIAGRA vs about 20% on placebo. 

During 3 to 6 months of double-blind treatment or longer-term (1 year), open-label 
studies, few patients withdrew from active treatment for any reason, including lack of 
effectiveness. At the end of the long-term study, 88% of patients reported that 
VIAGRA improved their erections. 

Men with untreated ED had relatively low baseline scores for all aspects of sexual 
function measured (again using a 5-point scale) in the IIEF. VIAGRA improved these 
aspects of sexual function: frequency, firmness and maintenance of erections; 
frequency of orgasm; frequency and level of desire; frequency, satisfaction and 
enjoyment of intercourse; and overall relationship satisfaction. 

One randomized, double-blind, flexible-dose, placebo-controlled study included only 
patients with erectile dysfunction attributed to complications of diabetes mellitus 
(n=268). As in the other titration studies, patients were started on 50 mg and allowed to 
adjust the dose up to 100 mg or down to 25 mg of VIAGRA; all patients, however, 
were receiving 50 mg or 100 mg at the end of the study. There were highly statistically 
significant improvements on the two principal IIEF questions (frequency of successful 
penetration during sexual activity and maintenance of erections after penetration) on 
VIAGRA compared to placebo. On a global improvement question, 57% of VIAGRA 
patients reported improved erections versus 10% on placebo. Diary data indicated that 
on VIAGRA, 48% of intercourse attempts were successful versus 12% on placebo. 
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One randomized, double-blind, placebo-controlled, crossover, flexible-dose (up to 
100 mg) study of patients with erectile dysfunction resulting from spinal cord injury 
(n=178) was conducted. The changes from baseline in scoring on the two end point 
questions (frequency of successful penetration during sexual activity and maintenance 
of erections after penetration) were highly statistically significantly in favor of 
VIAGRA. On a global improvement question, 83% of patients reported improved 
erections on VIAGRA versus 12% on placebo. Diary data indicated that on VIAGRA, 
59% of attempts at sexual intercourse were successful compared to 13% on placebo. 

Across all trials, VIAGRA improved the erections of 43% of radical prostatectomy 
patients compared to 15% on placebo. 

Subgroup analyses of responses to a global improvement question in patients with 
psychogenic etiology in two fixed-dose studies (total n=179) and two titration studies 
(total n=149) showed 84% of VIAGRA patients reported improvement in erections 
compared with 26% of placebo. The changes from baseline in scoring on the two end 
point questions (frequency of successful penetration during sexual activity and 
maintenance of erections after penetration) were highly statistically significantly in 
favor of VIAGRA. Diary data in two of the studies (n=178) showed rates of successful 
intercourse per attempt of 70% for VIAGRA and 29% for placebo. 

A review of population subgroups demonstrated efficacy regardless of baseline 
severity, etiology, race and age. VIAGRA was effective in a broad range of ED 
patients, including those with a history of coronary artery disease, hypertension, other 
cardiac disease, peripheral vascular disease, diabetes mellitus, depression, coronary 
artery bypass graft (CABG), radical prostatectomy, transurethral resection of the 
prostate (TURP) and spinal cord injury, and in patients taking 
antidepressants/antipsychotics and antihypertensives/diuretics. 

Analysis of the safety database showed no apparent difference in the side effect profile 
in patients taking VIAGRA with and without antihypertensive medication. This 
analysis was performed retrospectively, and was not powered to detect any pre-
specified difference in adverse reactions. 

TO P 

INDICATION AND USAGE 

VIAGRA is indicated for the treatment of erectile dysfunction. 

TO P 

CONTRAINDICATIONS 

Consistent with its known effects on the nitric oxide/cGMP pathway (see CLINICAL 
PHARMACOLOGY), VIAGRA was shown to potentiate the hypotensive effects of 
nitrates, and its administration to patients who are using organic nitrates, either 
regularly and/or intermittently, in any form is therefore contraindicated. 
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After patients have taken VIAGRA, it is unknown when nitrates, if necessary, can be 
safely administered. Based on the pharmacokinetic profile of a single 100 mg oral dose 
given to healthy normal volunteers, the plasma levels of sildenafil at 24 hours post dose 
are approximately 2 ng/mL (compared to peak plasma levels of approximately 
440 ng/mL) (see CLINICAL PHARMACOLOGY: Pharmacokinetics and 
Metabolism). In the following patients: age >65, hepatic impairment (e.g., cirrhosis), 
severe renal impairment (e.g., creatinine clearance <30 m1.../min), and concomitant use 
of potent cytochrome P450 3A4 inhibitors (erythromycin), plasma levels of sildenafil at 
24 hours post dose have been found to be 3 to 8 times higher than those seen in healthy 
volunteers. Although plasma levels of sildenafil at 24 hours post dose are much lower 
than at peak concentration, it is unknown whether nitrates can be safely coadministered 
at this time point. 

VIAGRA is contraindicated in patients with a known hypersensitivity to any 
component of the tablet. 

TO P 

WARNINGS 

There is a potential for cardiac risk of sexual activity in patients with preexisting 
cardiovascular disease. Therefore, treatments for erectile dysfunction, including 
VIAGRA, should not be generally used in men for whom sexual activity is inadvisable 
because of their underlying cardiovascular status. 

VIAGRA has systemic vasodilatory properties that resulted in transient decreases in 
supine blood pressure in healthy volunteers (mean maximum decrease of 
8.4/5.5 mmHg), (see CLINICAL PHARMACOLOGY: Pharmacodynamics). While 
this normally would be expected to be of little consequence in most patients, prior to 
prescribing VIAGRA, physicians should carefully consider whether their patients with 
underlying cardiovascular disease could be affected adversely by such vasodilatory 
effects, especially in combination with sexual activity. 

There is no controlled clinical data on the safety or efficacy of VIAGRA in the 
following groups; if prescribed, this should be done with caution. 

• Patients who have suffered a myocardial infarction, stroke, or life-threatening 
arrhythmia within the last 6 months; 

• Patients with resting hypotension (BP <90/50) or hypertension (BP >170/110); 

• Patients with cardiac failure or coronary artery disease causing unstable angina; 

• Patients with retinitis pigmentosa (a minority of these patients have genetic 
disorders of retinal phosphodiesterases). 

Prolonged erection greater than 4 hours and priapism (painful erections greater than 
6 hours in duration) have been reported infrequently since market approval of 
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VIAGRA. In the event of an erection that persists longer than 4 hours, the patient 
should seek immediate medical assistance. If priapism is not treated immediately, 
penile tissue damage and permanent loss of potency could result. 

The concomitant administration of the protease inhibitor ritonavir substantially 
increases serum concentrations of sildenafil (11-fold increase in AUC). If VIAGRA is 
prescribed to patients taking ritonavir, caution should be used. Data from subjects 
exposed to high systemic levels of sildenafil are limited. Visual disturbances occurred 
more commonly at higher levels of sildenafil exposure. Decreased blood pressure, 
syncope, and prolonged erection were reported in some healthy volunteers exposed to 
high doses of sildenafil (200-800 mg). To decrease the chance of adverse events in 
patients taking ritonavir, a decrease in sildenafil dosage is recommended (see Drug 
Interactions, ADVERSE REACTIONS and DOSAGE AND 
ADMINISTRATION). 

TO P 

PRECAUTIONS 

General 
The evaluation of erectile dysfunction should include a determination of potential 
underlying causes and the identification of appropriate treatment following a complete 
medical assessment. 

Before prescribing VIAGRA, it is important to note the following: 

Patients on multiple antihypertensive medications were included in the pivotal clinical 
trials for VIAGRA. In a separate drug interaction study, when amlodipine, 5 mg or 
10 mg, and VIAGRA, 100 mg were orally administered concomitantly to hypertensive 
patients mean additional blood pressure reduction of 8 mmHg systolic and 7 mmHg 
diastolic were noted (see Drug Interactions). Controlled studies of drug interactions 
between VIAGRA and other antihypertensive medications have not been performed. 

The safety of VIAGRA is unknown in patients with bleeding disorders and patients 
with active peptic ulceration. 

VIAGRA should be used with caution in patients with anatomical deformation of the 
penis (such as angulation, cavernosal fibrosis or Peyronie's disease), or in patients who 
have conditions which may predispose them to priapism (such as sickle cell anemia, 
multiple myeloma, or leukemia). 

The safety and efficacy of combinations of VIAGRA with other treatments for erectile 
dysfunction have not been studied. Therefore, the use of such combinations is not 
recommended. 

In humans, VIAGRA has no effect on bleeding time when taken alone or with aspirin. 
In vitro studies with human platelets indicate that sildenafil potentiates the 
antiaggregatory effect of sodium nitroprusside (a nitric oxide donor). The combination 
of heparin and VIAGRA had an additive effect on bleeding time in the anesthetized 
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rabbit, but this interaction has not been studied in humans. 

Information f r Patients 
Physicians should discuss with patients the contraindication of VIAGRA with regular 
and/or intermittent use of organic nitrates. 

Physicians should discuss with patients the potential cardiac risk of sexual activity in 
patients with preexisting cardiovascular risk factors. Patients who experience 
symptoms (e.g., angina pectoris, dizziness, nausea) upon initiation of sexual activity 
should be advised to refrain from further activity and should discuss the episode with 
their physician. 

Physicians should warn patients that prolonged erections greater than 4 hours and 
priapism (painful erections greater than 6 hours in duration) have been reported 
infrequently since market approval of VIAGRA. In the event of an erection that persists 
longer than 4 hours, the patient should seek immediate medical assistance. If priapism 
is not treated immediately, penile tissue damage and permanent loss of potency may 
result. 

The use of VIAGRA offers no protection against sexually transmitted diseases. 
Counseling of patients about the protective measures necessary to guard against 
sexually transmitted diseases, including the Human Immunodeficiency Virus (HIV), 
may be considered. 

Drug Interactions 
Effects of Other Drugs on VIAGRA 
In vitro studies: Sildenafil metabolism is principally mediated by the cytochrome P450 
(CYP) isoforms 3A4 (major route) and 2C9 (minor route). Therefore, inhibitors of 
these isoenzymes may reduce sildenafil clearance. 

In vivo studies: Cimetidine (800 mg), a nonspecific CYP inhibitor, caused a 56% 
increase in plasma sildenafil concentrations when coadministered with VIAGRA 
(50 mg) to healthy volunteers. 

When a single 100 mg dose of VIAGRA was administered with erythromycin, a 
specific CYP3A4 inhibitor, at steady state (500 mg bid for 5 days), there was a 182% 
increase in sildenafil systemic exposure (AUC). In addition, in a study performed in 
healthy male volunteers, coadministration of the HIV protease inhibitor saquinavir, also 
a CYP3A4 inhibitor, at steady state (1200 mg tid) with VIAGRA (100 mg single dose) 
resulted in a 140% increase in sildenafil Cmax and a 210% increase in sildenafil AUC. 

VIAGRA had no effect on saquinavir pharmacokinetics. Stronger CYP3A4 inhibitors 
such as ketoconazole or itraconazole would be expected to have still greater effects, 
and population data from patients in clinical trials did indicate a reduction in sildenafil 
clearance when it was coadministered with CYP3A4 inhibitors (such as ketoconazole, 
erythromycin, or cimetidine) (see DOSAGE AND ADMINISTRATION). 

In another study in healthy male volunteers, coadministration with the HIV protease 
inhibitor ritonavir, which is a highly potent P450 inhibitor, at steady state (500 mg bid) 
with VIAGRA (100 mg single dose) resulted in a 300% (4-fold) increase in sildenafil 
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Cmax and a 1000% (11-fold) increase in sildenafil plasma AUC. At 24 hours the plasma 

levels of sildenafil were still approximately 200 ng/mL, compared to approximately 5 
ng/mL when sildenafil was dosed alone. This is consistent with ritonavir's marked 
effects on a broad range of P450 substrates. VIAGRA had no effect on ritonavir 
pharmacokinetics (see DOSAGE AND ADMINISTRATION). 

Although the interaction between other protease inhibitors and sildenafil has not been 
studied, their concomitant use is expected to increase sildenafil levels. 

It can be expected that concomitant administration of CYP3A4 inducers, such as 
rifampin, will decrease plasma levels of sildenafil. 

Single doses of antacid (magnesium hydroxide/aluminum hydroxide) did not affect the 
bioavailability of VIAGRA. 

Pharmacokinetic data from patients in clinical trials showed no effect on sildenafil 
pharmacokinetics of CYP2C9 inhibitors (such as tolbutamide, warfarin), CYP2D6 
inhibitors (such as selective serotonin reuptake inhibitors, tricyclic antidepressants), 
thiazide and related diuretics, ACE inhibitors, and calcium channel blockers. The AUC 
of the active metabolite, N-desmethyl sildenafil, was increased 62% by loop and 
potassium-sparing diuretics and 102% by nonspecific beta-blockers. These effects on 
the metabolite are not expected to be of clinical consequence. 

Effects of VIAGRA on Other Drugs 
In vitro studies: Sildenafil is a weak inhibitor of the cytochrome P450 isoforms 1A2, 
2C9, 2C19, 2D6, 2E1 and 3A4 (IC50 >150 AM). Given sildenafil peak plasma 
concentrations of approximately 1 AM after recommended doses, it is unlikely that 
VIAGRA will alter the clearance of substrates of these isoenzymes. 

In vivo studies: When VIAGRA 100 mg oral was coadministered with amlodipine, 
5 mg or 10 mg oral, to hypertensive patients, the mean additional reduction on supine 
blood pressure was 8 mmHg systolic and 7 mmHg diastolic. 

No significant interactions were shown with tolbutamide (250 mg) or warfarin (40 mg), 
both of which are metabolized by CYP2C9. 

VIAGRA (50 mg) did not potentiate the increase in bleeding time caused by aspirin 
(150 mg). 

VIAGRA (50 mg) did not potentiate the hypotensive effect of alcohol in healthy 
volunteers with mean maximum blood alcohol levels of 0.08%. 

In a study of healthy male volunteers, sildenafil (100 mg) did not affect the steady state 
pharmacokinetics of the HP/ protease inhibitors, saquinavir and ritonavir, both of 
which are CYP3A4 substrates. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 
Sildenafil was not carcinogenic when administered to rats for 24 months at a dose 
resulting in total systemic drug exposure (AUCs) for unbound sildenafil and its major 
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metabolite of 29- and 42-times, for male and female rats, respectively, the exposures 
observed in human males given the Maximum Recommended Human Dose (MRHD) 
of 100 mg. Sildenafil was not carcinogenic when administered to mice for 18-
21 months at dosages up to the Maximum Tolerated Dose (MTD) of 10 mg/kg/day, 

approximately 0.6 times the MRHD on a mg/m2  basis. 

Sildenafil was negative in in vitro bacterial and Chinese hamster ovary cell assays to 
detect mutagenicity, and in vitro human lymphocytes and in vivo mouse micronucleus 
assays to detect clastogenicity. 

There was no impairment of fertility in rats given sildenafil up to 60 mg/kg/day for 
36 days to females and 102 days to males, a dose producing an AUC value of more 
than 25 times the human male AUC. 

There was no effect on sperm motility or morphology after single 100 mg oral doses of 
VIAGRA in healthy volunteers. 

Pregnancy, Nursing Mothers and Pediatric Use 
VIAGRA is not indicated for use in newborns, children, or women. 

Pregnancy Category B. No evidence of teratogenicity, embryotoxicity or fetotoxicity 
was observed in rats and rabbits which received up to 200 mg/kg/day during 
organogenesis. These doses represent, respectively, about 20 and 40 times the MRHD 

on a mg/m2  basis in a 50 kg subject. In the rat pre- and postnatal development study, 
the no observed adverse effect dose was 30 mg/kg/day given for 36 days. In the 
nonpregnant rat the AUC at this dose was about 20 times human AUC. There are no 
adequate and well-controlled studies of sildenafil in pregnant women. 

Geriatric Use: Healthy elderly volunteers (65 years or over) had a reduced clearance of 
sildenafil (see CLINICAL PHARMACOLOGY: Pharmacokinetics in Special 
Populations). Since higher plasma levels may increase both the efficacy and incidence 
of adverse events, a starting dose of 25 mg should be considered (see DOSAGE AND 
ADMINISTRATION). 

TOP 

ADVERSE REACTIONS 

PRE-MARKETING EXPERIENCE: 
VIAGRA was administered to over 3700 patients (aged 19-87 years) during clinical 
trials worldwide. Over 550 patients were treated for longer than one year. 

In placebo-controlled clinical studies, the discontinuation rate due to adverse events for 
VIAGRA (2.5%) was not significantly different from placebo (2.3%). The adverse 
events were generally transient and mild to moderate in nature. 

In trials of all designs, adverse events reported by patients receiving VIAGRA were 
generally similar. In fixed-dose studies, the incidence of some adverse events increased 

http://www.pfizer.com/hml/pi's/viagrapi.html 	 9/5/2000 

0371



Pfizer Inc: Viagra U.S. Product Prescribing Information 	 Page 15 of 18 

with dose. The nature of the adverse events in flexible-dose studies, which more closely 
reflect the recommended dosage regimen, was similar to that for fixed-dose studies. 

When VIAGRA was taken as recommended (on an as-needed basis) in flexible-dose, 
placebo-controlled clinical trials, the following adverse events were reported: 

TABLE 2. ADVERSE EVENTS REPORTED BY _.2% OF PATIENTS 
TREATED WITH VIAGRA AND MORE FREQUENT ON DRUG THAN 

PLACEBO IN PRN FLEXIBLE-DOSE PHASE II/III STUDIES 

Adverse Event Percentage of Patients Reporting Event 

VIAGRA 	 PLACEBO 

N=734 	 N=725 

Headache 16% 4% 

Flushing 10% 1% 

Dyspepsia 7% 2% 

Nasal Congestion 4% 2% 

Urinary Tract Infection 3% 2% 

Abnormal Vision* 3% 0% 

Diarrhea 3% 1% 

Dizziness 2% 1% 

Rash 2% 1% 

*Abnormal Vision: Mild and transient, predominantly color tinge to vision, but also increased sensitivity 
to light or blurred vision. In these studies, only one patient discontinued due to abnormal vision. 

Other adverse reactions occurred at a rate of >2%, but equally common on placebo: 
respiratory tract infection, back pain, flu syndrome, and arthralgia. 

In fixed-dose studies, dyspepsia (17%) and abnormal vision (11%) were more common 
at 100 mg than at lower doses. At doses above the recommended dose range, adverse 
events were similar to those detailed above but generally were reported more 
frequently. 

The following events occurred in <2% of patients in controlled clinical trials; a causal 
relationship to VIAGRA is uncertain. Reported events include those with a plausible 
relation to drug use; omitted are minor events and reports too imprecise to be 
meaningful: 

Body as a whole: face edema, photosensitivity reaction, shock, asthenia, pain, chills, 
accidental fall, abdominal pain, allergic reaction, chest pain, accidental injury. 

Cardiovascular: angina pectoris, AV block, migraine, syncope, tachycardia, 
palpitation, hypotension, postural hypotension, myocardial ischemia, cerebral 
thrombosis, cardiac arrest, heart failure, abnormal electrocardiogram, cardiomyopathy. 
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Digestive: vomiting, glossitis, colitis, dysphagia, gastritis, gastroenteritis, esophagitis, 
stomatitis, dry mouth, liver function tests abnormal, rectal hemorrhage, gingivitis. 

Hemic and Lymphatic: anemia and leukopenia. 

Metabolic and Nutritional: thirst, edema, gout, unstable diabetes, hyperglycemia, 
peripheral edema, hyperuricemia, hypoglycemic reaction, hypernatremia. 

Musculoskeletal: arthritis, arthrosis, myalgia, tendon rupture, tenosynovitis, bone pain, 
myasthenia, synovitis. 

Nervous: ataxia, hypertonia, neuralgia, neuropathy, paresthesia, tremor, vertigo, 
depression, insomnia, somnolence, abnormal dreams, reflexes decreased, hypesthesia. 

Respiratory: asthma, dyspnea, laryngitis, pharyngitis, sinusitis, bronchitis, sputum 
increased, cough increased. 

Skin and Appendages: urticaria, herpes simplex, pruritus, sweating, skin ulcer, 
contact dermatitis, exfoliative dermatitis. 

Special Senses: mydriasis, conjunctivitis, photophobia, tinnitus, eye pain, deafness, ear 
pain, eye hemorrhage, cataract, dry eyes. 

Urogenital: cystitis, nocturia, urinary frequency, breast enlargement, urinary 
incontinence, abnormal ejaculation, genital edema and anorgasmia. 

POST-MARKETING EXPERIENCE: 
Cardiovascular 
Serious cardiovascular events, including myocardial infarction, sudden cardiac death, 
ventricular arrhythmia, cerebrovascular hemorrhage, transient ischemic attack and 
hypertension, have been reported post-marketing in temporal association with the use 
of VIAGRA. Most, but not all, of these patients had preexisting cardiovascular risk 
factors. Many of these events were reported to occur during or shortly after sexual 
activity, and a few were reported to occur shortly after the use of VIAGRA without 
sexual activity. Others were reported to have occurred hours to days after the use of 
VIAGRA and sexual activity. his not possible to determine whether these events are 
related directly to VIAGRA, to sexual activity, to the patient's underlying 
cardiovascular disease, to a combination of these factors, or to other factors (see 
WARNINGS for further important cardiovascular information). 

Other events 
Other events reported post-marketing to have been observed in temporal association 
with VIAGRA and not listed in the pre-marketing adverse reactions section above 
include: 

Nervous: seizure and anxiety. 

Urogenital: prolonged erection, priapism (see WARNINGS) and hematuria. 

http://www.pfizer.com/hml/pi's/viagrapi.html 	 9/5/2000 
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Ocular: diplopia, temporary vision loss/decreased vision, ocular redness or bloodshot 
appearance, ocular burning, ocular swelling/pressure, increased intraocular pressure, 
retinal vascular disease or bleeding, vitreous detachment/traction and paramacular 
edema. 

TO P 

OVERDOSAGE 

In studies with healthy volunteers of single doses up to 800 mg, adverse events were 
similar to those seen at lower doses but incidence rates were increased. 

In cases of overdose, standard supportive measures should be adopted as required. 
Renal dialysis is not expected to accelerate clearance as sildenafil is highly bound to 
plasma proteins and it is not eliminated in the urine. 

TO P 

DOSAGE AND ADMINISTRATION 

For most patients, the recommended dose is 50 mg taken, as needed, approximately 
1 hour before sexual activity. However, VIAGRA may be taken anywhere from 4 hours 
to 0.5 hour before sexual activity. Based on effectiveness and toleration, the dose may 
be increased to a maximum recommended dose of 100 mg or decreased to 25 mg. The 
maximum recommended dosing frequency is once per day. 

The following factors are associated with increased plasma levels of sildenafil: age >65 
(40% increase in AUC), hepatic impairment (e.g., cirrhosis, 80%), severe renal 
impairment (creatinine clearance <30 mUmin, 100%), and concomitant use of potent 
cytochrome P450 3A4 inhibitors [ketoconazole, itraconazole, erythromycin (182%), 
saquinavir (210%)). Since higher plasma levels may increase both the efficacy and 
incidence of adverse events, a starting dose of 25 mg should be considered in these 
patients. 

Ritonavir greatly increased the systemic level of sildenafil in a study of healthy, non-
HIV infected volunteers (11-fold increase in AUC, see Drug Interactions.) Based on 
these pharmacokinetic data, it is recommended not to exceed a maximum single dose of 
25 mg of VIAGRA in a 48 hour period. 

VIAGRA was shown to potentiate the hypotensive effects of nitrates and its 
administration in patients who use nitric oxide donors or nitrates in any form is 
therefore contraindicated. 

TO P 

HOW SUPPLIED 

http://www.pfizer.com/hml/pi's/viagrapi.html 	 9/5/2000 
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VIAGRA®  (sildenafil citrate) is supplied as blue, film-coated, rounded-diamond-
shaped tablets containing sildenafil citrate equivalent to the nominally indicated 
amount of sildenafil as follows: 

17,-,t...„,:ia,-.4„.i,-, 	— - 	0-7,-;'' 	-‘-''' 
.. 

 
Obverse LVGR25 VGR50 VGR100 

Reverse PFIZER PFIZER PFIZER 

Bottle of 30 ..._  ' NDC-0069-4200-30 	• NDC-0069-4210-30 NDC-0069-4220-30 

Bottle of 100 N/A 	 : 	NDC-0069-4210-66 NDC-0069-4220-66 

Recommended Storage: Store at controlled room temperature, 15° to 30°C (59° to 86° 
F). 

Rx only 
©2000 PFIZER INC 

 

&Warted 4. 
Pfizer Labs 

 

  

P zer 

 

  

 

Division of Pam Inc. NY. NY 14017 

Printed in U.S.A. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 	 ) 	I hereby certify that this 
) 	paper is being deposited 

WILLIAM ERNEST PULLMAN ET AL. 	) 	with the United States 
) Postal Service with 

Serial No.: 	10/031,556 ) sufficient postage, as first 
) class mail, 	in an envelope 

Filed: 	October 19, 	2001 ) addressed to: 
) Commissioner for Patents 

For: 	UNIT DOSAGE FORM ) 
) 

Washington, 	D.C. 20231. 

Attorney Docket No. 29342/36206A ) Dated: 	February 6, 	2003 
) 

Group Art Unit: 	1614 ) 
) 

Examiner: 	Rebecca Cook ) 
) 

) James J. Napoli 
) Registration No. 32,361 
) Attorney for Applicants 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Pursuant to their duty of disclosure under 37 

C.F.R. §1.56, applicants hereby bring to the examiner's 

attention information that may be material to the exam-

ination of the above-identified application. There-

fore, in compliance with 37 C.F.R. §1.97 and §1.98, 

applicants enclose a completed Form PTO-1449 identify-

ing the possibly pertinent information, and a copy of 

the information. 

This Supplemental Information Disclosure 

Statement is submitted more than three months after the 

filing date of the above-identified application, and 

after the mailing date of a first Office Action on the 
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merits in the above-identified application. This 

Supplemental Information Disclosure Statement, however, 

is filed before the mailing date of a final action and 

before the mailing date of a notice of allowance. 

Therefore, under 37 C.F.R. §1.97(c), this Supplemental 

Information Disclosure Statement shall be considered by 

the Patent Office because it is accompanied by the fee 

set forth in 37 C.F.R. §1.17(p). 

The Commissioner is hereby authorized to 

charge any fee which may be required during the pen-

dency of this application under 37 C.F.R. 1.16 or 37 

C.F.R. 1.17 to Deposit Account No. 13-2855. A dupli-

cate copy of this Transmittal is enclosed herewith. 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN 

By 
James J. Napoli 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

Chicago, Illinois 
February 6, 2003 
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James J. Napoli 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): 
WILLIAM ERNEST PULLMAN ET AL. 

Serial No: 10/031,556 

Filed: October 19, 2001 

Attorney Docket No. 29342/36206A 

Title: UNIT DOSAGE FORM 

Group Art Unit: 1614 

Examiner: Rebecca Cook 

AMENDMENT TRANSMITTAL WITH 
PETITION FOR EXTENSION OF TIME 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Transmitted herewith is an amendment for the above application. 

CERTIFICATE OF MAILING (37 CFR 1.8) 

I hereby certify that this paper and the documents referred to as enclosed therewith are being 
deposited with the United States Postal Service as first class mail, postage prepaid, on 
February 6, 2003 in an envelope addressed to the Commissioner for Patents, Washington, 
D.C. 20231. 

02/10/2003 WABBELR1 00000099 10031556 

02 FC:1253 	 930.00 OP 
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1. 	Small Entity Status 

❑ Verified statement(s) claiming small entity status is(are) attached. 

❑ Small entity status has been established and is still effective. 

[E] 	Has not been established. 

	

2. 	Extension of Time 

This is a petition for an extension of time under 37 CFR 1.136 for the total 
number of months checked below: 

EXTENSION 
(Months) 

PEE FOR LARGE ENTITY FEE FOR SMALL ENTITY 

One Month $110.00 $55.00 

Two Months $410.00 $205.00 

Three Months x $930.00 $465.00 

Four Months $1,450.00 $725.00 

Fifth Month $1,970.00 $985.00 

If an additional Extension of Time is required, please consider this a petition therefor. 

Extension Fee: $930.00 

❑ An extension for 	month(s) has already been 
secured and the fee paid therefor of $ 	is 
deducted from the total fee due for the total months of 
extension now requested. 

Deduction: $0.00 

Extension Fee Due With This Request $930.00 

2 
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3. 	Fee for Claims 

❑ The fee for additional claims [(37 CFR 1.16(b)-(d)] has been calcu41 as(0.1 
shown below: 

SMALL ENTITY OTHER THAN A—C3-2 Go- SMALL ENTITY 

Claims 
Remaining 

After 
Amendment 

Highest No. 
Previously Paid For 

Present 
Extra 

Rate Additional 
Fee 

Rate Additional 
Fee 	' 

TOTAL 20 MINUS 20 =0 X 9= $ X18= $0 

INDEP. 1 MINUS 3 =0 X42= $ X84= $0 

First Presentation of Multiple Dependent Claim +140, $ +280= 

TOTAL ADDITIONAL FEE $ OR $0 

	

4. 	Method of Payment of Fees 

Attached is a check in the amount of: 
	

$930.00 

❑ Charge Deposit Account No. 13-2855 
in the amount of: 

A copy of this Transmittal is enclosed. 

. 	5. 	Deposit Account and Refund Authorization 

The Commissioner is hereby authorized to charge any deficiency in the amount 
enclosed or any additional fees which may be required during the pendency of this 
application under 37 CFR 1.16 or 1.17 to Deposit Account No. 13-2855. A copy of 
this Transmittal is enclosed. 

Please refund any overpayment to Marshall, Gerstein & Borun at the address below. 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6357 
(312) 474-6300 • 

O 

By: 
James J. Napoli 
Reg. No: 32,361 

February 6, 2003 

- 3 - 
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Interview Summary 

Application No. 

10/031,556 

Applicant(s) 

PULLMAN ET AL. 

Art Unit 

1614 

Examiner 

Rebecca Cook 

QII participants (applicant, applicant's representative, PTO personnel): 

(1) Rebecca Cook. 	 (3) 	• 

(2) James Napoli. 	 (4) 	 

Date of Interview: 13 November 2002  . 

Type: a)EI Telephonic b)❑ Video Conference 
c)Z Personal [copy given to: 1)0 applicant 2)Z applicant's representative] 

Exhibit shown or demonstration conducted: d)Ej Yes 	e)0 No. 
If Yes, brief description: 	 

Claim(s) discussed: claims pending  . 

Identification of prior art discussed: art of record  . 

Agreement with respect to the claims f)❑ was reached. g)E1 was not reached. h)0 N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: Examiner will consider a showing of unexpected results to overcome the rejection 
under 35 U.S.C. 103(a)  . 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

i)Z It  is not necessary for applicant to provide a separate record of the substance of the interview(if box is 
checked). 

Unless the paragraph above has been checked, THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION 
MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office 
action has already been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A 
STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview requirements on 
reverse side or on attached sheet. 

Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 	 Examiner's signature, if required 

U.S. Patent and Trademark Office 
PTO-413 (Rev. 03- 98) 
	

Interview Summary 	 Paper No. 6. 
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mart' of Record of Interview Requirement  

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
— Application Number (Series Code and Serial Number) 

Name of applicant 
— Name of examiner 
— Date of interview 

Type of interview (telephonic, video-conference, or personal) 
Name of participants) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 

— An indication whether or not an exhibit was shown or a demonstration conducted 
— An identification of the specific prior art discussed 
— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case 
unless both applicant and examiner agree that the examiner will record same. Where the examiner agrees to record the substance of the interview, 
or when it is adequately recorded on the Form or in an attachment to the Form, the examiner should check the appropriate box at the bottom of the 
Form which informs the applicant that the submission of a separate record of the substance of the interview as a supplement to the Form is not 
required. 

It should be noted, however, that the interview Summary Form will not normally be considered a complete and proper recordation of the 
interview unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Application No. 	 Applicant(s) 

10/031,556 
	

PULLMAN ET AL. 

Office Action Summary 	 Examiner 	 Art Unit 

Rebecca Cook 
	

1614 
-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- 

	

	If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)EI Responsive to communication(s) filed on 	 

2a)E This action is FINAL. 	 2b)E This action is non-final. 

3)❑ 	Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453. O.G. 213. 

Disposition of Claims 

4)0 Claim(s) 1-17 is/are pending in the application. 

4a) Of the above claim(s) 	is/are withdrawn from consideration. 

5)IE Claim(s) 	 is/are allowed. 

Claim(s) 1-17 is/are rejected. 

7)0 Claim(s) 	 is/are objected to. 

8)❑ Claim(s) 	 are subject to restriction and/or election requirement. 
Application PaperS 

9)E The specification is objected to by the Examiner. 

10)E The drawing(s) filed on 	is/are: a)❑ accepted or b)CI objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11)0 The proposed drawing correction filed on 	is: a)0 approved b)IE disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12)0 The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. §§ 119 and 120 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)E All b)❑ Some * c)E None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. 	 

3.12 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

14)E Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) ❑ The translation of the foreign language provisional application has been received. 
15)0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) Notice of References Cited (PTO-892) 	 4) ❑ Interview Summary (PTO-413) Paper No(s). 	 

2) ❑ Notice of Draftsperson's Patent Drawing Review (PTO-948) 	 5) ❑ Notice of Informal Patent Application (PT0-152) 

3)14 Information Disclosure Statement(s) (PTO-1449) Paper No(s) 4 . 	 6) ❑ Other: 

U.S. Patent and Trademark Office 

PTO-326 (Rev. 04-01) 
	

Office Action Summary 	 Part of Paper No. 5 
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Application/Control Number: 10/031,556 	 Page 2 

Art Unit: 1614 

Claims 9-12 are objected to under 37 CFR 1.75(c), as being of improper 

dependent form for failing to further limit the subject matter of a previous claim. 

Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 

in proper dependent form, or rewrite the claim(s) in independent form. Intended use 

does not lend patentability to a composition claim. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

6,140,329. 

'329 (column 3, lines 48-65, column 5, lines 60-65, claims 16-17) disclose the 

instant compound and a method of using it to treat sexual dysfunction. It further 

discloses oral administration and a dosage within the recited range. It also discloses 

that individual enantiomers may be prepared. 

The instant claims differ over '329 in reciting a unit dosage composition and a 

specific enantiomer. However, once a method of using a composition is known it is with 

the skill of the artisan to determine the optimum route of administration. Furthermore, in 

the absence of a showing of unexpected results in Declaration form no unobviousness 

is seen in using a specific enantiomer. 

Applicants are requested to identify any related applications in which there may 

be double patenting. 
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Application/Control Number: 10/031,556 	 Page 3 

Art Unit: 1614 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Examiner Cook whose telephone number is (703) 308-

4724. The examiner can normally be reached on Monday through Thursday from 5:30 

am to 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Marianne Seidel, can be reached on (703) 308-4725. The fax phone 

number for the organization where this application or proceeding is assigned is (703) 

308-4556. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (703) 308-

1235. 

August 29, 2002 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

10/031,556 PULLMAN ET AL. 
Notice of References Cited 

Examiner Art Unit • 
Page 1 of 1 

Rebecca Cook 1614 

U.S. PATENT DOCUMENTS 

* Document Number 
Country Code-Number-Kind Code 

Date 
MM-YYYY Name Classification 

A US-6,140,329 10-2000 Daugan 514/250 

B US- 

c US- 

D US- 

E US- 

F US- 

G US- 

K US- 

i US- 

,j US- 

K US- 

L US- 

K/ US- 

FOREIGN PATENT DOCUMENTS 

* Document Number 
Country Code-Number-Kind Code 

Date 
MM-YYYY Country Name Classification  

N 

0 • 

P 

0 

R 

S 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

U 

V 

W 

x 

-A copy of th-s reference is not being furnished with this Office action. (See MPEP § 707.05(a).) 
Dates in MM YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PTO-892 (Rev. 01-2001) 
	

Notice of References Cited 
	

Part of Paper No. 5 
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Form P10-1449 (Modified) S. Department of Commerce 
Patent and Trademark Office 

Atty. Docket No. 

29342/36206A 

SHEET 1 of 1 

Serial No. 

10/031,556 

INFORMATION DISC 

(Use several sheets if necessary) 

Applicant 
C-3 

Willi am Ernest , Pullmanxt al. 
C 

Group 	 0 
Unassiptd c• m  

Filing Date 

10/19/01 

EXAMINER DATE CONSIDERED 
8 I cz ( 6 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

rn c=:a 
r.„-) 

m 
	 ...=. 	 ,,:,. 	;7 

U.S. PATENT DOCUMENTS 	 CZ:3 

*Examiner 
Initials 

Document 
Number 

Issue 
Date 

Name Class Subclass 
• 

Filing Date 
If 

Appropriate 

W 5,859,006 01/12/99 Daugan 514 249 

FOREIGN PATENT DOCUMENTS 

Translation 

*Examiner 
Initials 

Document 
Number 

Publication 
Date 

Country Class Subclass 
Yes No 
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Ll ANSWER 1 OF 1 REGISTRY COPYRIGHT 2003 ACS 
RN 139755-83-2 REGISTRY 
CN Piperazine, 1-([3-(4,7-dihydro-l-methyl-7-oxo-3-propy1-1H-pyrazolo[4,3- 

d]pyrimidin-5-y1)-4-ethoxyphenyl]sulfonyl]-4-methyl- (90I) (CA INDEX 
NAME) 

OTHER CA INDEX NAMES: 
CN 	1H-Pyrazolo[4,3-d]pyrimidine, piperazine deriv. 
OTHER NAMES: 
CN 	5-[2-Ethoxy-5-(4-methyl-l-piperazinylsulfonyl)pheny1]-1-methy1-3-n-propy1- 

1,6-dibydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 
CN 	Sildenafil 	46-fq /c1 
FS 	3D CONCORD 
MF 	C22 H30 N6 04 S 
CI COM 
SR CA 
LC 	STN Files: 	ADISINSIGHT, ADISNEWS, ANABSTR, BIOBUSINESS, BIOSIS, 

BIOTECHNO, CA, CANCERLIT, CAPLUS, CASREACT, CBNB, CEN, CHEMCATS, CIN, 
CSCHEM, DDFU, DIOGENES, DRUGNL, DRUGPAT, DRUGU, DRUGUPDATES, EMBASE, 
IPA, MEDLINE, MRCK*, PHAR, PROMT, SYNTHLINE, TOXCENTER, USAN, USPAT2, 
USPATFULL, VETU 

(*File contains numerically searchable property data) 
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**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

389 REFERENCES IN FILE CA (1962 TO DATE) 
6 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

393 REFERENCES IN FILE CAPLUS (1962 TO DATE) 

> 

0389



Cook pct/us00/11129 	 Page 1 

=> file reg; d stat que 110 
FILE 'REGISTRY' ENTERED AT 14:29:26 ON 16 JUL 2002 
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2002 American Chemical Society (ACS) 

STRUCTURE, FILE UPDATES: 	15 JUL 2002 HIGHEST RN 438572-95-3 
DICTIONARY FILE UPDATES: 15 JUL 2002 HIGHEST RN 438572-95-3 

TSCA INFORMATION NOW CURRENT THROUGH January 7, 2002 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

Crossover limits have been increased. See HELP CROSSOVER for details. 

Calculated physical property data is now available. See HELP PROPERTIES 
for more information. See STNote 27, Searching Properties in the CAS 
Registry File, for complete details: 
http://www.cas.org/ONLINE/STN/STNOTES/stnotes27.pdf  
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23 	28 

NODE ATTRIBUTES: 
DEFAULT MLEVEL IS ATOM 
DEFAULT ECLEVEL IS LIMITED 

GRAPH ATTRIBUTES: 
RING(S) ARE ISOLATED OR EMBEDDED 
NUMBER OF NODES IS 28 

STEREO ATTRIBUTES: NONE 
L10 	 178 SEA FILE=REGISTRY SSS FUL L8 

100.0% PROCESSED 	189 ITERATIONS 
	

178 ANSWERS 
SEARCH TIME: 00.00.01 

=> file caplus; d que nos 111; d que nos 112 
FILE 'CAPLUS' ENTERED AT 14:30:16 ON 16 JUL 2002 

Prepared by Toby Port, STIC, Biotech Library 308-3534 
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USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2002 AMERICAN CHEMICAL SOCIETY (ACS) 

Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 16 Jul 2002 VOL 137 ISS 3 
FILE LAST UPDATED: 15 Jul 2002 (20020715/ED) 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 

CAS roles have been modified effective December 16, 2001. Please 
check your SDI profiles to see if they need to be revised. For 
information on CAS roles, enter HELP ROLES at an arrow prompt or use 
the CAS Roles thesaurus (/RL field) in this file. 

L8 	 STR 
L10 	178 SEA FILE=REGISTRY SSS FUL L8 
L11 	 38 SEA FILE=CAPLUS ABB=ON PLU=ON L10 

L8 	 STR 
L10 	178 SEA FILE=REGISTRY SSS FUL L8 
Lll 	 38 SEA FILE=CAPLUS ABB=ON PLU=ON L10 
L12 	 37 SEA FILE=CAPLUS ABB=ON PLU=ON Lll AND PHARMAC?/SC,SX 

=> d ibib abs hitstr 112 1-37 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

L12 ANSWER 1 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 

PATENT ASSIGNEE(S): 
SOURCE: 

PATENT NO. 

CAPLUS COPYRIGHT 2002 ACS 
2002:427673 CAPLUS 
137:3711 
Cells and animals homozygous or 
knockout of the PDE11A gene and 
Burslem, Martin F.; Harrow, Ian 
Jeremy; Phillips, Stephen C. 
Pfizer Limited, UK; Pfizer Inc. 
Eur. Pat. Appl., 31 pp. 
CODEN: EPXXDW 
Patent 
English 
1 

heterozygous for a 
their uses 
Dennis; Lanfear, 

KIND DATE 	 APPLICATION NO. DATE 

EP 1211313 	A2 	20020605 	EP 2001-308959 	20011022 
R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

IE, SI, LT, LV, FI, RO, MK, CY, AL, TR 

Prepared by Toby Port, STIC, Biotech Library 308-3534 
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PRIORITY APPLN. INFO.: 	 GB 2000-26727 	A 20001101 
GB 2001-11710 	A 20010514 

AB 	Animal cells and animals carrying a knockout of the gene for the cyclic 
nucleotide phosphodiesterase PDE11 are described for use in anal. of the 
role of the enzyme, esp. in spermatogenesis and in the screening of drugs 
for regulation of spermatogenesis. Heterozygous knockout mice show 
lowered levels of spermatogenesis. The effect of the knockout on patterns 
of gene expression was analyzed by microarray hybridization. Known 
inhibitors of cyclic nucleotide phosphodiesterases were tested for their 
ability to inhibit PDE11. The pattern of inhibition was similar to, but 
distinct from, that for PDE5. Array hybridization was used to analyze the 
effects of PDE11 knockout on gene expression in testis. Twenty-four genes 
(18 down-regulated and 6 up-regulated) were identified. These gene 
products may themselves be therapeutic targets for PDE11-related disease 
(no data). 

IT 171596-29-5, IC-351 
RL: PAC (Pharmacological activity); BIOL (Biological study) 

(as inhibitor of PDE11; cells and animals homozygous or—heterozygous 
for knockout of PDE11A gene and their uses) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5;y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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I
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H 

0 

L12 ANSWER 2 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 	2002:391540 CAPLUS 
DOCUMENT NUMBER: 	 136:380144 
TITLE: 	 Phosphodiesterase V inhibitors for the treatment of 

premature ejaculation 
INVENTOR(S): 	 Boolell, Mitradev 
PATENT ASSIGNEE(S): 	Pfizer Limited, UK; Pfizer Inc. 
SOURCE: 	 PCT Int. Appl., 31 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: 	 Patent 
LANGUAGE: 	 English 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE 	 APPLICATION NO. DATE 

       

WO 2002040027 	Al 	20020523 	WO 2001-1B2180 	20011119 
W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HO, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 

Prepared by Toby Port, STIC, Biotech Library 308-3534 
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LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW, AT, BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR, 
BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG 

US 2002091129 	Al 	20020711 
	

US 2001-990955 	20011116 
PRIORITY APPLN. INFO.: 
	

GB 2000-28245 	A 20001120 
US 2001-260564P P 20010109 

AB 
	

The invention relates to the use of cGMP phosphodiesterase V inhibitors, 
including in particular the compd. sildenafil, for the treatment of 
premature ejaculation in patients with normal erectile function. 

IT 
	

171596-29-5, IC 351 
RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(phosphodiesterase V inhibitors for treatment of premature ejaculation) 
RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

REFERENCE COUNT: 

L12 ANSWER 3 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

2 	THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT , 

CAPLUS COPYRIGHT 2002 ACS 
2002:353456 CAPLUS 
136:369739 
Preparation of pyrazino[1',2':1,6]pyrido[3,4-b]indole 
derivatives as phosphoesterase inhibitors for use as 
therapeutic agents 
Orme, Mark W.; Sawyer, Jason Scott; Schultze, Lisa M. 
Lilly Icos L.L.C., USA 
PCT Int. Appl., 66 pp. 
CODEN: PIXXD2 
Patent 
English 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE 	 APPLICATION NO. DATE 

       

WO 2002036593 	Al 	20020510 	WO 2001-US31364 20011009 
W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 

Prepared by Toby Port, STIC, Biotech Library 308-3534 
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LS, LT, 
PT, RO, 
US, UZ, 

RW: GH, GM, 
DE, DK, 
BJ, CF, 

PRIORITY APPLN. INFO. 
OTHER SOURCE(S): 
GI 

LU, LV, MA, MD, MG, MK, MN, MW, MX, 
RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
VN, YU, ZA, ZW, AM, AZ, BY, KG, KZ, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, 
CG, CI, CM, GA, GN, GQ, GW, ML, MR, 

US 2000-246257P 
MARPAT 136:369739 

MZ, NO, NZ, PH, PL, 
TR, TT, TZ, UA, UG, 
MD, RU, TJ, TM 
ZW, AT, BE, CH, CY, 
NL, PT, SE, TR, BF, 
NE, SN, TD, TG 
P 20001106 

0 

H 

(R) 

 

 

0 

  

II 

   

AB 	2,3,6,7,12,12A-hexahydropyrazino[1',21 :1,6]pyrido[3,4-b]indole derivs., 
such as I [R = halo,.alkyl; R1 = H, alkyl, alkenyl, alkynyl, haloalkyl, 
cycloalkyl, heteroarylalkyl, etc.; R2 = monocyclic arom. ring, such as 
benzene, thiophene, furan, pyridine, etc.; R3 = H, alkyl; R1,R3 = fused 
carbocyclic ring; X, Y = CO, SO, SO2, CS, C(Ra)2; Ra = H, alkyl, benzyl; 
= 0-4), pharmaceutically acceptable salts and solvates thereof, were 
prepd. for pharmaceutical use as phosphodiesterase inhibitors for the 
treatment of conditions, such as erectile dysfunction, female arousal 
disorder, angina, hypertension, and vascular disease. Thus, 
pyrazinopyridoindole deriv. II was prepd. by a multistep procedure 
starting with D-Tryptophan Me ester, piperonal and chloroacetaldehyde. 
The prepd. heterocycles were tested for phosphodiesterase V (PDE5) 
inhibitory activity with II exhibiting an IC50 of 54 nM. 

IT 	171596-29-5P 
RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. of pyrazino[1',21 :1,6]pyrido[3,4-b]indole derivs. as 
phosphoesterase inhibitors for use as therapeutic agents) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

0394



Cook pct/us00/11129 	 Page 6 

0 

REFERENCE COUNT: 
	 3 	THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

CAPLUS COPYRIGHT 2002 ACS 
2002:241329 CAPLUS 
136:284433 
Administration of phosphodiesterase inhibitors for the 
treatment of premature ejaculation 
Wilson, Leland F.; Doherty, Paul C.; Place, Virgil A.; 
Smith, William L.; Abdel-Hamid, Abdou Ali Ibrahim 
Aboubakr 
USA 
U.S. 	 21 pp., Cont.-in-part of U.S. 
Ser. 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

PATENT NO. 	KIND DATE 
	

APPLICATION NO. DATE 

L12 ANSWER 4 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 

PATENT ASSIGNEE(S): 
SOURCE: Pat. Appl. Publ., 

No. 467,094. 
CODEN: USXXCO 
Patent 
English 
6 

US 2002037828 	Al 	20020328 	US 2001-888250 	20010621 
US 6403597 	B2 	20020611 
US 6037346 	A 	20000314 	US 1998-181070 	19981027 

PRIORITY APPLN. INFO.: 	 US 1997-958816 	B2 19971028 
US 1998-181070 	A2 19981027 
US 1999-467094 	A2 19991210 

AB 	A method is provided for treatment of premature ejaculation by 
administration of a phosphodiesterase inhibitor, e.g., an inhibitor of a 
Type III, Type IV, or Type V phosphodiesterase. In a preferred 
embodiment, administration is on as "as needed" basis, i.e., the drug is 
administered immediately or several hours prior to sexual activity. 
Pharmaceutical formulations and packaged kits are also provided. 
Zaprinast 1.0, mannitol 1.0, microcryst. cellulose 2.0, and magnesium 
stearate 10 mg are blended in a suitable mixer and then compressed into 
sublingual tablets. Each sublingual tablet contains 10 mg zaprinast. 

IT 	171596-29-5, GF 196960 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(GF 196960; administration of phosphodiesterase inhibitors for 
treatment of premature ejaculation) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9C1) 	(CA INDEX NAME) 

Prepared by.Toby Port, STIC, Biotech Library 308-3534 
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Absolute stereochemistry. Rotation (4'). 

0 

H  

R 

N 

0 

L12 ANSWER 5 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
INVENTOR(S): 

PATENT ASSIGNEE(S): 
SOURCE: 

CAPLUS COPYRIGHT 2002 ACS 
2002:142493 CAPLUS 
136:194255 
Treatment of the insulin resistance syndrome 
Fryburg, David Albert; Gibbs, Earl Michael; Koppiker, 
Nandan Parmanand 
Pfizer Limited, UK; Pfizer Inc. 
PCT Int. Appl., 61 pp. 
CODEN: 	PIXXD2 

DOCUMENT TYPE: 	 Patent 
LANGUAGE: 	 English 
FAMILY ACC. NUM. COUNT: 	1 
PATENT INFORMATION: 

PATENT NO. 	KIND 	DATE APPLICATION NO. DATE 

WO 2002013798 A2 20020221 WO 2001-1B1428 20010806 
W: 	AE, 	AG, 	AL, 

CO, 	CR, 	CU, 
GM, 	HR, 	HU, 
LS, 	LT, 	LU, 
RO, 	RU, 	SD, 
UZ, 	VN, 	YU, 

RW: 	GH, 	GM, 	KE, 
DE, 	DK, 	ES, 
BJ, 	CF, 	CG, 

AU 2001076607 	A5 

AM, 
CZ, 
ID, 
LV, 
SE, 
ZA, 
LS, 
FI, 
CI, 

AT, 	AU, 
DE, 	DK, 
IL, 	IN, 
MA, MD, 
SG, 	SI, 
ZW, 	AM, 
MW, 	MZ, 
FR, 	GB, 
CM, 	GA, 

20020225 

AZ, 
DM, 
IS, 
MG, 
SK, 
AZ, 
SD, 
GR, 
GN, 

BA, 	BB, 	BG, 	BR, 
DZ, 	EC, 	EE, 	ES, 
JP, 	KE, 	KG, 	KP, 
MK, 	MN, 	MW, 	MX, 
SL, 	TJ, 	TM, 	TR, 
BY, 	KG, 	KZ, 	MD, 
SL, 	SZ, 	TZ, 	UG, 
IS, 	IT, 	LU, 	MC, 
GQ, 	GW, 	ML, 	MR, 

AU 2001-76607 

BY, 
FI, 
KR, 
MZ, 
TT, 
RU, 
ZW, 
NL, 
NE, 

BZ, 	CA, 
GB, 	GD, 
KZ, 	LC, 
NO, 	NZ, 
TZ, 	UA, 
TJ, TM 
AT, 	BE, 
PT, 	SE, 
SN, 	TD, 
20010806 

CH, 
GE, 
LK, 
PL, 
UG, 

CH, 
TR, 
TG 

CN, 
GH, 
LR, 
PT, 
US, 

CY, 
BF, 

PRIORITY APPLN. 	INFO.: 	• US 2000-224928P P 20000811 
GB 2000-30649 A 20001215 
US 2001-266083P P 20010202 
GB 2001-6465 A 20010315 
GB 2001-6468 A 20010315 
GB 2001-17134 A 20010713 
WO 2001-IB1428 W 20010806 

AB 	Use of a selective cGMP PDES inhibitor or a pharmaceutical compn thereof 
in the prepn. of a medicament for the curative, palliative or prophylactic 
treatment of the insulin resistance syndrome wherein the insulin 
resistance syndrome means the concomitant existence in a subject of two or 
more of: dyslipidemia; hypertension; type 2 diabetes mellitus, impaired 
glucose tolerance (IGT) or a family history of diabetes; hyperuricemia 
and/or gout; a pro-coagulant state; atherosclerosis; or truncal obesity 
wherein said use can occur alone or in combination with other agents to 
treat the insulin resistance syndrome or individual aspects of the insulin 

Prepared by Toby Port, STIC, Biotech Library 308-3534 
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resistance syndrome. 
IT 171596-29-5, IC-351 

RL: DMA (Drug mechanism of action); PAC (Pharmacological activity); PKT 
(Pharmacokinetics); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(treatment of the insulin resistance syndrome) 
RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CT) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 
H 

Me,,„  

I

R 

H 

CAPLUS COPYRIGHT 2002 ACS 
2002:122770 CAPLUS 
136:178015 
Drugs for incontinence - salified and nonsalified 
nitric oxide-donors and phosphodiesterase inhibitors 
Del Soldato, Piero; Benedini, Francesca 
Nicox S.A., Fr. 
PCT Int. Appl., 59 pp. 
CODEN: PIXXD2 

DOCUMENT TYPE: 
	 Patent 

LANGUAGE: 
	 English 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE 	 APPLICATION NO. DATE 

       

WO 2002011707 
	

A2 	20020214 
	

WO 2001-EP8734 	20010727 
W: AE, AG, AL, AU, BA, BB, BG, BR, BZ, CA, CN, CR, CU, CZ, 

EE, GD, GE, HR, HU, ID, IL, IN, IS, JP, KP, KR, LC, LK, 
LV, MA, MG, MK, MN, MX, NO, NZ, PL, RO, SG, SI, SK, TR, 
US, UZ, VN, YU, ZA, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 

AU 2001091691 
	

A5 	20020218 
	

AU 2001-91691 
PRIORITY APPLN. INFO 
	

IT 2000-MI1848 
WO 2001-EP8734 

OTHER SOURCE(S): 	 MARPAT 136:178015 
AB 	Use in the incontinence of one or more of the following classes of drugs 

selected from the following: (B) salified and nonsalified nitric 
oxide-donor drugs, of formula: A - X1 	N(0)z, (B') nitrate salts of drugs 
used for the incontinence, and which do not contain in the mol. a nitric 
oxide donor group; (C) org. or inorg. salts of compds. inhibiting 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

0 

L12 ANSWER 6 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

DM, DZ, 
LR, LT, 
TT, UA, 

CH, CY, 
TR, BF, 
TG 

20010727 
A 20000808 
W 20010727 
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phosphodiesterases. 
IT 171596-29-5 

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(salified and nonsalified nitric oxide-donors and phosphodiesterase 
inhibitors for treatment of incontinence) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',2':1,6)pyrido[3,4-b]indole-1,4-dione, 6-(l,3-benzodioxol-5-yl)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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0 

NR1 

R
q 

R2 0 

AB 	Compds. I [R = halo, alkyl; q = 0-4; R1 = H, alkyl, alkenyl, alkynyl, 
haloalkyl, cycloalkyl, cycloalkylalkyl, arylalkyl, heteroarylalkyl; R2 is 
an optionally substituted monocyclic arom. ring selected from benzene, 
thiophene, furan, and pyridine or an optionally substituted bicyclic ring; 
X = NH or substituted imino, 0, S, substituted methylene or ethylene; the 
substituents may form addnl. rings] and their salts and solvates were 
prepd. for use as phosphodiesterase (PDE) inhibitors. Thus, compd. II was 
prepd. by a multistep procedure starting with coupling of L-tryptophan Me 
ester with CbzNMeCMe2CO2H (Cbz = benzyloxycarbonyl) and showed IC50 = 
161.0 nM for inhibition of cGMP-PDE. 

IT 	395665-39-1P 395665-40-4P 
RL: PAC (Pharmacological activity); RCT (Reactant); SPN (Synthetic 
preparation); THU (Therapeutic use); BIOL (Biological study); PREP 
(Preparation); RACT (Reactant or reagent); USES (Uses) 

(prepn. of fused heterocyclic derivs. as phosphodiesterase inhibitors) 
RN 395665-39-1 CAPLUS 
CN 	Pyrazino[1',21 :1,61pyrido[3,4-b]indole-3-propanoic acid, 

6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, 
1,1-dimethylethyl ester, (3S,6R,12aR)- (9CT) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

t -BuO 

0 
H 

HN 	R 

N 
H 

0 

0 

0 
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RN 395665-40-4 CAPLUS 
CN 
	

Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-3-propanoic acid, 
6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, 
(3S,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

IT 	395665-35-7P 395665-36-8P 395665-41-5P 
395665-42-6P 395665-43-7P 395665-47-1P 
395665-49-3P 395665-51-7P 395665-53-9P 
395665-55-1P 395665-57-3P 395665-59-5P 
395665-61-9P 395665-63-1P 395665-65-3P 
395665-67-5P 395665-69-7P 395665-70-OP 
395665-71-1P 395665-72-2P 395665-73-3P 
395665-75-5P 395665-76-6P 395665-77-7P 
395665-78-8P 395665-79-9P 395665-80-2P 
395665-81-3P 395665-91-5P 395665-95-9P 
395665-96-OP 395665-98-2P 
RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(prepn. of fused heterocyclic derivs. as phosphodiesterase inhibitors) 
RN 395665-35-7 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3,3-trimethyl-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. 

0 

RN 395665-36-8 CAPLUS 
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CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-3-propanamide, 6-(1,3-benzodioxo1-5-
y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, (3S,6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 

0 
H 

0 

RN 395665-41-5 CAPLUS 
CN 	Pyrazino[1',2 1 :1,6]pyrido[3,4-b]indole-3-propanoic acid, 

6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, 
1-methylethyl ester, (35,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

H  

N 

0 

RN 395665-42-6 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-3-(hydroxymethyl)-, (3R,6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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RN 395665-43-7 CAPLUS 
CN Spiro[cyclohexane-1,3'(4'H)-pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole]-

11 ,4'(2'H)-dione, 6'-(1,3-benzodioxo1-5-y1)-6',7',12',12'a-tetrahydro-2'- 
methyl-, (61 R,121 aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 395665-47-1 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-3-[2-(1H-tetrazol-5-yl)ethyl]-, (3S,6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 
H 

HN a'- .\..--- 	. 	 

R  
7 N 
	 ----",,,„„ N,,.,j3„.„--- 	__„,-- 

N 	 N 
\\ 	 I 	

H 
N—  N 

H 

RN 395665-49-3 CAPLUS 
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CN 	Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 3-(4-aminobuty1)-6-(1,3- 
benzodioxo1-5-y1)-2,3,6,7,12,12a-hexahydro-, (3S,6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 

0 

HN 

H2N 	
R 

,,  

RN 395665-51-7 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-ethanesulfonamide, 

6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, 
(3S,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

(CH2)9 

 

0 

H  

HN R 

111 

 

  

H2N„„s  

// 
0 0 

 

 

   

RN 395665-53-9 CAPLUS 
.CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-hexanoic acid, 

6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a-octahydro-2-methy1-1,4-dioxo-, 
(3S,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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RN 395665-55-1 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-acetic acid, 6-(1,3-benzodioxo1-5- 

y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, 1,1-dimethylethyl ester, 
(35,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

11 	H  

0 HN  

iS 	

R 
	1 	 1 

t-BUOY - 	- NR N 
H 

RN 395665-57-3 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-3-[(phenylmethoxy)methy1]-, (3S,6R,12aR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 

0 

RN ' 395665-59-5 CAPLUS 
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CN 	Benzoic acid, 4-[[(3S,6R,12aR)-6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a- 
octahydro-2-methy1-1,4-dioxopyrazino[1',21 :1,6]pyrido[3,4-b]indo1-3-
yl]methy1]- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 

RN 395665-61-9 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-acetic acid, 6-(1,3-benzodioxo1-5- 

y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, (3S,6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 

0 

1RHN  

1
H 

RN 395665-63-1 CAPLUS 
CN 

	

	
Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-3-acetic acid, 6-(1,3-benzodioxo1-5- 
y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, (3R,6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 
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0 
H 

HN "-'"' 	 R  

HO2C„,,,,40.) R -...„,,.._„,,,,N 	-,..,,,  

1 

RN 395665-65-3 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-3-(1H-pyrazol-1-ylmethyl)-, (6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 

RN 395665-67-5 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 3-(2-aminoethyl)-6-(1,3-

benzodioxo1-5-y1)-2,3,6,7,12,12a-hexahydro-, (3S,6R,12aR)- (9CI) (CA 
INDEX NAME) 

N 
H 

Absolute stereochemistry. 

HN 
1 S 	1 

••' '---....„..,,,„," -,„.j.,,,t,„-------,..., N 	...„----"--::::_,..----- 
H 

0 
	/-, 

O 

RN 395665-69-7 CAPLUS 

H N 

0 
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CN 	Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 3-(aminomethyl)-6-(1,3- 
benzodioxo1-5-y1)-2,3,6,7,12,12a-hexahydro-, (3S,6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 

RN 395665-70-0 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

3-(chloromethyl)-2,3,6,7,12,12a-hexahydro-, (3R,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. 

RN 395665-71-1 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-acetamide, 6-(1,3-benzodioxo1-5-

y1)-N-H4-(dimethylamino)phenyl]methyll-1,2,3,4,6,7,12,12a-octahydro-1,4- 
dioxo-, (3S,6R,12aR)- (9C1) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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Absolute stereochemistry. 

0 

0 

H  
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0 
Me 0 
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0 

RN 395665-72-2 CAPLUS 
CN Piperazine, 1-[[(3S,6R,12aR)-6-(1,3-benzodioxo1-5-y1}-1,2,3,4,6,7,12,12a-

octahydro-1,4-dioxopyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indol-3-yl]acetyl]-4-
methyl- (9CI) (CA INDEX NAME) 

RN 395665-73-3 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-acetamide, 6-(1,3-benzodioxo1-5-

y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-N-[2-(1-pyrrolidinyl)ethyl]-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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RN 395665-75-5 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-acetic acid, 6-(1,3-benzodioxo1-5- 

y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, heptyl ester, (3S,6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 
H 

HN 
--'\.✓ -,. 	 0 	 R 

(CH2) 6 	S 
-, ..------,, 	

N 
---. ,,,..„{„.N.,,,R ./ Me  0 	 ,- 

o
11 	 H 

,./....,, 

RN 395665-76-6 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-acetic acid, 6-(1,3-benzodioxo1-5- 

y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, ethyl ester, (3S,6R,12aR)- 
(90I) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 
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0 

0 	HN 

S 	m  

Et0' 
H 

RN 395665-77-7 CAPLUS 
CN 	Pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-3-acetic acid, 6-(1,3-benzodioxo1-5- 

y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, 1-methylethyl ester, 
(3S,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 395665-78-8 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-acetic acid, 6-(1,3-benzodioxo1-5- 

y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, cyclopentyl ester, 
(3S,6R,12aR)- (9C1) 	(CA INDEX NAME) 

Absolute stereochemistry. 

•00 

0 

0 

RN 395665-79-9 CAPLUS 
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CN 	Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-3-acetic acid, 6-(1,3-benzodioxo1-5- 
y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, 2,2,2-trifluoroethyl ester, 
(3S,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

S 

H 
F3C 	0 

0 

RN 395665-80-2 CAPLUS 
CN 

	

	Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
3-(3,3-dimethy1-2-oxobuty1)-2,3,6,7,12,12a-hexahydro-, (3S,6R,12aR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 

RN 395665-81-3 CAPLUS 
CN 	Pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-3-propanoic acid, 

6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-, ethyl 
ester, (3S,6R,12aR)- (9C1) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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0 

 

  

  

 

N 

 

  

0 

 

RN 395665-91-5 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-3-(1H-pyrazol-1-ylmethyl)-, (35,6R,12aR)- (9C1) 
(CA INDEX NAME) 

Absolute stereochemistry. 

0 

H  

HN 

I S 

H 

0 

0 

 

 

0 

RN 395665-95-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-3-acetamide, 6-(1,3-benzodioxo1-5-

y1)-1,2,3,4,6,7,12,12a-octahydro-1,4-dioxo-N-[2-(1-pyrrolidinyl)ethyl]-, 
(3S,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

0412



H 

Cook pct/us00/11129 	 Page 24 

    

 

H 

  

HN 
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c) 
0 	 

RN 395665-96-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-3-(3-pyridinylmethyl)-, (3S,6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 

H 
0 

RN 395665-98-2 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3,3-trimethyl-, (12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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SN, 

BZ, 	CA, 
GB, 	GD, 
KZ, 	LC, 
NO, 	NZ, 
TZ, 	UA, 
TJ, TM 
AT, 	BE, 
PT, 	SE, 
TD, 	TG 

CH, 
GE, 
LK, 
PL, 
UG, 

CH, 
TR, 

CN, 
GH, 
LR, 
PT, 
US, 

CY, 
BF, 

US 2002052370 Al 20020502 US 2001-893585 20010628 
AU 2001069353 A5 20020121 AU 2001-69353 20010702 

PRIORITY APPLN. INFO : GB 2000-16684 A 20000706 
GB 2000-30647 A 20001215 
GB 2001-6167 A 20010313 
GB 2001-8483 A 20010404 
US 2000-219100P P 20000718 
GB 2001-1584 A 20010122 
US 2001-274957P P 20010312 
WO 2001-IB1187 W 20010702 

OTHER SOURCE(S): 	 MARPAT 136:96099 
AB 	The present invention relates to the use of neutral endopeptidase 

inhibitors (NEPi) and a combination of NEPi and phosphodiesterase type 
(PDE5) inhibitor for the treatment of male sexual dysfunction, in 
particular MED. 

IT 171596-29-5, IC-351 
RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(treatment of male sexual dysfunction using neutral endopeptidase 
inhibitors and their combination with phosphodiesterase type 5 
inhibitors and other agents in relation to inhibition of angiotensin 
converting enzyme) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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CAPLUS COPYRIGHT 2002 ACS 
2002:10477 CAPLUS 
136:85829 
preparation of ring fused pyrazinopyridoindole 
derivatives as cyclic GMP-specific phosphodiesterase 
inhibitors 
Orme, Mark W.; Sawyer, Jason Scott 
Lilly Icos Llc, USA 
PCT Int. Appl., 63 pp. 
CODEN: PIXXD2 
Patent 
English 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

      

 

PATENT NO. 	KIND DATE 

 

APPLICATION NO. DATE 

WO 2002000658 	Al 	20020103 WO 2001-US16164 20010517 
W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, 
UZ, VN, YU, ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR, BF, 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

AU 2001063278 	A5 	20020108 	AU 2001-63278 	20010517 
PRIORITY APPLN. INFO.: 	 US 2000-213651P P 20000623 

WO 2001-US16164 W 20010517 
OTHER SOURCE(S): 	 MARPAT 136:65829 
GI 
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H 
	 I 	R2 Y  

R1 0 

0 

H  

NH 

0 

II 

0 

I 

AB 	The title compds. I (R = halo, C1-6-alkyl; R1 = a nonocyclic arom. ring 
selected from benzene, thiophene, furan, and pyridine, and an optionally 
substituted bicyclic ring wherein the fused ring is a 5- or 6-membered 
ring and optionally with one or two heteroatoms selected from 0, S, and N; 
Y= a 3-, 4-, or 5-membered carbon chain of a 5-, 6-, or 7-membered 
heteroatom chain of a 5-, 6-, or 7-membered unsubstituted or substituted 
ring wherein the heteroatom chain contains one or two heteroatoms selected 
from 0, S, N; R2 = nitro, halo, cyano, acyl, acyloxy, C1-4-alkyleneHet, 
etc.) and their pharmaceutically acceptable salts were prepd. as cyclic 
GMP-specific phosphodiesterase inhibitors. Thus, N,N'-bis-CBZ-2-
carboxypiperazine was treated with Me 1,2,3,4-tetrahydro-1-(3,4-
methylenedioxypheny1)-9H-pyrido[3,4-b]indole-3-carboxylate and the product 
cyclized by H2 in presence of Pd-C to give the 
tetraazaindenoanthracenedione II. The IC50 of II as cyclic GMP--specific 
phosphodiesterase inhibitor was 1.7 nM. 

IT 	385765-02-6P 385765-03-7P 
RL: DMA (Drug mechanism of action); PAC (Pharmacological activity); RCT 
(Reactant); SPN (Synthetic preparation); THU (Therapeutic use); BIOL 
(Biological study); PREP (Preparation); RACT (Reactant or reagent); USES 
(Uses) 

(prepn. of ring fused pyrazinopyridoindole derivs. as cyclic 
GMP-specific phosphodiesterase inhibitors) 

RN 385765-02-6 CAPLUS 
CN 	6H-Pyrazino[1",2":4 1 ,51 ]pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-6,15(2H)- 

dione, 13-(1,3-benzodioxo1-5-y1)-1,3,4,6a,7,12,13,15a-octahydro-, 
(6aR,13R)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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	0 

H 
0 

RN 385765-03-7 CAPLUS 
CN 	3H,5H,14H-Thiazolo[3",4":4 1 ,5']pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole- 

5,14-dione, 12-(1,3-benzodioxo1-5-y1)-1,5a,6,11,12,14a-hexahydro-, 
(5aR,12R)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 
H 

1 	 

H 
0 

IT 	385765-04-8P 385765-05-9P 385765-06-OP 
RL: DMA (Drug mechanism of action); PAC (Pharmacological activity); SPN 
(Synthetic preparation); THU (Therapeutic use); BIOL (Biological study); 
PREP (Preparation); USES (Uses) 

(prepn. of ring fused pyrazinopyridoindole derivs. as cyclic 
GMP-specific phosphodiesterase inhibitors) 

RN 385765-04-8 CAPLUS • 
CN 	6H-Pyrazino[1",2":41 ,5flpyrazino[1',2T:1,6]pyrido[3,4-b]indole-6,15(2H)- 

dione, 13-(1,3-benzodioxo1-5-y1)-2-[(3,4-dimethoxyphenyl)acety1]- 
1,3,4,6a,7,12,13,15a-octahydro-, (6aR,13R)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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OMe 

RN 385765-05-9 CAPLUS 
CN 	5H,14H-Pyrro1o[1",2":4 1 ,5T]pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-5,14- 

dione, 2-amino-12-(1,3-benzodioxo1-5-y1)-1,2,3,5a,6,11,12,14a-octahydro-, 
(5aR,12R)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385765-06-0 CAPLUS 
CN 
	

5H-Pyrido[1",2":4',51 ]pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-10- 
carboxylic acid, 6-(1,3-benzodioxo1-5-y1)-6,8,8a,9,10,11,12,14,14a,15- 
decahydro-8,14-dioxo-, (6R,14aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

HO2C,,,,--..,„„,,, ,N,,,_,„•,..„._,,,,„<-...."-....„,  

-..,.....„...,,,,N.„,„}-1-..,,,,._ ___„- 

1 
	H 
0 
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REFERENCE COUNT: 

L12 ANSWER 10 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 

PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

8 	THERE ARE 8 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

Preparation of pyrazinopyridoindolediones as cyclic 
GMP phosphodiesterase inhibitors 
Orme, Mark W.; Sawyer, Jason Scott; Schultze, Lisa M.; 
Daugan, Alain Claude-Marie; Gellibert, Francoise 
Lilly Icos LLC, USA 
PCT Int. App1.,.81 pp. 
CODEN: PIXXD2 
Patent 
English 
1 

37 CAPLUS COPYRIGHT 2002 ACS 
2002:10475 CAPLUS 
136:85828 

PATENT NO. 	KIND DATE APPLICATION NO. DATE 

       

WO 2002000656 	A2 	20020103 	WO 2001-US15935 20010515 
W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, 
UZ, VN, YU, ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
OE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR, BF, 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

AU 2001061707 	A5 	20020108 	AU 2001-61707 	20010515 
PRIORITY APPLN. INFO : 	 US 2000-213647P P 20000623 

WO 2001-US15935 W 20010515 
OTHER SOURCE(S): 	 MARPAT 136:85828 
GI 

* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB 	The pyrazinopyridoindolediones I (R = halo, C1-6-alkyl; R1 = aryl, 
heteroaryl, amino, R40, R4CO3  R4S0, R4S02, C1-4-alkylene-0O2R4, 
C1-4-alkylenehetreroaryl, sulfamoyl, cyano, NO2, CO-C1-4-
alkyleneheteroaryl, C1-4-alkylene-OR4, etc.; R2 = monocyclic arom. ring 
consisting of benzene, thiophene, furan, and pyridine, and an optionally 
substituted bicyclic ring wherein the fused ring is a 5- or 6-membered 
ring comprised of C and optionally heteroatoms selected from 0, S, and N; 
R3 = H, C1-6-alkyl; R4 = H, alkyl, aryl, heteroaryl, etc.) and their salts 
and solvates were prepd. as cyclic GMP phosphodiesterase inhibitors. 
Thus, D-tryptophan Me ester hydrochloride was treated with piperonal to 
give the carbolinecarboxylate II, which was treated with chloroacetyl 
chloride followed by cyclization with hydroxylamine-HC1 to give the 
pyrazinopyridoindoledione III. The cyclic GMP phosphodiesterase inhibitor 
1050 of III 0.0075 .mu.M. 

IT 	385769-78-8P 385769-80-2P 385769-82-4P 
385769-84-6P 385769-86-8P 385769-88-OP 
385769-90-4P 385769-94-8P 385769-98-2P 
385770-00-3P 385770-01-4P 385770-03-6P 
385770-04-7P 385770-06-9P 385770-07-OP 
385770-09-2P 385770-11-6P 385770-13-8P 
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385770-15-OP 385770-18-3P 385770-20-7P 
385770-22-9P 385770-24-1P 385770-26-3P 
385770-28-5P 385770-29-6P 385770-30-9P 
385770-31-OP 385770-32-1P 385770-34-3P 
385770-36-5P 385770-38-7P 385770-40-1P 
385770-41-2P 385770-43-4P 385770-44-5P 
385770-46-7P 385770-48-9P 385770-49-OP 
385770-50-3P 385770-52-5P 385770-54-7P 
385770-56-9P 385770-57-OP 385770-58-1P 
385770-60-5P 385770-62-7P 385770-64-9P 
385770-66-1P 385770-68-3P 385770-70-7P 
385770-72-9P 385770-73-OP 385770-75-2P 
385770-76-3P 385770-77-4P 385770-78-5P 
385770-79-6P 385770-80-9P 385770-82-1P 
385770-83-2P 385770-85-4P 385770-89-8P 
385770-91-2P 385770-92-3P 385770-93-4P 
385770-95-6P 385770-96-7P 385770-98-9P 
385770-99-OP 385771-02-8P 385771-03-9P 
385771-05-1P 385771-06-2P 385771-08-4P 
385771-10-8P 
RL: DMA (Drug mechanism of action); PAC (Pharmacological activity); SPN 
(Synthetic preparation); THU (Therapeutic use); BIOL (Biological study); 
PREP (Preparation); USES (Uses) 

(prepn. of pyrazinopyridoindolediones as cyclic GMP phosphodiesterase 
inhibitors) 

RN 385769-78-8 CAPLUS 
CN Benzenesulfonamide, 4-[2-[(6R,12aR)-6-(1,3-benzodioxo1-5-y1)- 

3,4,6,7,12,12a-hexahydro-1,4-dioxopyrazino[1',2 T :1,6]pyrido[3,4-b]indol- 
2(1H)-yl]ethyll- (90I) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385769-80-2 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 

2,3,6,7,12,12a-hexahydro-2-hydroxy-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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0 

RN 385769-82-4 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methoxy-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385769-84-6 CAPLUS 
CN 	Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 2-amino-6-(1,3- 

benzodioxol-5-yl)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. 

0 
H 

R 

 

 

   

H 

RN 385769-86-8 CAPLUS 
CN 	Pyrazino[1 1 ,2':1,6]pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
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2,3,6,7,12,12a-hexahydro-2-(methylamino)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. 

0 
H 

meNH,,  

Or7  
0 	 

0 

RN 385769-88-0 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-phenyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

RN 385769-90-4 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[2-(dimethylamino)ethyl]-2,3,6,7,12,12a-hexahydro-3-methyl-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

0422



Relative stereochemistry. 
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RN 385769-94-8 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(2-hydroxyethyl)-, (6R,12aR)-rel- (9CI) (CA 
INDEX NAME) 

RN 385769-98-2 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[3-(4-methyl-l-piperazinyl)propy1]-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

0 

H 

0 

RN 385770-00-3 CAPLUS 

Prepared by Toby Port, 	STIC, Biotech Library 	308-3534 
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CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-y1)-
2,3,6,7,12,12a-hexahydro-2-(2-(1-piperidinyl)ethy1]-, (6R,12aR)-rel- (9CI) 

(CA INDEX NAME) 

Relative stereochemistry. 

_____---- 
0 

H 
--„,,,......._____,N 

 

„,„-------..„,,,,,..------...,,, 
N 	R 

  

   

  

--.......„.......„„--N,......,....E3.„.„..---...N______ -...., 

H 

 

0 

O/\  

   

      

  

0 

    

RN 385770-01-4 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[2-(diethylamino)ethy1]-2,3,6,7,12,12a-hexahydro-, (6R,12aR)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 

Et N 

RN 385770-03-6 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[2-(4-morpholinyl)ethyl]-, (6R,12aR)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 
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H 

0 

0 

0 

RN 385770-04-7 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[2-(4-morpholinyflethyl]-, (6R,12aR)- (9C1) 
(CA INDEX NAME) 

Absolute stereochemistry. 

0 

RN 385770-06-9 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[3-(4-morpholinyl)propy1]-, (6R,12aR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 
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RN 385770-07-0 CAPLUS 
CN 	Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-2(1H)-acetic acid, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, methyl 
ester, (6R,12aR)-rel- (9C1) 	(CA INDEX NAME) 

Relative stereochemistry. 

H 
0 

RN 385770-09-2 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-2(1H)-acetamide, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, 
(6R,12aR)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

RN 385770-11-6 CAPLUS 
CN 	Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 2-(1- 

azabicyclo[2.2.21oct-3-y1)-6-(1,3-benzodioxo1-5-y1)-2,3,6,7,12,12a- 
hexahydro-, (6R,12aR)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 
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RN 385770-13-8 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-[2-Ibis(1-methylethyl)amino]ethy1]-2,3,6,7,12,12a-hexahydro-, 
(6R,12aR)-ref- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 

(i-Pr)2N 

0 

RN 385770-15-0 CAPLUS 
CN 	Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-2(1H)-propanoic acid, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, ethyl ester, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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RN 385770-18-3 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(3-methoxypropy1)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. 

RN 385770-20-7 CAPLUS 
CN 	Acetamide, N-[2-[(6R,12aR)-6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a- 

hexahydro-1,4-dioxopyrazino[1',21 :1,6]pyrido[3,4-b)indol-2(1H)-yl]ethyll- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

H 
AcNH 

N 	R  

H 

RN 385770-22-9 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(3-(2-oxo-1-pyrrolidinyl)propy1]-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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0 0 

(CH2) 3 

H 

O 

RN 385770-24-1 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-2(1H)-acetamide, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-N-phenyl-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 
H 

0 

0 

0 

RN 385770-26-3 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(2-methoxyethyl)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. 
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RN 385770-28-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-2(1H)-acetamide, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-N- 
(phenylmethyl)-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

H 	 H 

R 

0 

H 

0 

RN 385770-29-6 CAPLUS 
CN Piperidine, 1-[[(6R,12aR)-6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-

hexahydro-1,4-dioxopyrazino[1 1 ,2':1,6]pyrido[3,4-b]indo1-2(1H)-yllacety1]-
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-30-9 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[3-(1H-imidazol-1-y1)propy1]-, (6R,12aR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 
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RN 385770-31-0 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-2(1H)-propanamide, 

6-(1,3-benzodioxo1-5-y1)-N-cyclohexy1-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, 
(6R,12aR)- (9C1) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 
H 

     

R 

    

       

RN 385770-32-1 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-2(1H)-butanamide, 

6-(1,3-benzodioxo1-5-y1)-N-buty1-3,4,6,7,12,12a-hexahydro-N-methyl-1,4- 
dioxo-, (6R,12aR)- (9C1) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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RN 385770-34-3 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-2(1H)-butanamide, 

6-(1,3-benzodioxo1-5-y1)-N-cyclohexy1-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-36-5 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-2(1H)-propanoic acid, 

6-(1,3-benzodioxol-5-yl)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

HO2C 
	

R 

0 
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RN 385770-38-7 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[(tetrahydro-2-furanyl)methy1]-, (6R,12aR)-rel- 
(9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

RN 385770-40-1 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-2(1H)-acetamide, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-N-4-pyridinyl- 
, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-41-2 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-(3-ethoxypropy1)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. 
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(CH2)3 
Et0 
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0 

RN 385770-43-4 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[2-(2-hydroxyethoxy)ethyl]-, (6R,12aR)- (901) 
(CA INDEX NAME) 

Absolute stereochemistry. 

0 

HO 

RN 385770-44-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[(2R)-2-hydroxypropy1]-, (6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 

0 

RN 385770-46-7 CAPLUS 
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CN Piperazine, 1-[[(6R,12aR)-6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-
hexahydro-1,4-dioxopyrazino[1 1 ,2':1,6]pyrido[3,4-b]indol-2(1H)-yliacetyl]-
4-phenyl- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 

Ph 

H  

RN 385770-48-9 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-2(1H)-acetamide, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-N-methy1-1,4-dioxo-N- 
phenyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

Ph 
H 

Me N- 

H 

0 

0 

RN 385770-49-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 2-[2-(3-

azabicyclo[3.2.2]non-3-yflethyli-6-(1,3-benzodioxol-5-y1)-2,3,6,7,12,12a- 
hexahydro-, (6R,12aR)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 
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RN 385770-50-3 CAPLUS 
CO 	Pyrazino(1',2':1,6)pyrido[3,4-b]indole-1,4-dione, 2-(1H-benzimidazol-2- 

ylmethyl)-6-(1,3-benzodioxol-5-y1)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

11  

NH 

  

RN 385770-52-5 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[2-(4-methy1-1-piperazinyflethyl]-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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H  

0 

RN 385770-54-7 CAPLUS 
CN 	Benzoic acid, 4-[[(6R,12aR)-6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a- 

hexahydro-1,4-dioxopyrazino[1',2':1,6]pyrido[3,4-b]indol-2(1H)-yl]methyl]- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-56-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[(4-(dimethylamino)phenyl]methy1]-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 
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RN 385770-57-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[[4-(dimethylamino)phenyl]methyl]-2,3,6,7,12,12a-hexanydro-3-methyl-, 
(6R,12aR)- (9C1) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-58-1 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[2-[(2R,6S)-2,6-dimethy1-4-morpholinyl]ethy1]-2,3,6,7,12,12a-hexahydro-, 
(6S,12aS)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

RN 385770-60-5 CAPLUS 
ON Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[2-[(2R,6S)-2,6-dimethy1-4-morpholinyllethyl]-2,3,6,7,12,12a-hexahydro-, 
(6S,12aR)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 
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RN 385770-62-7 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido(3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[2-(1H-imidazol-1-yl)ethyl]-, (6R,12aR)-rel- 
(9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

RN 385770-64-9 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[2-(5-methy1-1H-imidazol-1-yl)ethyl]-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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Me 

/—( 

RN 385770-66-1 CAPLUS 
CN 	Pyrazino[1 1 ,21 :1,6)pyrido[3,4-b]indole-1,4-dione, 2-[(4- 

aminophenyl)methy1]-6-(1,3-benzodioxo1-5-y1)-2,3,6,7,12,12a-hexahydro-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-68-3 CAPLUS 
CN 	Methanesulfonamide, N-[4-[[(6R,12aR)-6-(1,3-benzodioxo1-5-y1)- 

3,4,6,7,12,12a-hexahydro-1,4-dioxopyrazino[11 ,2':1,6]pyrido[3,4-b]indol- 
2(1H)-yllmethyllpheny1]-1,1,1-trifluoro- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 0 

F3C 
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RN 385770-70-7 CAPLUS 
CN Benzenesulfonamide, 4-[[(6R,12aR)-6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-

hexahydro-1,4-dioxopyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indol-2(1H)-yl]methyll-
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-72-9 CAPLUS 
CN Benzonitrile, 4-[[(6R,12aR)-6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-

hexahydro-1,4-dioxopyrazino[11 ,2r :1,6]pyrido[3,4-b]indol-2(1H)-yllmethyl]- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

NC 
	

11 

	 N 

RN 385770-73-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-2(1H)-acetonitrile, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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RN 385770-77-4 CAPLUS 
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RN 385770-75-2 CAPLUS 
CN 	Benzoic acid, 4-[[(6R,12aR)-6-(1,3-benzodioxol-5-y1)-3,4,6,7,12,12a- 

hexahydro-1,4-dioxopyrazino[11 ,2':1,6]pyrido[3,4-b]indo1-2(1H)-yl)methyl]- 
, methyl ester (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-76-3 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[2-(1-methyl-2-pyrrolidinyl)ethyll-, 
(6R,12aR)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 
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CN Pyrazino[1',21 :1,6]pyrido(3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-
2,3,6,7,12,12a-hexahydro-2-[2-(1H-imidazol-4-yl)ethyl]-, (6R,12aR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-78-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[[4-[(dimethylamino)methyl]phenyl]methy1]-2,3,6,7,12,12a-hexahydro-, 
(6R,12aR)- (9C1) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

H  

Me2N 

H 

0 

O 

RN 385770-79-6 CAPLUS 
CN 	Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 2-[2-(4- 

aminophenyl)ethy1]-6-(1,3-benzodioxol-5-y1)-2,3,6,7,12,12a-hexahydro-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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H2N 

RN 385770-80-9 CAPLUS 
CN 	Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-2(1H)-acetic acid, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, phenylmethyl 
ester, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

Ph 	0 

O 

H  

I
R 

RN 385770-82-1 CAPLUS 
CN 	Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-2(1H)-acetic acid, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

H 
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RN 385770-83-2 CAPLUS 
CN Pyrazino[11 ,21 :1,6)pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[3-(3,5-dimethyl-1H-pyrazol-1-y1)propyl]-2,3,6,7,12,12a-hexahydro-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

N\\ 	(C52)3 H 
Me 

N 
R 

Me 

0 

RN 385770-85-4 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-2(1H)-propanoic acid, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, 
1,1-dimethylethyl ester, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

t -BuO N 

0 

0 

RN 385770-89-8 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrida[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[2-(1H-pyrazol-1-y1)ethyl]-, (6R,12aR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 

H 
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Nz

\N 

0 

1-1 

RN 385770-91-2 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[(3-nitrophenyl)methy1]-, (6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 

0 

0 

0 

RN 385770-92-3 CAPLUS 
CN 	Pyrazino[11 ,2';1,6]pyrido[3,4-b]indole-1,4-dione, 2-[(3- 

aminophenyl)methy1]-6-(1,3-benzodioxo1-5-y1)-2,3,6,7,12,12a-hexahydro-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

H2N 

0 
H 

R 

H 

  

   

   

   

RN 385770-93-4 CAPLUS 
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CN 	Methanesulfonamide, N-[3-[[(6R,12aR)-6-(1,3-benzodioxo1-5-y1)- 
3,4,6,7,12,12a-hexahydro-1,4-dioxopyrazino[11 ,2F :1,6]pyrido[3,4-b]indol- 
2(1H)-ylimethyl]pheny1]-1,1,1-trifluoro- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

H 
,N 

0 0 

0 

    

     

     

H 

0 	 

RN 385770-95-6 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[3-(1H-pyrazol-1-y1)propyl]-, (6R,12aR)- (901) 
(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385770-96-7 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[[4-(phenylmethoxy)phenyl]methyll-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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0 

0 
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RN 385770-98-9 CAPLUS 
CN Pyrazino(1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-([4-[2-(dimethylaminc)ethoxy]phenylimethyl]-2,3,6,7,12,12a-hexahydro-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

Me2N 

0 
H 

R  

`-.-N ,\ /,,,/ 

0 

0 

   

   

\/ 0 -.- 

RN 385770-99-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-yl)- 

2,3,6,7,12,12a-hexahydro-2-[2-(1H-1,2,4-triazol-1-yflethyl]-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

N 	\ 	 0 
H 

N 

	

V 	 ------\,--, 
N 	 N 	R 

---.....,,,,..„.„-N .„._„,,,----- 	,,,,-----..,..........„...-' 
N 
H 

0 

RN 385771-02-8 CAPLUS 
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CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-
2,3,6,7,12,12a-hexahydro-2-[[3-(methylamino)-5-nitrophenyl]methy1]-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385771-03-9 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-2(1H)-acetamide, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-N-(4-methy1-1- 
piperaziny1)-1,4-dioxo-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385771-05-1 CAPLUS 
CN Pyrazino[1 1 ,2':1,61pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[(1-methy1-1H-benzimidazol-5-y1)methyl]-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 
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RN 385771-06-2 CAPLUS 
CN 	Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-2(1H)-acetic acid, 

6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, 
1,1-dimethylethyl ester, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385771-08-4 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-2(1H)-acetic acid, 

6-(1,3-benzodioxol-5-yl)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, methyl 
ester, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 385771-10-8 CAPLUS 
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CN 
	

Pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-2(1H)-acetic acid, 
6-(1,3-benzodioxo1-5-y1)-3,4,6,7,12,12a-hexahydro-1,4-dioxo-, 
(6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

Me  
(CH2)7 

     

0 

0 

  

0 

  

octyl ester, 

L12 ANSWER 11 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 
	2001:924320 CAPLUS 

DOCUMENT NUMBER: 
	 136:31728 

TITLE: 
	 Daily treatment for erectile dysfunction using a 

phosphodiesterase 5 (PDE5) inhibitor 
INVENTOR(S): 
	 Whitaker, John S.; Saenz de Tejada, Inigo; Ferguson, 

Kenneth M. 
PATENT ASSIGNEE(S): 
	

USA 
SOURCE: 
	 U.S. Pat. Appl. Publ., 12 pp., Cont.-in-part of U.S. 

Ser. No. 558,911. 
CODEN: USXXCO 

DOCUMENT TYPE: 
	 Patent 

LANGUAGE: 
	 English 

FAMILY ACC. NUM. COUNT: 3 
PATENT INFORMATION: 

PATENT NO. KIND DATE 	 APPLICATION NO. DATE 

       

       

US 2001053780 	Al 	20011220 	US 2001-834442 	20010413 
EP 1173181 	A2 	20020123 	EP 2000-926367 	20000426 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IS, SI, LT, LV, FI, RO 

NO 2001005275 	A 	20011206 	NO 2001-5275 	20011029 
PRIORITY APPLN. INFO.: 	 US 1999-132036P P 19990430 

US 2000-558911 	A2 20000426 
WO 2000-US11129 W 20000426 

AB 	The invention provides phosphodiesterase (PDE) enzyme inhibitors and to 
their use in pharmaceutical articles of manuf. In particular, the 
invention provides potent inhibitors of cyclic guanosine 
3',5'-monophosphate specific phosphodiesterase type 5 (PDE5) that, when 
incorporated into a pharmaceutical product at about 1-10 mg unit dosage, 
are useful for the treatment of sexual dysfunction by daily administration 
of the PDE5 inhibitor. The articles of manuf. described are characterized 
by PDE5 inhibition, and accordingly, provide a benefit in therapeutic 
areas where inhibition of PDE5 is desired, esp. erectile dysfunction, with 
minimization or elimination of adverse side effects resulting from 
inhibition of other phosphodiesterase enzymes and with an improvement of 
vascular conditioning. 

IT 	171596-29-5 171596-40-0 
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RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(phosphodiesterase 5 inhibitor for daily treatment for erectile 
dysfunction) 

171596-29-5 CAPLUS RN 
Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- CN 
2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 
H 

Me

N
/ 

I
R 

RN 171596-40-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (33,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 

L12 ANSWER 12 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 

PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

CAPLUS COPYRIGHT 2002 ACS 
2001:916407 CAPLUS 
136:53755 
Synthesis of nitrosated and nitrosylated 
(hetero)cyclic phosphodiesterase inhibitors used in 
treatment of sexual dysfunction 
Garvey, David S.; Saenz de Tejada, Inigo; Earl, 
Richard A.; Khanapure, Subhash P. 
Nitromed, Inc., USA 
U.S., 117 pp., Cont.-in-part of U.S. 5,958,926. 
CODEN: USXXAM 
Patent 
English 

Prepared by Toby Port, STIC, Biotech Library 308-3534 
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FAMILY ACC. NUM. COUNT: 3 
PATENT INFORMATION: 
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PATENT NO. KIND DATE APPLICATION NO. DATE 

       

US 6331543 
	

B1 	20011218 
	

US 1999-387727 	19990901 
US 5874437 
	

A 	19990223 
	

US 1996-740764 	19961101 
WO 9819672 
	

Al 	19980514 
	

WO 1997-US19870 19971031 
W: AU, CA, JP, US 
RW: AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE 

US 5958926 
	

A 	19990928 
	

US 1998-145142 	19980901 
US 2002019405 
	

Al 	20020214 
	

US 2001-941691 	20010830 
PRIORITY APPLN. INFO 
	

US 1996-740764 	A2 19961101 
WO 1997-US19870 A2 19971031 
US 1998-145142 	A2 19980901 
US 1999-387727 	Al 19990901 

OTHER SOURCE(S): 
	

MARPAT 136:53755 
GI 

* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB 	Compds. I-V, derivs. thereof, and certain substituted Ph and phthalzaine 
derivs. were claimed [D2 = H, alkyl, D; D = NO, NO2, alkyl, acyl, 
phosphoryl, silyl, etc.; A1-3 comprise the other subunits of a 5- or 
6-membered monocyclic arom. ring; R8 = H, (halo)alkyl; p = 1-10; R24 = H, 
cyclohexyl, piperidinyl, etc., with the proviso that at least one of A1-3, 
J, or R24 contains T-Q or D; T = bond, 0, S(0), amino; Q = NO, NO2; D1 = D 
or H; R37 = (hetero)aryl; R38 = H, halo, alkyl; G1 = alkyl, alkenyl or is 
part of a ring fused to the piperidine moiety of III; G4 = 0, S; R40 = H, 
alkyl, haloalkyl, halo, etc.; R41 = alkyl, hydroxyalkyl, alkylcarboxy, 
etc.; R42 = aryl, alkylaryl, alkyloxyaryl; T1 = alkyl, oxyalkyl, 
thioalkyl, aminoalkyl]. Two synthetic examples were provided. E.g., the 
S-nitroso deriv. of the 3-mercapto-3-methylbutyric acid ester of 
dipyridamole (VI) was prepd. in 4 steps from dipyridamole in 3.5% overall 
yield. VI at doses of 10 and 30 .mu.M was more efficacious in relaxing 
phenylephrine-induced tissue contraction than was the known 
phosphodiesterase inhibitor, dipyridamole. The present invention 
describes novel (nitrosated/nitrosylated) phosphodiesterase inhibitors, 
and compns. contg. at least one (nitrosated/nitrosylated) 
phosphodiesterase inhibitor, and, optionally, one or more compds. that 
donate, transfer or release NO, elevate endogenous levels of 
endothelium-derived relaxing factor, stimulate endogenous synthesis of NO, 
or is a substrate for nitric oxide synthase and/or one or more vasoactive 
agents. The present invention also provides methods for treating or 
preventing sexual dysfunctions in males and females, for enhancing sexual 
responses in males and females, and for treating or preventing diseases 
induced by the increased metab. of cGMP, such as hypertension, pulmonary 
hypertension, etc. 

IT 	171596-29-5D, ICOS 351, nitroso derivs. 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(synthesis of nitrosated and nitrosylated (hetero)cyclic 
phosphodiesterase inhibitors used in treatment of sexual dysfunction) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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REFERENCE COUNT: 86 	THERE ARE 86 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L12 ANSWER 13 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 	2001:904172 CAPLUS 
DOCUMENT NUMBER: 	 136:20091 
TITLE: 	 Preparation of tetracyclic diketopiperazine compounds 

as PDE5 inhibitor 
INVENTOR(S): 	 Orme, Mark W.; Daugan, Alain Claude-Marie; Bombrun, 

Agnes 
PATENT ASSIGNEE(S): 	Lilly Icos Llc, USA 
SOURCE: 	 PCT Int. Appl., 55 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: 	 Patent 
LANGUAGE: 	 English 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE 	 APPLICATION NO. DATE 

       

WO 2001094347 	Al 	20011213 	WO 2001-US15937 20010515 
W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, 
UZ, VN, YU, ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR, BF, 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

PRIORITY APPLN. INFO.: 	 US 2000-210324P P 20000608 
OTHER SOURCE(S): 	 MARPAT 136:20091 
GI 
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AB 	The title compds. I [R1 = C1-6 alkyl; R2 = H, Me] were prepd. and use of 
the compds. as PDE5 inhibitors was described.. E.g., (6R,12aR)-6-(3,4-
dihydroxypheny1)-2-methy1-2,3,6,7,12,12a-hexahydropyrazino[1 1 ,21 :1,6]pyrid 
o[3,4-b]indole-1,4-dione was prepd. I may be used for male erectile 
dysfunction or female arousal disorder. 

IT 378788-17-1P 
RL: IMF (Industrial manufacture); PAC (Pharmacological activity); SPN 
(Synthetic preparation); BIOL (Biological study); PREP (Preparation) 

(prepn. of tetracyclic diketopiperazine compds. as PDE5 inhibitor) 
RN 378788-17-1 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

Me 

H 

0 

6 	THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

37 CAPLUS COPYRIGHT 2002 ACS 
2001:904168 CAPLUS 
136:20090 
Preparation of cyclic guanosine monophosphate specific 
phosphodiesterase inhibiting 
heterocyclylpyrazinopyridoindolediones for treatment 
of cardiovascular disorders and erectile disfunction 
Orme, Mark W.; Sawyer, Jason Scott; Daugan, Alain 
Claud-Marie 
Lilly Icos LLC, USA 
PCT Int. Appl., 103 pp. 

REFERENCE COUNT: 

L12 ANSWER 14 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 

PATENT ASSIGNEE(S): 
SOURCE: 
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DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

CODEN: PIXXD2 
Patent 
English 
1 

PATENT NO. 	KIND DATE APPLICATION NO. DATE 

       

WO 2001094345 	A2 	20011213 WO 2001-US15936 20010515 
AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, 
SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, 
ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR, BF, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

US 2000-210137P P 20000607 
MARPAT 136:20090 

W: AE, AG, AL, 
CO, CR, CU, 
GM, HR, HU, 
LS, LT, LU, 
RO, RU, SD, 
UZ, VN, YU, 

RW: GH, GM, KE, 
DE, DK, ES, 
BJ, CF, CG, 

PRIORITY APPLN. INFO 
OTHER SOURCE(S): 
GI 

* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT 

AB 	The pyrazinopyridoindolediones I [R1 = H, alkyl, alkenyl, alkynyl, 
haloalkyl, cycloalkyl, heterocycloalkyl, etc; R2 = (un)substituted Ph, 
thienyl, furanyl, pyridyl, bicyclic ring optionally contg. 0, S, N hetero 
atoms, e.g. benzodioxolyl; R3 = H, alkyl; R4 = aryl, heteroaryl, 
cycloalkyl, acyl, acyloxy, alkoxycarbonyl, aminoalkyl, carbamoyl, alkoxy, 
amino, acylamino, nitro, cyano, alkylthio etc.; R5 = H, halo, alkyl; R4R5 
= 5-, 6-, 7-membered ring optionally contg. 0, S, N atoms; m = 1, 2, 3 ] 
and their diastereoisomers and pharmaceutically acceptable salts were 
prepd., possessed cGMP specific phosphodiesterase inhibiting activity, and 
were useful in the treatment of various cardiovascular disorders, erectile 
disfunction, and female sexual arousal disorder. Thus, the Me ester of 
5-hydroxytryptophan condensed with piperonal in trifluoroacetic 
acid/CH2C12 to give the [(methylenedioxy)phenyl]pyridoindole II which was 
acylated by C1CH2COC1 and then cyclized with MeNH2 to give the 
[(methylenedioxy)phenyl]hexahydropyrazinopyridoindoledione III that 
inhibited cGMP specific phosphodiesterase in vitro with an IC50 of 48.1 
nM 

IT 379234-97-6P 
RL: PAC (Pharmacological activity); RCT (Reactant); SPN (Synthetic 
preparation); THU (Therapeutic use); BIOL (Biological study); PREP 
(Preparation); RACT (Reactant or reagent); USES (Uses) 

(prepn. of (benzodioxolyl)pyrazinopyridoindolediones with cGMP-specific 
phosphodiesterase inhibiting activity useful in treating 
cardiovascular, erectile, and female sexual arousal disorders) 

RN 379234-97-6 CAPLUS 
CN 	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-9-carboxylic acid, 

6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a-octahydro-2-methy1-1,4-dioxo-, 
methyl ester, (6R,12aR)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 
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Me 
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111 
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OMe 

0 

IT 	379234-74-9P 379234-78-3P 379234-82-9P 
379234-88-5P 379234-98-7P 379235-06-OP 
379235-11-7P 379235-12-8P 379235-13-9P 
379235-14-OP 379235-15-1P 379235-16-2P 
379235-17-3P 
RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(prepn. of (benzodioxolyl)pyrazinopyridoindolediones with cGMP-specific 
phosphodiesterase inhibiting activity useful in treating 
cardiovascular, erectile, and female sexual arousal disorders) 

RN 379234-74-9 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-10-hydroxy-2-methyl-, (6R,12aR)-rel- (9C1) (CA 
INDEX NAME) 

Relative stereochemistry. 

0 
H 

Me 

H 

RN 379234-78-3 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-10-methoxy-2-methyl-, (6R,12aR)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 
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0 

OMe 

RN 379234-82-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-10-methoxy-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

OMe 

RN 379234-88-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-methy1-9-phenyl-, (6R,12aR)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

0 

Ph 

RN 379234-98-7 CAPLUS 
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CN 	Pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-9-carboxylic acid, 
6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a-octahydro-2-methy1-1,4-dioxo-, 
(6R,12aS)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 
H 

Me...,, .„.„,--...j.,,,,-... 
	 -----*---... 

N 

--...„,,,..,„,,,N.,,,,,,,„.13 	..„---":,-........:.„,..-----„, 
N 	 CO2H 
H 

RN 379235-06-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-9-carbonitrile, 

6-(1,3-benzodioxo1-5-y1)-1,2,3,4,6,7,12,12a-octahydro-2-methyl-1,4-dioxo-, 
(6R,12aR)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 
H 

CN 

RN 379235-11-7 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-methy1-8-(phenylmethoxy)-, (6R,12aR)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 
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0 
H 

Me 

N R- 

N 
H 

0 

c)/ 

Ph 	0 

RN 379235-12-8 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1) 

2,3,6,7,12,12a-hexahydro-9-hydroxy-2-methyl-, (6R,12aR)-rel- (9C1) (CA 
INDEX NAME) 

Relative stereochemistry. 

RN 379235-13-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-methy1-9-(phenylmethoxy)-, (6R,12aR)-rel- (9CI) 
(CA INDEX NAME) 

RN 379235-14-0 CAPLUS 
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CN Benzo[g]pyrazino[1',2':1,6]pyrido[3,4-b]indole-8,11-dione, 
13-(1,3-benzodioxo1-5-y1)-7,7a,9,10,13,14-hexahydro-9-methyl-, 
(7aR,13R)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

RN 379235-15-1 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 9-(aminomethyl)-6-(1,3-

benzodioxo1-5-y1)-2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 

0 
H 

Me 

R 

NH2 

H 

RN 379235-16-2 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-methy1-10-phenyl-, (6R,12aR)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

0461



Cook pct/us00/11129 	 Page 73 

Ph 

RN 379235-17-3 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-8-hydroxy-2-methyl-, (6R,12aR)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

N,,, /-',,- 

11 	111 
o_,,,, 

IT 379234-B7-4P 
RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. of (benzodioxolyl)pyrazinopyridoindolediones with cGMP-specific 
phosphodiesterase inhibiting activity useful in treating 
cardiovascular, erectile, and female sexual arousal disorders) 

RN 379234-87-4 CAPLUS 
CN Pyrazinc[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

9-bromo-2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

OH 

0 
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KIND DATE 

A2 	20011101 
A3 	20020606 

AL, AM, AT, AU, AZ, 
CU, CZ, DE, DK, DM, 
ID, IL, IN, IS, JP, 
LV, MA, MD, MG, MK, 
SE, SG, SI, SK, SL, 
ZA, ZW, AM, AZ, BY, 
KE, LS, MW, MZ, SD, 
ES, FI, FR, GB, GR, 
CG, CI, CM, GA, 

BA, BB, 
DZ, EE, 
KE, KG, 
MN, MW, 
TJ, TM, 
KG, KZ, 
SL, SZ, 
IE, IT, 

BZ, CA, CH, CN, 
GD, GE, GH, GM, 
LC, LK, LR, LS, 
NZ, PL, PT, RO, 
UA, UG, US, UZ, 
TM 
AT, BE, CH, CY, 
PT, SE, TR, BF, 

APPLICATION NO. DATE 

WO 2001-0S12512 20010413 

GN, GW, ML, MR, NE, SN, TD, TG 

BG, 
ES, 
KP, 
MX, 
TR, 
MD, 
TZ, 
LU, 

BR, 
FI, 
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MZ, 
TT, 
RU, 
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MC, 
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KZ, 
NO, 
TZ, 
TJ, 
ZW, 
NL, 
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L12 ANSWER 15 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

37 CAPLUS COPYRIGHT 2002 ACS 
2001:798055 CAPLUS 
135:339295 
Daily treatment for erectile dysfunction using a 
phosphodiesterase 5 (PDE5) inhibitor 
Whitaker, John S.; Saenz de Tejada, Inigo; Ferguson, 
Kenneth M. 
Lilly Icos LLC, USA 
PCT Int. Appl., 48 pp. 
CODEN: PIXXD2 
Patent 
English 
3 

INVENTOR(S): 

PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

PATENT NO. 

WO 2001080860 
WO 2001080860 

W: AE, AG, 
CO, CR, 
HR, HU, 
LT, LU, 
RU, SD, 
VN, YU, 

RW: GH, GM, 
DE, DK, 
BJ, CF, 

APPLN. INFO. PRIORITY 	 US 2000-558911 	A 20000426 
AB 	The invention relates to phosphodiesterase (PDE) enzyme inhibitors and to 

their use in pharmaceutical articles of manuf. In particular, the 
invention relates to potent inhibitors of cyclic guanosine 
3',5'-monophosphate-specific phosphodiesterase type 5 (PDE5) that, when 
incorporated into a pharmaceutical product at about 1 to about 10 mg unit 
dosage, are useful for the treatment of sexual dysfunction by daily 
administration of the PDE5 inhibitor. The articles of manuf. are 
characterized by PDE5 inhibition, and accordingly provide a benefit in 
therapeutic areas where inhibition of PDE5 is desired, esp. erectile 
dysfunction, with minimization or elimination of adverse side effects 
resulting from inhibition of other phosphodiesterase enzymes and with an 
improvement of vascular conditioning. 

IT 	171596-29-5 171596-40-0 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
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(Uses) 
(phosphodiesterase 5 inhibitor for daily treatment for sexual 
dysfunction) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methy1-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 
H 

R 

H 

O 

RN 171596-40-0 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 

C 

0 

CAPLUS COPYRIGHT 2002 ACS 
2001:713326 CAPLUS 
135:272990 
Preparation of piperazinylcarbonylaminomethylcarbonylp 
iperidines as melanocortin-4 receptor agonists 
Palucki, Brenda L.; Barakat, Khaled J.; Guo, Liangqin; 
Lai, Yingjie; Nargund, Ravi P.; Park, Min K.; Pollard, 
Patrick G.; Sebhat, Iyassu K.; Ye, Zhixiong 
Merck + Co., Inc., USA 
PCT Int. Appl., 220 pp. 
CODEN: PIXXD2 
Patent 
English 

T: 1 

L12 ANSWER 16 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 

PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUN 

Prepared by Toby Port, STIC, Biotech Library 308-3534 
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PATENT INFORMATION: 

PATENT NO. 

WO 2001070708 
W: AE, AG, 

CO, CR, 
HR, HU, 
LU, LV, 
SD, SE, 
YU, ZA, 

RW: GH, GM, 
DE, DK, 
BJ, CF, 

US 2002019523 
PRIORITY APPLN. INFO 

OTHER SOURCE(S): 
GI 

APPLICATION NO. DATE 

WO 2001-US8935 	20010320 
BY, BZ, CA, 
GB, GD, GE, 
LC, LK, LR, 
NZ, PL, PT, 
UA, UG, US, 
TM 
ZW, AT, BE, 
NL, PT, SE, 

GW, 	 NE, SN, TD, TG 
US 2001-812965 	20010320 

AZ, 
DM, 
JP, 
MN, 
TJ, 
KG, 
SD, 
GR, 
GN, CG, CI, CM, GA, 

Al 20020214 
US 2000-191442P P 20000323 
US 2000-242265P P 20001020 

MARPAT 135:272990 

BA, 
DZ, 
KE, 
MW, 
TM, 
KZ, 
SL, 
IE, 

BB, 
EE, 
KG, 
MX, 
TR, 
MD, 
SZ, 
IT, 
ML, 

BG, 
ES, 
KR, 
MZ, 
TT, 
RU, 
TZ, 
LU, 
MR, 

BR, 
FI, 
KZ, 
NO, 
TZ, 
TJ, 
UG, 
MC, 

CH, CN, 
GH, GM, 
LS, LT, 
RO, RU, 
UZ, VN, 

CH, CY, 
TR, BF, 

KIND DATE 

Al 	20010927 
AL, 
CU, 
ID, 
MA, 
SG, 
ZW, 
KE, 
ES, 

AM, 
CZ, 
IL, 
MD, 
SI, 
AM, 
LS, 
FI, 

AT, 
DE, 
IN, 
MG, 
SK, 
AZ, 
MW, 
FR, 

AU, 
DK, 
IS, 
MK, 
SL, 
BY, 
MZ, 
GB, 
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Ri 	0 

	 \ N 
n  

A 
0 I 

AB 	Title compds. [I; Q = (substituted) (fused) piperazinyl, morpholinyl, 
thiomorpholinyl; R1 = H, alkyl, (substituted) cycloalkyl(alkyl), 
aryl(alkyl), heteroaryl(alkyl), etc.; X = (substituted) alkyl, 
cycloalkyl(alkyl), aryl(alkyl), heteroaryl(alkyl), heterocyclyl(alkyl), 
cyano(alkyl), aminosulfonyl(alkyl), etc.; Y = H, alkyl, cycloalkyl(alkyl), 
(substituted) aryl(alkyl), heterocycly1(alkyl), heteroaryl(alkyl)], were 
prepd. as melanocortin-4 receptor (MC-4R) agonists. Thus, capsule 
formulations contg. title compd. (II) were prepd. Representative I 
activated MC-4R with IC50<1 .mu.M. I are claimed for the treatment of 
obesity, diabetes, and sexual dysfunction including erectile dysfunction 
and female sexual dysfunction. 

IT 	171596-29-5, IC-351 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(combination therapy; prepn. of piperazinylcarbonylaminomethylcarbonylp 
iperidines as melanocortin-4 receptor agonists) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(l,3-benzodioxol-5-yl)- 

2,3,6,7,12, 12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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Me 

L12 ANSWER 17 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 
	

2001:559496 CAPLUS 
DOCUMENT NUMBER: 
	 135:117266 

TITLE: 
	 Treatment of sexual function disorders with 

phosphodiesterase 4 inhibitors as monotherapy or in 
combination with other phosphodiesterase inhibitors or 
adenylate cyclase activators 

PATENT ASSIGNEE(S): 
	Stief, Christian, Germany 

SOURCE: 
	 Ger. Offen., 4 pp. 

CODEN: GWXXBX 
DOCUMENT TYPE: 
	

Patent 
LANGUAGE: 
	 German 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE 	 APPLICATION NO. DATE 

       

       

DE 10004289 	Al 	20010802 	DE 2000-10004289 20000201 
AB The invention provides a medicament contg. a phosphodiesterase 4 inhibitor 

as monotherapy or in combination with other phosphodiesterase inhibitors 
or adenylate cyclase activators for the treatment of s sexual function 
disorders. 

IT 
	

171596-29-5, IC 351 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(phosphodiesterase 4 inhibitors as monotherapy or in combination with 
other phosphodiesterase inhibitors or adenylate cyclase activators for 
treatment of sexual function disorders) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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REFERENCE COUNT: 
	 11 
	

THERE ARE 11 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L12 ANSWER 18 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 
	2001:541505 CAPLUS 

DOCUMENT NUMBER: 
	

135:132460 
TITLE: 
	 Treatment of sexual function disorders with guanylate 

cyclase activators, optionally in combination with 
phosphodiesterase inhibitors 

INVENTOR(S): 	 Stief, Christian; Magerl, Hans-Jurgen; Kuthe, Andrea; 
Uckert, Stefan; Becker, .Armin; Farssmann, Wolf Georg; 
Jones, Udo 

PATENT ASSIGNEE(S): 
	Germany 

SOURCE: 
	 Ger. Offen., 6 pp. 

CODEN: GWXXBX 
DOCUMENT TYPE: 
	 Patent 

LANGUAGE: 
	

German 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE 	 APPLICATION NO. DATE 

       

DE 10002200 	Al 	20010726 	DE 2000-10002200 20000119 
AB 
	

Medicaments contg. activators of guanylate cyclase and their variants, 
individually or in combination with phosphodiesterase inhibitors, are 
provided for the treatment of sexual function disorders. e.g. erectile 
dysfunction. 

IT 
	

171596-29-5, IC 351 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(guanylate cyclase activators, optionally in combination with 
phosphodiesterase inhibitors, for treatment of sexual function 
disorders) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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L12 ANSWER 19 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 
	

2001:338071 CAPLUS 
DOCUMENT NUMBER: 
	

134:336223 
TITLE: 
	 Treatment of pulmonary hypertension with sildenafil or 

other phosphodiesterase V inhibitor 
INVENTOR(S): 
	 Butrous, Ghazwan Saleem; Lukas, Timothy; Machin, Ian 

PATENT ASSIGNEE(S): 
	Pfizer Limited, UK; Pfizer Inc. 

SOURCE: 
	 Eur. Pat. Appl., 16 pp. 

CODEN: EPXXDW 
DOCUMENT TYPE: 
	 Patent 

LANGUAGE: 
	 English 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

DATE 	 APPLICATION NO. DATE 

20010509 	EP 2000-309212 	20001101 
EP 1097711 	A3 	20010801 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

PATENT NO. KIND 

A2 EP 1097711 

IE, SI, LT, LV, FI, RO 
JP 2001172182 	A2 	20010626 
	

JP 2000-335765 	20001102 
PRIORITY APPLN. INFO.: 
	 GB 1999-25970 	A 19991102 

GB 2000-3235 	A 20000211 
AB This invention relates to the use of certain cyclic guanosine 

3',5'-monophosphate phosphodiesterase type 5 inhibitors, including in 
particular the compd. sildenafil, for the treatment of pulmonary 
hypertension. 

IT 
	

171596-29-5 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(sildenafil or other phosphodiesterase V inhibitor for treatment of 
pulmonary hypertension) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[11 ,21 :1,6)pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

0468



0 

Me 

R 

H 

() 

0 	 

Cook pct/us00/11129 	 Page 80 

L12 ANSWER 20 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 
	2001:258390 CAPLUS 

DOCUMENT NUMBER: 
	 135:189567 

TITLE: 
	 IC-351: Treatment of erectile dysfunction treatment of 

female sexual dysfunction phosphodiesterase 5 
inhibitor 

AUTHOR(S): 
	 Sorbera, L. A.; Martin, L.; Leeson, P. A.; Castaner, 

J. 
CORPORATE SOURCE: 
	Prous Science, Barcelona, 08080, Spain 

SOURCE: 
	 Drugs of the Future (2001), 26(1), 15-19 

CODEN: DRFUD4; ISSN: 0377-8282 
PUBLISHER: 
	 Prous Science 

DOCUMENT TYPE: 
	 Journal; General Review 

LANGUAGE: 
	 English 

AB 	A review with 20 refs. Significantly more patients (86 %) given IC-351 
reported enhanced erections as compared to placebo and a significant 
change in the patient's median rating was obsd. with IC-351 treatment as 
compared to placebo. IC-351 (ClalisTM) continues to undergo phase III 
trials as a treatment for male erectile dysfunction and phase II trials as 
a treatment for female sexual dysfunction. 

IT 	171596-29-5, IC 351 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(IC-351 in treatment of erectile dysfunction and treatment of female 
sexual dysfunction in humans) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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REFERENCE COUNT: 20 	THERE ARE 20 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L12 ANSWER 21 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 

37 CAPLUS COPYRIGHT 2002 ACS 
2001:100983 CAPLUS 
134:152655 
Pharmaceutical compositions containing 
.beta.-carboline drugs 
Anderson, Neil R.; Hartauer, Kerry J.; Kral, Martha 

PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

A.; Stephenson, 
Lilly Icos Llc, 
PCT Int. Appl., 
CODEN: PIXXD2 
Patent 
English 
1 

Gregory A. 
USA 
42 pp. 

PATENT NO. 	KIND DATE APPLICATION NO. DATE 

       

WO 2001008688 	A2 	20010206 	WO 2000-US20981 20000801 
WO 2001008688 	A3 	20010816 

W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 
CR, CU, CZ, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, BF, BJ, 
CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

BR 2000012901 	A 	20020416 	BR 2000-12901 	20000801 
EP 1200092 	A2 	20020502 	EP 2000-952371 	20000801 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, SI, LT, LV, FI, RO, MK, CY, AL 

NO 2002000531 	A 	20020403 	NO 2002-531 	20020201 
PRIORITY APPLN. INFO : 	 US 1999-147048P P 19990803 

WO 2000-US20981 W 20000801 
AB 	Pharmaceutical compns. contg. .beta.-carboline drugs and pharmaceutically 

acceptable salts and solvates thereof, wherein the drug is in free 
particulate form, is disclosed. A tablet contained a .beta.-carboline 
drug 10.00, lactose monohydrate 153.80, spray dried lactose monohydrate 
25.00, hydroxypropyl cellulose 4.00, croscarmellose sodium 16.00, 
hydroxypropyl cellulose 1.75, sodium lauryl sulfate 0.70, microcryst. 
cellulose 37.50, and magnesium stearate 1.25 mg. The improvement in 
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CU, CZ, 
ID, IL, 
LV, MA, 
SG, SI, 

Al 20010208 
AL, AM, AT, AU, 
DE, DK, DM, DZ, 
IN, IS, JP, KE, 
MD, MG, MK, MN, 
SK, SL, TJ, TM, 
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bioavailability of the drug was demonstrated in humans. 
IT 
	

171596-29-5 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(pharmaceutical compns. contg. .beta.-carboline drugs) 
RN 171596-29-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

L12 ANSWER 22 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

PATENT NO. 

CAPLUS COPYRIGHT 2002 ACS 
2001:100982 CAPLUS 
134:152654 
.beta.-Carboline pharmaceutical compositions 
Anderson, Neil R.; Gullapalli, Rampurna P. 
Lilly Icos Llc, USA 
PCT Int. Appl., 31 pp. 
CODEN: PIXXD2 
Patent 
English 
2 

KIND DATE 	 APPLICATION NO. DATE 

AZ, 
HE, 
KG, 
MW, 
TR, 
MD, 
SL, 
IE, 
ML, 

FR, GB, GR, IT, LI, 	 MC, PT, 
MK, CY, AL 

US 1999-146924P P 19990803 
WO 2000-US11136 W 20000426 

AB 

	

	.beta.-Carboline soft capsules contains a soln. or suspension of a PDE5 
inhibitor, and are useful for treating sexual dysfunction. Thus, a 
formulation contained a .beta.-carboline 25.0, Capmul MCM 177.5, Gelucire 
44/14 177.5, and propylene glycol 20.0 mg/capsule. In the phys. study of 
the above capsule formulation, no sedimentation was obsd. after storage at 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

EP 	 EP 2000-92637 

ZW, AM, AZ, BY, KG, KZ, 
RW: GH, GM, KE, LS, MW, SD, 

DK, ES, FI, FR, GB, GR, 
CG, CI, CM, GA, GN, GW, 

1200091 	Al 20020502 
R: AT, BE, CH, DE, DK, ES, 

IE, SI, LT, LV, FI, RO, 
PRIORITY APPLN. INFO : 

AT, BE, CH, CY, DE, 
PT, SE, BF, BJ, CF, 
TG 
1 20000426 
LU, NL, SE, 

WO 2000-US11136 20000426 
BA, BB, BG, BR, BY, CA, CH, CN, CR, 
ES, FT, GB, GD, GE, GH, GM, HR, HU, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, 
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, 
RU, TJ, TM 
SZ, TZ, UG, ZW, 
IT, LU, MC, NL, 
MR, NE, SN, TD, 
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4.degree. for 120 days. 
IT 
	

171596-29-5 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(.beta.-carboline pharmaceutical compns.) 
RN 171596-29-5 CAPLUS 
CN Pyrazino[1',2c:1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

REFERENCE COUNT: 
	 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L12 ANSWER 23 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 	2001:100981 CAPLUS 
DOCUMENT NUMBER: 	 134:152653 
TITLE: 	 .beta.-Carboline pharmaceutical compositions 

containing cellulose 
INVENTOR(S): 	 Oren, Peter L.; Anderson, Neil R.; Kral, Martha A. 
PATENT ASSIGNEE(S): 	Lilly Icos Llc, USA 
SOURCE: 	 PCT Int. Appl., 38 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: 	 Patent 
LANGUAGE: 	 English 
FAMILY ACC. NUM. COUNT: 2 
PATENT INFORMATION: 

PATENT NO. KIND DATE 	 APPLICATION NO. DATE 

       

WO 2001008686 	Al 	20010208 
	

WO 2000-US11130 20000426 
W: AE, AG, 

CU, CZ, 
ID, IL, 
LV, MA, 
SG, SI, 
ZW, AM, 

RW: GH, GM, 
DK, ES, 

AL, AM, 
DE, DK, 
IN, IS, 
MD, MG, 
SK, SL, 
AZ, BY, 
KE, LS, 
FI, FR, 

BG, BR, BY, CA, CH, CN, CR, 
GB, GD, GE, GH, GM, HR, HU, 
KZ, LC, LK, LR, LS, LT, LU, 
NZ, PL, PT, RO, RU, SD, SE, 
UA, UG, US, UZ, VN, YU, ZA, 
TM 
UG, ZW, AT, BE, CH, CY, DE, 
MC, NL, PT, SE, BF, BJ, CF, 

CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 
BR 2000012863 	A 	20020416 	BR 2000-12863 	20000426 
EP 1200090 	Al 	20020502 	EP 2000-926368 	20000426 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, SI, LT, LV, FI, RO, MK, CY, AL 

NO 2002000532 	A 	20020326 	NO 2002-532 	20020201 
PRIORITY APPLN. INFO : 	 US 1999-146924P P 19990803 

WO 2000-US11130 W 20000426 
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AB 	.beta.-Carboline formulations contain a c-GMP phosphodiesterase inhibitor, 
a water-sol. diluent, a lubricant, a hydrophilic binder, a disintegrant, 
and optional microcryst. cellulose and/or a wetting agent, are useful for 
treating sexual dysfunction. Thus, a tablet formulation contained a 
.beta.-carboline 5.00, lactose monohydrate 109.655, lactose monohydrate 
(spray dried) 17.50, Hydroxypropyl cellulose 4.025, croscarmellose sodium 
6.30, SLS 0.49, microcryst. cellulose (granular-102) 26.25, croscarmellose 
sodium 4.90, and Mg stearate 0.88 mg/tablet. 

IT 171596-29-5 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(.beta.-carboline pharmaceutical compns. contg. cellulose) 
RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

H 
Me 

11
H  

0 

REFERENCE COUNT: 
	

3 	THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L12 ANSWER 24 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 	2001:28490 CAPLUS 
DOCUMENT NUMBER: 	 134:95523 
TITLE: 	 Drugs for the increase of the cAMP levels 
INVENTOR(S): 	 Stief, Christian G.; Ueckert, Stefan; Becker, Armin; 

Jonas, Udo; Forssmann, Wolf-Georg 
PATENT ASSIGNEE(S): 	Germany 
SOURCE: 	 Ger. Offen., 6 pp. 

CODEN: GWXXBX 
DOCUMENT TYPE: 	 Patent 
LANGUAGE: 	 German 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. 	KIND DATE 	 APPLICATION NO. DATE 

DE 19931206 	Al 	20010111 	DE 1999-19931206 19990707 
AB 	The invention concerns drugs for the increase of the cAMP levels and/or 

for the inhibition of the cAMP hydrolysis in smooth muscle tissues and 
their use for the treatment of diseases. Compds. such as sildenafil 
increased the cAMP levels in smooth muscle tissues. 

IT 	171596-29-5, IC 351 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(drugs for increase of cAMP levels) 
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LT, LU, 
SD, SE, 
YU, ZA, 

CY, DE, 
BJ, CF, 
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RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 

2,3,6,7,12, 12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

L12 ANSWER 25 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 	2000:790302 CAPLUS 
DOCUMENT NUMBER: 	 133:329631 
TITLE: 	 Treatment of female arousal disorder with a type V 

cGMP phosphodiesterase inhibitor 
INVENTOR(S): 	 Allemeier, Lora L.; Brashear, Diane L.; Ferguson, 

Kenneth M.; Pullman, William E. 
PATENT ASSIGNEE(S): 	Lilly Icos LLC, USA 
SOURCE: 	 PCT Int. Appl., 25 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: 
	 Patent 

LANGUAGE: 
	 English 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. KIND DATE 	 APPLICATION NO. DATE 

       

WO 2000-US11128 20000426 
BA, 
ES, 

WO 2000066114 	Al 	20001109 

	

W: AE, AG, AL, AM, AT, AU, AZ, 	BB, 

	

CU, CZ, DE, DK, DM, DZ, EE, 	FI, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, 
SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, 

RW: GH, GM, KE, LS, MW, SD, SL, SZ, TZ, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

EP 1173167 	Al 	20020123 
	

EP 2000-928382 	20000426 
R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

1E, SI, LT, LV, FI, RO 
PRIORITY APPLN. INFO 
	

US 1999-132129P P 19990430 
WO 2000-US11128 W 20000426 

AB 	A method of treating female arousal disorder in a female patient is 
disclosed. The method includes orally administering an agent that 
inhibits cyclic guanosine 3',5'-monophosphate-specific phosphodiesterase 
type 5 to the female patient. 

IT 	171596-29-5 171596-40-0 304683-09-8 
304683-11-2 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
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study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(cGMP phosphodiesterase type V inhibitor for treatment of female 
arousal disorder) 

RN 171596-29-5 CAPLUS 
CN• Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-40-0 CAPLUS 
CN Pyrazino(11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

RN 304683-09-8 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl- (9CI) 	(CA INDEX NAME) 
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RN 304683-11-2 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl- (9CI) 	(CA INDEX NAME) 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

REFERENCE COUNT: 

L12 ANSWER 26 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

PATENT NO. 

US 6143746 
WO 9519978 

W: AM, AT, 
GB, GE, 
MN, MW, 
UA, US 

1 	THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

CAPLUS COPYRIGHT 2002 ACS 
2000:785898 CAPLUS 
133:329627 
Tetracyclic cGMP-specific phosphodiesterase inhibitors 
and their use in disease treatment 
Daugan, Alain Claude Marie; Gellibert, Francoise 
Icos Corp., USA 
U.S., 30 pp., Cont.-in-part of PCT 9519978., 
CODEN: USXXAM 
Patent 
English 
4 

KIND DATE 	 APPLICATION NO. DATE 

A 	20001107 	US 1998-154051 	19980916 
Al 	19950727 	WO 1995-EP183 	19950119 

AU, BB, BG, BR, BY, CA, CH, CN, CZ, DE, DK, EE, ES, FI, 
HU, JP, KE, KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, 
MX, NL, NO, NZ, PL, PT, RO, RU, SD, SE, SI, SK, TJ, TT, 
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WO 

RW: 	KE, 
MC, 
TD, 

9703675 

MW, 	SD, 
NL, 	PT, 
TG 

Al 

SZ, 
SE, 

AT, 	BE, 
BF, 	BJ, 

19970206 

CH, 
CF, 

DE, 	DK, 	ES, 	FR, 
CG, 	CI, 	CM, 	GA, 

WO 1996-EP3024 

GB, 
GN, 

GR, 	IE, 
ML, 	MR, 

19960711 

IT, 
NE, 

LU, 
SN, 

WO 

W: 	AL, 
ES, 
LT, 
SE, 

RW: 	KE, 
IE, 

9703985 

AM, AT, 
FI, 	GB, 
LU, 	LV, 
SG 
LS, 	MW, 
IT, 	LU, 

Al 

AU, 
GE, 
MD, 

SD, 
MC, 

AZ, 	BB, 
HU, 	IL, 
MG, 	MK, 

SZ, 	UG, 
NL, 	PT, 
19970206 

BG, 
IS, 
MN, 

AT, 
SE, 

BR, 	BY, 	CA, 	CH, 
JP, 	KE, 	KG, 	KP, 
MW, 	MX, 	NO, 	NZ, 

BE, 	CH, 	DE, 	DK, 
BF, 	BJ, 	CF, 	CG, 
WO 1996-EP3025 

CN, 
KR, 
PL, 

ES, 
CI, 

CZ, 	DE, 
KZ, 	LK, 
PT, 	RO, 

FI, 	FR, 
CM, GA 
19960711 

DK, 
LR, 
RU, 

GB, 

EE, 
LS, 
SD, 

GR, 

US 

W: 	AL, 
ES, 
LT, 
SE, 

RW: 	KB, 
IE, 

6025494 

AM, AT, 
FI, 	GB, 
LU, 	LV, 
SG 
LS, 	MW, 
IT, 	LU, 

A 

AU, 
GE, 
MD, 

SD, 
MC, 

AZ, 	BB, 
HU, 	IL, 
MG, 	MK, 

SZ, 	UG, 
NL, 	PT, 

20000215 

BG, 
IS, 
MN, 

AT, 
SE, 

BR, 	BY, 	CA, 	CH, 
JP, 	KE, 	KG, 	KP, 
MW, 	MX, 	NO, 	NZ, 

BE, 	CH, 	DE, 	DK, 
BF, 	BJ, 	CF, 	CG, 

US 1998-133078 

CN, 
KR, 
PL, 

ES, 
CI, 

CZ, 	DE, 
KZ, 	LK, 
PT, 	RO, 

FI, 	FR, 
CM, GA 
19980812 

DK, 
LR, 
RU, 

GB, 

EE, 
LS, 
SD, 

GR, 

EP 1113800 Al 20010711 EP 1999-945201 19990826 

US 

R: 	AT, 
IE, 

6127542 

BE, 	CH, 
SI, 	LT, 

A 

DE, 
LV, 

DK, 	ES, 
FI, 	RO 

20001003 

FR, GB, 	GR, 	IT, 	LI, 	LU, 

US 1999-399667 

NL, 	SE, 

19990921 

MC, PT, 

PRIORITY APPLN. INFO.: GB 1994-1090 A 19940121 
WO 1995-EP183 A2 19950119 
GB 1995-14464 A 19950714 
GB 1995-14465 A 19950714 
WO 1996-EP3024 A2 19960711 
WO 1996-EP3025 A2 19960711 
US 1996-669389 A3 19960716 
US 1998-133078 Al 19980812 
US 1998-154051 A 19980916 
WO 1999-US19466 W 19990826 

OTHER SOURCE(S): 	 MARPAT 133:329627 
GI 

88 

I 

AB 	A compd. of formula I (RO = H, halogen, C1-6 alkyl; R1 = H, C1-6 alkyl, 
C2-6 alkenyl, C2-6 alkynyl, halo-C1-6 alkyl, C3-8 cycloalkyl, C3-8 
cycloalkyl-C1-3 alkyl, aryl-C1-3 alkyl, heteroaryl-C1-3 alkyl; R2 = 
(substituted) monocyclic arom. ring selected from benzene, thiophene, 
furan, and pyridine, or (substituted) bicyclic ring (a) attached to the 
rest of the mol. via one of the benzene ring carbon atoms, and wherein the 
fused ring is a 5- or 6-membered ring which may be satd. or partially or 
fully unsatd., and comprises carbon atoms and optionally one or two 
heteroatoms selected from oxygen, sulfur, and nitrogen; R3 = H, C1-3 
alkyl, or R1 and R3 together = 3- or 4-membered alkyl or alkenyl chain) 
and salts and solvates thereof is disclosed. Compd. I is a potent and 
selective inhibitor of cyclic guanosine 3',5'-monophosphate-specific 
phosphodiesterase, having a utility in a variety of therapeutic areas 
where such inhibition is beneficial, including the treatment of 
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cardiovascular disorders and erectile dysfunction. Thus, many I compds. 
were synthesized and tested in vitro as inhibitors of cGMP 
phosphodiesterase. Cis-2,3,6,7,12,12a-hexahydro-2-(4-pyridylmethyl)-6-
(3,4-methylenedioxyphenyl)pyrazino[21 ,1':6,1]pyrido[3,4-b]indole-1,4-dione 
showed 1050 of 10 nM. 

IT 	171488-01-OP 171488-03-2P 171488-04-3P 
171488-06-5P 171488-07-6P 171488-08-7P 
171488-09-8P 171488-10-1P 171488-11-2P 
171488-12-3P 171488-13-4P 171488-14-5P 
171488-15-6P 171488-16-7P 171488-17-8P 
171488-18-9P 171488-19-OP 171488-20-3P 
171488-21-4P 171488-22-5P 171488-76-9P 
171488-77-OP 171488-86-1P 171488-87-2P 
171488-91-8P 171488-92-9P 171488-94-1P 
171488-95-2P 171489-01-3P 171489-02-4P 
171596-27-3P 171596-28-4P 171596-29-5P 
171596-30-8P 171596-31-9P 171596-32-OP 
171596-36-4P 171596-39-7P 171596-40-OP 
187935-15-5P 303984-32-9P 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation); USES (Uses) 

(tetracyclic cyclic GMP-specific phosphodiesterase inhibitors and their 
use in disease treatment) 

RN 171488-01-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aS)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 
H 

Me 

0 

S 	1 , N.„.,,,,,,,  .-- --,,, N____. ------...:,..-- 

H 

°, 

   

    

--..,,,.. ___,..----..„.„,-- 
0 

RN 171488-03-2 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)-rel- (90I) 	(CA INDEX NAME) 

Relative stereochemistry. 
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0 

Me 

0 

RN 171488-04-3 	CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 

RN 171488-06-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

10-fluoro-2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

O 
H 

Me 

0 „ 
1 V 

_,--7 .  0 

RN 171488-07-6 	CAPLUS 
CN Pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
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2,3,6,7,12,12a-hexahydro-2-[2-(2-pyridinyl)ethyl)-, (6R,12aS)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 

0 

o 

RN 171488-08-7 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido(3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(2-pyridinylmethyl)-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

RN 171488-09-8 CAPLUS 
CN Pyrazino[1',2T:1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(3-pyridinylmethyl)-, (6R,12aS)-rel- (901) (CA 
INDEX NAME) 

Relative stereochemistry. 
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0 
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N ,--- 	
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RN 171488-10-1 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(4-pyridinylmethyl)-, (6R,12aS)-rel- (9C1) (CA 
INDEX NAME) 

Relative stereochemistry. 

0 

H  

NtS  
N,,,,,i 	N  

H 
•C22 

0 

RN 171488-11-2 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido(3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-ethy1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (901) 	(CA INDEX NAME) 

Relative stereochemistry. 

RN 171488-12-3 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 
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2,3,6,7,12,12a-hexahydro-2-(2,2,2-trifluoroethyl)-, (6R,12aS)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 

0 
H 

F3CN 

S  

0 

0 

RN 171488-13-4 	CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-propyl-, (6R,12aS)-rel- (9C1) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 

RN 171488-14-5 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(1-methylethyl)-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 
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0 

H  

NI 

V 

S  

'-..„.„_, 	R „N 	, ''-. -- \/'-- 

'i--  ---' 
0 

RN 171488-15-6 CAPLUS 
CN Pyrazino[1',2':1,6)pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-cyclopropy1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) ACA INDEX 
NAME) 

Relative stereochemistry. 

0 

RN 171488-16-7 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-buty1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 
H 

RN 171488-17-8 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

i-Pr 

0 
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2-butyl-2,3,6,7,12,12a-hexahydro-, (6R,12aR)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 
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RN 171488-18-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-(cyclopropylmethyl)-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (90I) (CA 
INDEX NAME) 

Relative stereochemistry. 

0 
H 

N",,f

,„---, 

S  
N---,,R\, ,----.._'-...„---- 

'1 

0 

0 

 

   

RN 171488-19-0 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-cyclopenty1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 	(CA INDEX 
NAME) 

Relative stereochemistry. 
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0 

RN 171488-20-3 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-cyclohexy1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 	(CA INDEX 
NAME) 

Relative stereochemistry. 

RN 171488-21-4 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(phenylmethyl)-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 
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0485



Cook pct/us00/11129 	 Page 97 

RN 171488-22-5 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-((4-fluorophenyl)methy11-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 

RN 171488-76-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(2-methylpropy1)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 
H 

i-Bu„ 

I

R 

RN 171488-77-0 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-(cyclohexylmethyl)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

H 
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0 

RN 171488-86-1 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,10-dimethyl-, (6R,12aS)-rel- (9CI) 	(CA INDEX 
NAME) 

Relative stereochemistry. 

0 
H 

RN 171488-87-2 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[(3,4-dimethoxyphenyl)methy1]-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 
H 

Me0 

OMe 	 0 

0 

RN 171488-91-8 CAPLUS 
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CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
2,3,6,7,12,12a-hexahydro-2-(2-propyny1)-, (6R,12aR)- (901) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 

HC= C 

  

H 

R 

   

     

      

       

H  
0 

\ 

RN 171488-92-9 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-(1,3-benzodioxo1-5-ylmethyl)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

RN 171488-94-1 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-(2-furanylmethyl)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 
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0 

RN 171488-95-2 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(2-thienylmethyl)-, (6R,12aR)- {9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation {+). 

RN 171489-01-3 CAPLUS 
CN 	5H,14H-Pyrrolo[1",2":4 1 ,51 ]pyrazino[1',2':1,6]pyrido(3,4-biindole-5,14- 

dione, 12-(1,3-benzodioxo1-5-y1)-1,2,3,5a,6,11,12,14a-octahydro-, 
(5aR,12R,14aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

RN 171489-02-4 CAPLUS 
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CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3R,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 

Me 

Me 
	

N 
H 

RN 171596-27-3 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aS)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (-). 

0 
H 

O 	 

RN 171596-28-4 CAPLUS 
CN Pyrazino[11 ,2":1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6S,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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RN 171596-29-5 CAPLUS 
CN Pyrazino[1',2.:1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-30-8 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(1-methylethyl)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-31-9 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
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2-butyl-2,3,6,7, 12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

Page 103 

RN 171596-32-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-cyclopenty1-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-36-4 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 

2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 
H 

HN 	R  
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RN 171596-39-7 CAPLUS 
CN 5H,14H-Pyrrolo[1",2":4 1 ,5']pyrazino[1',2':1,6]pyrido[3,4-b]indole-5,14-

dione, 12-(1,3-benzodioxol-5-yl)-1,2,3,5a,6,11,12,14a-octahydro-, 
(5aR,12R,14aS)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-40-0 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 

H  Me  

IR 

,N 
Me  

0 

N 
H 

0 

RN 187935-15-5 	CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 

2,3,6,7,12,12a-hexahydro-3-methyl-, (3S,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

0493



0 

Cook pct/us00/11129 	 Page 105 

HN 

RN 303984-32-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[2-(1,3-benzodioxo1-5-yflethyl]-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 
H 

R 
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AB 	A formulation for the treatment of sexual malfunctions (e.g., erectile 

dysfunction in men and decreased libido in women) which contains a 
phosphodiesterase 5 inhibitor with a IC50 of at least 100-fold lower than 
that with phosphodiesterase 6 as active ingredient, and which inhibits 
phosphodiesterase 5 with an IC50 of at least 1000-fold lower than for 
phosphodiesterase lc and a IC50 for PDE5 of below 10 nM. 

IT 	171596-29-5 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); PEP (Physical, engineering or chemical process); THU 
(Therapeutic use); BIOL (Biological study); PROC (Process); USES (Uses) 

(phosphodiesterase inhibitor prepn. for treatment of sexual functional 
disorders) 

RN 171596-29-5 CAPLUS 
CN 	Pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl) 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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AB 	The present invention is directed to novel compns. comprising at least one 

dopamine agonist in combination with at least one nitric oxide donor (i.e. 
compds. that donate, transfer or release nitric oxide, elevate endogenous 
levels of endothelium-derived relaxing factor, stimulate endogenous 
synthesis of nitric oxide or are substrates for nitric oxide synthase). 
The novel compns. may optionally comprise at least one therapeutic agent,. 
such as, a vasoactive agent, an antiemetic agent, and mixts. thereof. The 
dopamine agonist is preferably apomorphine. The present invention is also 
directed to methods for treating and/or preventing sexual dysfunctions 
and/or enhancing sexual responses in patients. In other embodiments, the 
present invention is directed to methods treating or preventing 
neurodegenerative diseases, mitochondrial diseases, spinal cord injury, 
central or psychostimulant addiction, senile dementia, circulatory 
disorders, cardiovascular disorders, hyperprolactinemia or myopia. The 
compds. and/or compns. of the present invention can also be provided in 
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the form of a pharmaceutical kit (no data). 
IT 	171596-29-5, Ic 351 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
{Uses) 

(pharmaceutical compns. contg. dopamine agonists in combination with 
nitric oxide donors for treating and/or preventing sexual dysfunctions) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',2':1,61pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation {+). 
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LC, LK, LR, LS, LT, LU, LV, MA, MD, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, 
UG, US, UZ, VN, YU, ZA, ZW, AM, AZ, 

SZ, TZ, UG, ZW, AT, BE, CH, CY, DE, 
IT, LU, MC, NL, PT, SE, BF, BJ, CF, 
MR, NE, SN, TD, TG 
EP 2000-916081 	20000303 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

0497



Cook pct/us00/11129 	 Page 109 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, SI, LT, LV, FI, RO 

PRIORITY APPLN. INFO.: 	 US 1999-123244P P 19990308 
WO 2000-US5711 	W 20000303 

AB 
	

The present invention provides for a method for the treatment of erectile 
dysfunction in a male or female human subject in need of such treatment 
comprising administration of a therapeutically effective amt. of an 
agonist of the melanocortin receptor in combination with a therapeutically 
effective amt. of a cyclic-GMP-specific phosphodiesterase inhibitor or an 
alpha-adrenergic receptor antagonist. Further, the present invention 
provides for pharmaceutical compns. useful in the methods of the present 
invention, as well as a method of manuf. of a medicament useful for 
treating erectile dysfunction. Effect of the combination of 20 mg/kg of 
the invention compds. was tested in rats. A hard gelatin capsule 
contained a melanocortin receptor agonist 5, and a type V 
phosphodiesterase inhibitor 10 mg. 

IT 171596-29-5 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(pharmaceutical compns. for treating erectile dysfunction contg. 
melanocortin receptor agonist and cyclic-GMP-specific phosphodiesterase 
inhibitor or .alpha.-adrenergic receptor antagonist) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl) 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

PATENT NO. 

L12 ANSWER 30 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 
	

2000:475525 CAPLUS 
DOCUMENT NUMBER: 
	

133:109946 
TITLE: 
	 Methylaminodihydroimidazoquinolinones for treating 

sexual disturbances and inducing mating in animals 
INVENTOR(S): 
	 Meglasson, Martin Durham; McCall, Robert B. 

PATENT ASSIGNEE(S): 
	Pharmacia & Upjohn Company, USA 

SOURCE: 	 PCT Int. Appl., 48 pp. 
CODEN: PIXXD2 

DOCUMENT TYPE: 
	

Patent 
LANGUAGE: 
	 English 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

KIND DATE 	 APPLICATION NO. DATE 
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WO 2000040226 	A2 	20000713 	WO 1999-US27951 19991220 
WO 2000040226 	A3 	20010201 

W: AE, AL, AM, AT, AU, AZ, 
CZ, DE, DK, DM, EE, ES, 
IN, IS, JP, KE, KG, KP, 
MD, MG, MK, MN, MW, MX, 
SK, SL, TJ, TM, TR, TT, 
AZ, BY, KG, KZ, MD, RU, 

RW: GH, GM, KE, LS, MW, SD, 
DK, ES, FI, FR, GB, GR, 
CG, CI, CM, GA, GN, GW, 

BR 9916759 	A 	20010925 
EP 1140092 	A2 	20011010 

R: AT, BE, CH, DE, DK, ES, 
IE, SI, LT, LV, FI, RO 

PRIORITY APPLN. INFO.: 

BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, 
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
TZ, UA, UG, US, UZ, VN, YU, ZA, ZW, AM, 
TJ, TM 
SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, DE, 
IE, IT, LU, MC, NL, PT, SE, BF, BJ, CF, 
ML, MR, NE, SN, TD, TG 

BR 1999-16759 	19991220 
EP 1999-967142 	19991220 

FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

US 1999-114840P P 19990106 
US 1999-115051P P 19990108 
US 1999-115922P P 19990114 
US 1999-120543P P 19990217 
WO 1999-US27951 W 19991220 

OTHER SOURCE(S): 	 MARPAT 133:109946 
GI 

AB 	The present invention is a method of treating sexual disturbances in 
humans and inducing mating in non-human mammals using the compds. of 
formula (I: R1,R2,R3 = H, alkyl, alkenyl, cycloalkyl, etc.; X = H, alkyl, 
halogen, OH, etc.; A,B,D = CH, CH2, CO, N, etc.; n = 0 or 1) in a dosage 
range where the sexually therapeutic amt. is from about 0.2 through 8 
mg/person/dose and where the sexually mating amt. is from about 0.003 
through 0.2 mg/kg/dose. 

IT 	171596-29-5, ICOS 351 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); PEP (Physical, engineering or chemical process); THU 
(Therapeutic use); BIOL (Biological study); PROC (Process); USES (Uses) 

(treating sexual disturbances and inducing mating in animals) 
RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (90I) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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L12 ANSWER 31 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 	2000:392967 CAPLUS 
DOCUMENT NUMBER: 	 133:22405 
TITLE: 	 Preventives containing 1,6-dihydro-7H-pyrazolo[4,3- 

d]pyrimidin-7-one derivatives and related compounds 
for nitric acid-induced tolerance 

INVENTOR(S): 	 Ellis, Peter 
PATENT ASSIGNEE(S): 	Pfizer Inc., USA 
SOURCE: 	 Jpn. Kokai Tokkyo Koho, 31 pp. 

CODEN: JKXXAF 
DOCUMENT TYPE: 
	 Patent 

LANGUAGE: 
	 Japanese 

FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PRIORITY APPLN. INFO.: 
OTHER SOURCE(S): 
GI 

KIND DATE 	 APPLICATION NO. DATE 

A2 	20000613 	JP 1999-337606 	19991129 
El 	20010501 	US 1999-442821 	19991118 
A2 	20000726 	EP 1999-309406 	19991125 
A3 20020410 

CH, DE, DK, ES, FR, GE, GR, IT, LI, LU, NL, SE, MC, PT, 
LT, LV, FI, RO 
Al 	20000601 
	

AU 1999-61788 
	

19991130 
A 	20000626 
	

KR 1999-53785 
	

19991130 
US 1998-110335P P 19981130 

MARPAT 133:22405 

PATENT NO. 

JP 2000159672 
US 6225315 
EP 1022026 
EP 1022026 

R: AT, BE, 
IE, SI, 

AU 9961788 
KR 2000035774 
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AB 	The title compds. [I; R1 = H, C1-3 alkyl, C3-5 cycloalkyl, C1-3 
perfluoroalkyl; R2 = H, C1-3 perfluoroalkyl, 01-6 alkyl substituted by OH, 
C1-3 alkoxy, or C3-6 cycloalkyl; R3 = C1-6 alkyl, C3-6 alkenyl, C3-6 
alkynyl, C3-7 cycloalkyl, C1-6 perfluoroalkyl, C3-6 cycloalkyl-C1-6 alkyl; 
R4 together with the R4-bonded N completes 4-N-R6-piperazinyl; R5 = H, 
C1-4 alkyl, C1-3 alkoxy, NR7R8, CONR7R8; wherein R6 = H, C1-6 alkyl, 
hydroxy-C2-6 alkyl, R7R8N-C2-6 alkyl, R7R8NCO-C1-6 alkyl, CONR7R8, 
CSNR7R8, C(:NH)NR7R8; wherein R7, R8 = H, C1-4 alkyl, C1-3 alkoxy-C2-4 
alkyl, hydroxy-C2-4 alkyl], pharmacol. acceptable salts, prodrugs, 
polymorphs, hydrates, solvates, active metabolites, or stereoisomers 
thereof , which are cGMP phosphodiesterase inhibitors and useful for the 
prevention of nitrate tolerance (no data), are prepd. The title compds. 
also include pyrazolo[3,4-d]pyrimidin-4-one, quinazolin-4-one, 
purity-6-one, pyrido[3,2-d]pyrimidin-4-one, and 
pyrazino[11 ,2':1,6]pyrido[3,4-b]indole derivs. 

IT 	171488-10-1P 17148B-15-6P 171596-29-5P 
171596-30-8P 171596-32-OP 171596-36-4P 
171596-40-OP 187935-15-5P 273207-76-4P 
RL: SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological 
study); PREP (Preparation); USES (Uses) 

(preventives contg. 1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one 
derivs. and related compds. as cGMP phosphodiesterase inhibitors for 
nitric acid-induced tolerance) 

RN 171488-10-1 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(4-pyridinylmethyl)-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

0 

H  
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RN 171488-15-6 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-cyclopropy1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 	(CA INDEX 
NAME) 

Relative stereochemistry. 

0 
H 

 s 

RN 171596-29-5 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

0 	 

RN 171596-30-8 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido(3,4-bldndole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(1-methylethyl)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 
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RN 171596-32-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-cyclopenty1-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

H  

H 

0 

RN 171596-36-4 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-40-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (9CI) 	(CA INDEX 

O 
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NAME) 

Absolute stereochemistry. Rotation (+). 

Me 

Me 

RN 187935-15-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-3-methyl-, (35,6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

RN 273207-76-4 CAPLUS 
CN 	58,14H-1,2,4-Triazolo[4",3":4',51 ]pyrazino[1 1 ,2r :1,6]pyrido[3,4-b]indole- 

5,14-dione, 12-(1,3-benzodioxol-5-yl)-1,2,3,5a,6,11,12,14a-octahydro-, 
(5aR,12R,14aS)- (9CT) 	(CA INDEX NAME) 

Absolute stereochemistry. 

0 

1 	H  

N H 

N 	 

H 
0 
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L12 ANSWER 32 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
INVENTOR(S): 

CAPLUS COPYRIGHT 2002 ACS 
2000:240994 CAPLUS 
132:270098 
Tablets immediately disintegrating in the oral cavity 
Furitsu, Hisao; Kato, Akira; Ohwaki, Takayuki; Yasui, 
Masanori 
Eisai Co., Ltd., Japan 
PCT Int. Appl., 39 pp. 
CODEN: PIXXD2 
Patent 
Japanese 
1 

PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

PATENT NO. 	KIND DATE APPLICATION NO. DATE 

       

WO 2000020033 
	

Al 
	

20000413 	WO 1999-JP5298 	19990928 
W: CA, 
RW: AT, 	CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 

PT, 
EP 1120120 	Al 	20010801 	EP 1999-944874 	19990928 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, FI 

JP 2000178204 	A2 	20000627 	JP 1999-276133 	19990929 
JP 2000191518 	A2 	20000711 	JP 1999-276134 	19990929 

PRIORITY APPLN. INFO.: 	 JP 1998-282378 	A 19981005 
JP 1998-295947 	A 19981019 
WO 1999-JP5298 	W 19990928 

OTHER SOURCE(S): 	 MARPAT 132:270098 
AB 	The invention relates to tablets immediately disintegrating in the oral 

cavity which contain a phosphodiesterase inhibitor having an effect of 
ameliorating erectile dysfunction and a process for producing the same; 
and tablets immediately disintegrating in the oral cavity which contain a 
hardly sol. drug and show an improved soly.; and a process for producing 
the same. Namely, tablets immediately disintegrating in the oral cavity 
which contain a cyclic GMP phosphodiesterase inhibitor [e.g. sildenafil] 
and saccharides and process for producing the same; and a process for 
producing tablets immediately disintegrating in the oral cavity which 
comprises dissolving the hardly sol, drug together with a surfactant 
and/or a water-sol. polymer in an org. solvent or an aq. org. solvent, 
mixing saccharides with a molded matter obtained by coating a filler or 
granulating together with a filler, adding an org. solvent, water or an 
aq. org. solvent thereto, kneading the resultant mixt. and then 
compression molding the same. 

IT 	263392-02-5 263392-03-6 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(tablets immediately disintegrating in the oral cavity) 
RN 263392-02-5 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1) 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6S)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

US 
BE, 
SE 
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Me 
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RN 263392-03-6 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6S)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. 

REFERENCE COUNT: 

L12 ANSWER 33 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

PATENT NO. 

28 	THERE ARE 28 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

CAPLUS COPYRIGHT 2002 ACS 
1999:753072 CAPLUS 
131:346565 
Combination of phentolamine and cyclic GMP 
phosphodiesterase inhibitors for the treatment of 
sexual dysfunction 
Estok, Thomas Mark 
Schering Corporation, USA 
PCT Int. Appl., 104 pp. 
CODEN: PIXXD2 
Patent 
English 

KIND DATE 	 APPLICATION NO. DATE 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

WO 9959584 	Al 	19991125 	WO 1999-US7046 	19990517 
W: AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, CH, CN, CZ, DE, 

DK, EE, ES, FI, GB, GD, GE, HR, HU, ID, IL, IN, IS, JP, KG, KR, 
KZ, LC, LK, LR, LT, LU, LV, MD, MG, MK, MN, MX, NO, NZ, PL, PT, 
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PRIORITY APPLN. INFO.: 

RO, RU, 
ZA, AM, 

RW: GH, GM, 
ES, FI, 
CI, CM, 

AU 9940685 

SE, SG, SI, SK, 
AZ, BY, KG, KZ, 
KE, LS, MW, SD, 
FR, GB, GR, IE, 
GA, GN, GW, ML, 

Al 	19991206  

SL, TJ, TM, TR, TT, 
RU, TJ, TM 
SL, SZ, UG, ZW, AT, 
IT, LU, MC, NL, PT, 
MR, NE, SN, TD, TG 

AU 1999-40685 
US 1998-81640 
US 1998-82977 
US 1998-106517 
WO 1999-US7046 

UA, US, UZ, VN, YU, 

BE, CH, CY, DE, DK, 
SE, BF, BJ, CF, CG, 

19990517 
A 19980520 
A2 19980521 
A 19980629 

19990517 
AB A method of treating sexual dysfunction comprising administering a 

therapeutically effective amt. of a combination of phentolamine and cGMP 
PDE inhibitor (e.g. sildenafil), as well as pharmaceutical compns. and 
kits useful in those methods, are disclosed. 

IT 	171596-29-5 171596-40-0 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(phentolamine and cyclic GMP phosphodiesterase inhibitors for the 
treatment of sexual dysfunction) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(l,3-benzodioxol-5-yl)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-40-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 
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REFERENCE COUNT: 
	

9 	THERE ARE 9 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L12 ANSWER 34 OF 37 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 
	

1999:393867 CAPLUS 
DOCUMENT NUMBER: 
	 131:193591 

TITLE: 
	 IC-351 ICOS Corp 

AUTHOR(S): 
	 Norman, Peter 

CORPORATE SOURCE: 
	Norman Consulting, Bucks, SL1 8JW, UK 

SOURCE: 
	 Current Opinion in Central & Peripheral Nervous System 

Investigational Drugs (1999), 1(2), 268-271 
CODEN: COCDFA; ISSN: 1464-844X 

PUBLISHER: 	 Current Drugs Ltd. 
DOCUMENT TYPE: 	 Journal; General Review 
LANGUAGE: 	 English 
AB 	A review with 35 refs. 10-351 (GF-196960), an inhibitor of 

phosphodiesterase 5 (PDE5) from ICOS Corp, is in phase II trials for the 
treatment of mild to moderate erectile dysfunction (ED) [274568], 
[296831]. A randomized, placebo-controlled, crossover study assessed the 
safety and physiol. effects of 10-351 in patients with ED [274568]. 
Enrollment was completed in Apr. 1998 [284935]. Results from the trial 
showed that IC-351 demonstrated significant benefit over placebo [311566]. 
In Oct. 1998, ICOS entered into a joint venture agreement with Eli Lilly 
for the development and commercialization of IC-351 for the treatment of 
sexual dysfunction [300118], [310951]. 10-351 is also in development for 
the treatment of female sexual dysfunction [321995]. In Mar. 1998, the 
company announced that the compd. was in preclin. evaluation for the 
treatment of hypertension [284638]. A collaboration with Glaxo Wellcome 
(GW) was terminated in Mar. 1997 [240438] and intellectual property rights 
were assigned to ICOS. This left ICOS to develop the compds. with 
royalties payable to GW. Although GW reserved the right to pursue its own 
program, it does not appear to be doing so. In Feb. 1999 Deutsche Bank 
predicted sales of $200 million in 2002 rising to $400 million in 2003 for 
IC-351 [316821]. 

IT 171596-29-5 
RL: ADV (Adverse effect, including toxicity); BAC (Biological activity or 
effector, except adverse); BPR (Biological process); BSU (Biological 
study, unclassified); THU (Therapeutic use); BIOL (Biological study); PROC 
(Process); USES (Uses) 

(effect of 10-351 for treatment of mild to moderate erectile 
dysfunction) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1) 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 
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Absolute stereochemistry. Rotation (+). 
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REFERENCE COUNT: 

L12 ANSWER 35 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 
PATENT ASSIGNEE(S): 

SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

35 	THERE ARE 35 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

CAPLUS COPYRIGHT 2002 ACS 
1997:215760 CAPLUS 
126:203727 
Use of cGMP-phosphodiesterase inhibitors to treat 
impotence 
Daugan, Alain Claude-Marie 
Laboratoire Glaxo Wellcome S.A., Fr.; Daugan, Alain 
Claude-Marie 
PCT Int. Appl., 27 pp. 
CODEN: PIXXD2 
Patent 
English 

FAMILY ACC. NUM. COUNT: 	4 
PATENT INFORMATION: 

PATENT NO. 	KIND 

WO 9703675 	Al, 

DATE 

19970206 

APPLICATION NO. 

WO 1996-5P3024 

DATE 

19960711 
W: 	AL, AM, AT, AU, AZ, 	BB, BG, BR, 	BY, 	CA, 	CH, 	CN, CZ, 	DE, DK, EE, 

ES, FI, GB, GE, HU, 	IL, IS, JP, 	KE, 	KG, 	KP, 	KR, KZ, 	LK, LR, LS, 
LT, LU, LV, MD, MG, 	MK, MN, MW, 	MX, 	NO, 	NZ, 	PL, PT, 	RO, RU, SD, 
SE, SG 

RW: 	KE, LS, MW, SD, SZ, 	UG, AT, BE, 	CH, 	DE, 	DK, 	ES, FI, 	FR, GB, GR, 
IE, IT, LU, MC, NL, 	PT, SE, BF, 	BJ, 	CF, 	CG, 	CI, CM, GA 

CA 2226784 AA 19970206 CA 1996-2226784 19960711 
AU 9664191 Al 19970218 AU 1996-64191 19960711 
AU 704955 B2 19990513 
EP 839040 Al 19980506 EP 1996-923985 19960711 

R: 	AT, BE, CH, DE, DK, 	ES, FR, GB, 	GR, 	IT, 	LI, 	LU, NL, 	SE, MC, PT, 
IE, SI, LT, LV, FI 

CN 1195290 A 19981007 CN 1996-196723 19960711 
BR 9609758 A 19990126 BR 1996-9758 19960711 
JP 11509221 T2 19990817 JP 1996-506248 19960711 
CZ 289686 B6 20020313 CZ 1998-33 19960711 
NO 9800153 A 19980310 NO 1998-153 19980113 
US 6140329 A 20001031 US 1998-981989 19980310 
US 6143746 A 20001107 US 1998-154051 19980916 

PRIORITY APPLN. INFO.: GB 1995-14464 	A 19950714 
GB 1994-1090 	A 19940121 
WO 1995-EP183 	A2 19950119 
GB 1995-14465 	A 19950714 
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WO 1996-EP3024 	W 19960711 
WO 1996-EP3025 	A2 19960711 

OTHER SOURCE(S): 	 MARPAT 12.6:203727 
AB 	Compds. such as (6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4- 

methylenedioxyphenyl)pyrazino[2',1':6,1]pyrido[3,4-b]indole-1,4-dione, 
(3S,6R,12aR)-2,3,6,7,12,12a-hexahydrc-2,3-dimethy1-6-(3,4-
methylenedioxyphenyl)pyrazino[21 ,1':6,1]pyrido[3,4-b]indole-1,4-dione, and 
physiol. acceptable salts and solvates thereof, can be used as 
cGMP-phosphodiesterase inhibitors in the treatment of impotence. 

IT 	171596-29-5P 171596-40-OP 
RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation); USES (Uses) 

(cGMP-phosphodiesterase inhibitor formulations to treat impotence) 
RN 171596-29-5 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9C1) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

O 

RN 171596-40-0 CAPLUS 
CN Pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

IT 187935-15-5P 
RL: SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological 
study); PREP (Preparation); USES (Uses) 

(cGMP-phosphodiesterase inhibitor formulations to treat impotence) 
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RN 187935-15-5 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-3-methyl-, (3S,6R,12aR)- (901) 	(CA INDEX NAME) 

Absolute stereochemistry. 

HN 

0 

H  

R 

., 	--..„ _,,..,N,,,,,i ---- 
.-- 

_7.-- 
Me N 

H 

0 	,...„ 
‹,-,,,. ,,,,....-- 

0 

0 

--...... 

L12 ANSWER 36 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

CAPLUS COPYRIGHT 2002 ACS 
1997:101617 CAPLUS 
126:108935 
Method of producing a solid dispersion 
water-soluble drug 
Butler, James Matthew 
Glaxo Group Limited, UK; Butler, James 
PCT Int. Appl., 27 pp. 
CODEN: PIXXD2 
Patent 
English 
1 

INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

of a poorly 

Matthew 

PATENT NO. 	KIND DATE 
	

APPLICATION NO. DATE 

WO 1996-EP2299 
	

19960530 
BR, BY, CA, CH, CN, CZ, DE, 
KE, KG, KP, KR, KZ, LK, LR, 
MX, NO, NZ, PL, PT, RO, RU, 

BE, CH, DE, DK, ES, FI, FR, 
BF, BJ, CF, CG, CI, CM, GA, 
AU 1996-60026 	19960530 
EP 1996-917457 	19960530 

GB, GR, IT, LI, LU, NL, SE, 

AT 1996-917457 
	

19960530 
US 1998-952938 
	

19980206 
GB 1995-11220 	A 19950602 
WO 1996-EP2299 	W 19960530 

WO 9638131 
	

Al 	19961205 
W: AL, AM, AT, AU, AZ, BB, BG, 

ES, FI, GB, GE, HU, IS, JP, 
LU, LV, MD, MG, MK, MN, MW, 
SG, SI 

RW: KE, LS, MW, SD, SZ, UG, AT, 
IE, IT, LU, MC, NL, PT, SE, 

AU 9660026 
	

Al 	19961218 
EP 828479 
	

Al 	19980318 
EP 828479 
	

Bl 	20011024 
R: AT, BE, CH, DE, DK, ES, FR, 

IE, FI 
AT 207344 
	

E 	20011115 
US 5985326 
	

A 	19991116 
PRIORITY APPLN. INFO. 

DK, EE, 
LS, LT, 
SD, SE, 

GB, GR, 
GN 

MC, PT, 

AB 	A process for prepg. solid dispersions of poorly sol. drugs comprises (1) 
providing an intimate mixt. contg. the carrier or excipient and a nonaq. 
water-miscible solvent, and optionally, water, (2) mixing the intimate 
mixt. with the poorly water-sol. drug, and (3) pptg. the drug and the 
carrier or excipient. Specifically, solid dispersions of 
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-
methylenedioxyphenyl)pyrazino[2',1 1 :6,1]pyrido[3,4-b]indole-1,4-dione (I) 
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and (+)-N-[1-(adamantanmethyl)-2,4-dioxo-5-pheny1-2,3,4,5-tetrahydro-1H-
1,5-benzodiazepin-3-y1]-W-phenylurea are described. I 1 g and 
hydroxypropyl Me cellulose phthalate 1 g were dissolved in a 9:1 mixt. of 
acetone/water (27 mL) and 0.25 M HC1 83 mL was added to obtain a ppt. The 
ppt. was filtered, washed with water, dried, and milled. A tablet contg. 
100 mg ppt. was formulated. 

IT 171596-29-5P 
RL: PRP (Properties); SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation); USES (Uses) 

(prepn. of pyrazinopyridoindole deriv. in manuf. of solid dispersion of 
poorly water-so1. drugs) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 
H 

 R 

0 

  

0 

L12 ANSWER 37 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

CAPLUS COPYRIGHT 2002 ACS 
1995:986316 CAPLUS 
124:55977 
Preparation of pyrazinopyridoindolediones as 
inhibitors of cyclic guanosine 3',5'-monophosphate 
specific phosphodiesterase 
Daugan, Alain Claude-Marie 
Laboratoires Glaxo S.A., Fr. 
PCT Int. Appl., 87 pp. 
CODEN: PIXXD2 
Patent 
English 
4 

INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

PATENT NO. 	KIND DATE APPLICATION NO. DATE 

       

WO 9519978 
W: AM, AT, 

GB, GE, 
MN, MW, 
UA, US 

RW: KE, MW, 
MC, NL, 
TD, TG 

TW 378210 
CA 2181377 
AU 9515748 

Al 19950727 
AU, BB, BG, BR, BY, 
HU, JP, KE, KG, KP, 
MX, NL, NO, NZ, PL, 

SD, 
PT, 

B 
	

20000101 
AA 
	

19950727 
Al 
	

19950808 

WO 1995-EP183 
CA, CH, CN, CZ, 
KR, KZ, LK, LR, 
PT, RO, RU, SD, 

19950119 
DE, DK, EE, 
LT, LU, LV, 
SE, SI, SK, 

TW 1995-84100415 19950118 
CA 1995-2181377 19950119 
AU 1995-15748 	19950119 

ES, FI, 
MD, MG, 
TJ, TT, 

SZ, AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, 
SE, BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, 
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AU 689205 
ZA 9500424 
EP 740668 
EP 740668 

B2 
A 
Al 
B1 

Cook 

19980326 
19950927 
19961106 
19980729 

pct/us00/11129 

ZA 1995-424 
EP 1995-907565 

19950119 
19950119 

Page 

R: 	AT, BE, 	CH, DE, DK, 	ES, FR, GB, 	GR, 	IE, 	IT, 	LI, LU, 	MC, NL, PT, SE 
CN 1143963 A 19970226 CN 1995-192078 19950119 
CN 1045777 B 19991020 
HU 74943 A2 19970328 HU 1996-1982 19950119 
JP 09508113 T2 19970819 JP 1995-519339 19950119 
BR 9506559 A 19971028 BR 1995-6559 19950119 
AT 169018 E 19980815 AT 1995-907565 19950119 
IL 112384 Al 19980816 IL 1995-112384 19950119 
ES 2122543 T3 19981216 ES 1995-907565 19950119 
RU 2142463 Cl 19991210 RU 1996-117127 19950119 
CZ 286566 B6 20000517 CZ 1996-2116 19950119 
SK 280879 B6 20000814 SK 1996-940 19950119 
PL 179744 Bl 20001031 PL 1995-315559 19950119 
LV 11690 B 19970620 LV 1996-228 19960710 
US 5859006 A 19990112 US 1996-669389 19960716 
FI 	9602927 A 19960719 FI 1996-2927 19960719 
NO 9603015 A 19960909 NO 1996-3015 19960719 
AU 9873912 Al 19980820 AU 1998-73912 19980626 
AU 707055 B2 19990701 
US 6025494 A 20000215 US 1998-133078 19980812 
US 6143746 A 20001107 US 1998-154051 19980916 
CN 1224720 A 19990804 CN 1998-122779 19981201 
CN 1070492 B 20010905 
US 6127542 A 20001003 US 1999-399667 19990921 

PRIORITY APPLN. INFO.: GB 1994-1090 	A 19940121 
WO 1995-EP183 19950119 
GB 1995-14464 	A 19950714 
GB 1995-14465 	A 19950714 
WO 1996-EP3024 	A2 19960711 
WO 1996-EP3025 	A2 19960711 
US 1996-669389 	A3 19960716 
US 1998-133078 	Al 19980812 

OTHER SOURCE(S): 	 MARPAT 124:55977 
GI 	For diagram(s), see printed CA Issue. 
AB 	The title compds. I [R represents hydrogen, halogen or C1-6 alkyl; R1 

represents hydrogen, C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, 
haloCl-6alkyl, C3-8cycloalkyl, etc.; R2 represents an optionally 
substituted monocyclic arom. ring selected from benzene, thiophene, furan 
and pyridine or an optionally substituted bicyclic ring Ql attached to the 
rest of the mol. via one of the benzene ring carbon atoms and wherein the 
fused ring A is a 5- or 6-membered ring which may be satd. or partially or 
fully unsatd. and comprises carbon atoms and optionally one or two 
heteroatoms selected from oxygen, sulfur and nitrogen; and R3 represents 
hydrogen or C1-3 alkyl, or R1 and R3 together represent a 3- or 4-membered 
alkyl or alkenyl chain] are prepd. In an in vitro test for inhibitory 
effect on cGMP-PDE, cis-2,3,6,7,12,12a-hexahydro-2-(4-pyridylmethyl)-6-
(3,4-methylenedioxyphenyl)pyrazino[21 ,1':6,1]pyrido[3,4-b]indole-1,4-dione 
(prepn. given) showed IC50 of 10 nM. 

IT 	171488-01-OP 171488-03-2P 171488-04-3P 
171488-06-5P 171488-07-6P 171488-08-7P 
171488-09-8P 171488-10-1P 171488-11-2P 
171488-12-3P 171488-13-4P 171488-14-5P 
171488-15-6P 171488-16-7P 171488-17-BP 
171488-18-9P 171488-19-OP 171488-20-3P 
171488-21-4P 171488-22-5P 171488-76-9P 
171488-77-OP 171488-86-1P 171488-87-2P 
171488-91-8P 171488-92-9P 171488-93-OP 

124 
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171488-94-1P 171488-95-2P 171489-01-3P 
171489-02-4P 171596-27-3P 171596-28-4P 
171596-29-5P 171596-30-8P 171596-31-9P 
171596-32-OP 171596-36-4P 171596-39-7P 
171596-40-OP 
RL: BAC (Biological activity or effector, except adverse); SPN (Synthetic 
preparation); THU (Therapeutic use); BIOL (Biological study); PREP 
(Preparation); USES (Uses) 

(prepn. of pyrazinopyridoindolediones as inhibitors of cyclic guanosine 
monophosphate specific phosphodiesterase) 

RN 171488-01-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aS)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 
H 

Me 

RN 171488-03-2 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)-rel- (9C1) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 

Me 

111 

0 

RN 171488-04-3 	CAPLUS 
CN Pyrazino(1',2 1 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 
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RN 171488-06-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

10-fluoro-2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

0 

Me F 

0 	 

RN 171488-07-6 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-[2-(2-pyridinyl)ethyl]-, (6R,12aS)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 

0 
H 

H 

  

  

   

   

0 

  

/- 
0 
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RN 171488-08-7 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(2-pyridinylmethyl)-, (6R,12aS)-rel- (9C1) (CA 
INDEX NAME) 

Relative stereochemistry. 

0 

RN 171488-09-8 CAPLUS 
CN 

	

	Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
2,3,6,7,12,12a-hexahydro-2-(3-pyridinylmethyl)-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

RN 171488-10-1 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(4-pyridinylmethyl)-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 
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N 

0 

Relative stereochemistry. 

0 

F3C 	N  

0 

Cook pct/us00/11129 

RN 171488-11-2 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-ethy1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9C1) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 
H 

Et 

 

N 
H 

0 

0 

RN 171488-12-3 	CAPLUS 
CN Pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(2,2,2-trifluoroethyl)-, (6R,12aS)-rel- (9C1) 
(CA INDEX NAME) 

RN 171488-13-4 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
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2,3,6,7,12,12a-hexahydro-2-propyl-, (6R,12aS)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 

Page 129 

RN 171488-14-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(1-methylethyl)-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

0 

i -Pr 11 	H  

N S 

---„,,,____,N,,,,,,R_,,,,,,,, ___..... 

Ill 
0 

 

  

  

  

  

  

RN 171488-15-6 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-cyclopropy1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 	(CA INDEX ' 
NAME) 

Relative stereochemistry. 
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RN 171488-16-7 CAPLUS 
CN Pyrazino[1',2':1,6)pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-buty1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 

H  n-Bu`    

S 	1 	 1 

111 

0 

RN 171488-17-8 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)- 

2-butyl-2,3,6,7,12,12a-hexahydro-, (6R,12aR)-rel- (9CI) 	(CA INDEX NAME) 

Relative stereochemistry. 

0 

n-Bu 
	

H  

N 	R 

RN 171488-18-9 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-(cyclopropylmethyl)-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) (CA 
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INDEX NAME) 

Relative stereochemistry. 

RN 171488-19-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-cyclopenty1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 	(CA INDEX 
NAME) 

Relative stereochemistry. 

N 

0 
H 

S  
1\ 1 	j3„  

H 

 

0 

RN 171488-20-3 	CAPLUS 
CN Pyrazino[1 1 ,2":1,6]pyrido[3,4-b]indole-1,4-dione, 	6-(1,3-benzodioxo1-5-y1)- 

2-cyclohexy1-2,3,6,7,12,12a-hexahydro-, 	(6R,12aS)-rel- 	(9CI) 	(CA INDEX 
NAME) 

Relative stereochemistry. 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

0520



0 

Cook pct/us00/11129 	 Page 132 

RN 171488-21-4 CAPLUS 
CN Pyrazino[1',2';1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2-(phenylmethyl)-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

0 
H 

,--"- „/1„----  

S  
\,„,---N  R---"\ N/ ''', 

RN 171488-22-5 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4—b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[(4-fluorophenyl)methy1]-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 

 

0 

N/ 
H 

 

 

  

  

   

Ph N 
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Absolute stereochemistry. 

0 

H 

N 

Rotation (+). 

N 
H 
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RN 171488-76-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(2-methylpropy1)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 

i-Bu H  

 

H 

RN 171488-77-0 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-(cyclohexylmethyl)-2,3,61 7,12,12a-hexahydro7, (6R,12aR)- (9CI) (CA 
INDEX NAME) 

RN 171488-86-1 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,10-dimethyl-, (6R,12aS)-rel- (9CI) 	(CA INDEX 
NAME) 

Relative stereochemistry. 
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0 
H 

Me
,,N S 

V 

RN 171488-87-2 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[(3,4-dimethoxyphenyl)methy1]-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

Me 

Me0 

OMe 

0 	 

0 

RN 171488-91-8 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(2-propyny1)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 

HC— C 

 

H 

NR  

 

  

   

RN 171488-92-9 CAPLUS 
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CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-
2-(1,3-benzodioxo1-5-ylmethyl)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+) 

RN 171488-93-0 CAPLUS 
CN Pyrazino[1 1 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-[2-(3,4-dimethoxyphenyl)ethy1]-2,3,6,7,12,12a-hexahydro-, (6R-trans)- 
(9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

OMe 

Mea.„,„„),:,--,,,,, 	
0 

RN 171488-94-1 CAPLUS 
CN Pyrazino[1',2':1,6)pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-(2-furanylmethyl)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 
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RN 171488-95-2 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(2-thienylmethyl)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171489-01-3 CAPLUS 
CN 5H,14H-Pyrrolo[1",2":4',51 ]pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-5,14-

dione, 12-(1,3-benzodioxol-5-yl)-1,2,3,5a,6,11,12,14a-octahydro-, 
(5aR,12R,14aR)- (9C1) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

0 

0 
H 

N 	IR  

0 

RN 171489-02-4 CAPLUS 
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CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3R,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 
H 

H 

RN 171596-27-3 CAPLUS 
CN Pyrazino(1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aS)- (901) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (-). 

0 

Me,„_  

S  

0 

\o_ 

RN 171596-28-4 CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6S,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

H 
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0 
H 

R 

0 

RN 171596-29-5 	CAPLUS 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

Me 
N 

H 

O 

0 

R 

RN 171596-30-8 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-(1-methylethyl)-, (6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-31-9 CAPLUS 
CN Pyrazino[11 ,21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 
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2-butyl-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 
H 

n-Bu,„„,  

R  

0 

0 

0 

RN 171596-32-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2-cyclopenty1-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-36-4 CAPLUS 
CN Pyrazino[11 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

Page 139 
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RN 171596-39-7 CAPLUS 
CN 	5H,14H-Pyrrolo[1",2":4',5']pyrazino[1',21 :1,6]pyrido[3,4-b]indole-5,14- 

dione, 12-(1,3-benzodioxol-5-yl)-1,2,3,5a,6,11,12,14a-octahydro-, 
(5aR,12R,14aS)- (9CI) 	(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-40-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (90I) 	(CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

=> file caold; d que nos 116 
FILE 'CAOLD' ENTERED AT 14:31:53 ON 16 JUL 2002 
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2002 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE COVERS 1907-1966 
FILE LAST UPDATED: 01 May 1997 (19970501/UP) 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. Title keywords, authors, patent 
assignees, and patent information, e.g., patent numbers, are 
now searchable from 1907-1966. TIFF images of CA abstracts 
printed between 1907-1966 are available in the PAGE 
display formats. 
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This file supports REGlstRY for direct browsing and searching of 
all substance data from the REGISTRY file. Enter HELP FIRST for 
more information. 

L8 	 STR 
L10 	 178 SEA FILE=REGISTRY SSS FUL L8 
L16 	 0 SEA FILE=CAOLD ABB=ON PLU=ON L10 

=> file home 
FILE 'HOME' ENTERED AT 14:31:56 ON 16 JUL 2002 
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=> file reg 
FILE 'REGISTRY' ENTERED AT 14:02:21 ON 16 JUL 2002 
USE IS SUBJECT TO THE l'ERMS OF YOUR STN CUSTOMER AGREEMENT. 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2002 American Chemical Society (ACS) 

STRUCTURE FILE UPDATES: 	15 JUL 2002 HIGHEST RN 438572-95-3 
DICTIONARY FILE UPDATES: 15 JUL 2002 HIGHEST RN 438572-95-3 

TSCA INFORMATION NOW CURRENT THROUGH January 7, 2002 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

Crossover limits have been increased. See HELP CROSSOVER for details. 

Calculated physical property data is now available. See HELP PROPERTIES 
for more information. See STNote 27, Searching Properties in the CAS 
Registry File, for complete details: 
http://www.cas.org/ONLINE/STN/STNOTES/stnotes27.pdf  

=> s el 
L3 
	

1 171596-29-5/BI 
(171596-29-5/RN) 

=> d ide 

L3 	ANSWER 1 OF 1 REGISTRY COPYRIGHT 2002 ACS 
RN 171596-29-5 REGISTRY 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aR)- (9C1) 	(CA INDEX NAME) 
OTHER CA INDEX NAMES: 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R-trans)- 
OTHER NAMES: 
CN Cialis 
CN 	GF 196960 
CN 	IC 351 
CN 	ICOS 351 
CN Tadalafil 
FS STEREOSEARCH 
DR 240822-07-5, 282541-36-0 
MF 	C22 H19 N3 04 
SR CA 
LC 	STN Files: 	ADISINSIGHT, BIOSIS, BIOTECHNO, CA, CAPLUS, CIN, DRUGNL, 

DRUGPAT, DRUGUPDATES, EMBASE, IPA, PHAR, PROMT, SYNTHLINE, TOXCENTER, 
USPAT2, USPATFULL 

Absolute stereochemistry. Rotation (+). 
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H 

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

32 REFERENCES IN FILE CA (1967 TO DATE) 
1 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

32 REFERENCES IN FILE CAPLUS (1967 TO DATE) 

=> s e2 
L4 
	

1 171596-40-0/BI 
(171596-40-0/RN) 

ide 

L4 	ANSWER 1 OF 1 REGISTRY COPYRIGHT 2002 ACS 
RN 171596-40-0 REGISTRY 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (9CI) 	(CA INDEX 
NAME) 

OTHER CA INDEX NAMES: 
CN Pyrazino[1',21 :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, [3S-(3.alpha.,6.beta.,12a.alpha.)]-
FS STEREOSEARCH 
MF 	C23 H21 N3 04 
SR CA 
LC 	STN Files: 	CA, CAPLUS, USPATFULL 

Absolute stereochemistry. Rotation (+). 
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**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

8 REFERENCES IN FILE CA (1967 TO DATE) 
8 REFERENCES IN FILE CAPLUS (1967 TO DATE) 

=> s e3 
L5 
	

1 304683-09-8/BI 
(304683-09-8/RN) 

=> d ide 

L5 	ANSWER 1 OF 1 REGISTRY COPYRIGHT 2002 ACS 
RN 304683-09-8 REGISTRY 
CN Pyrazino[1 1 ,2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benziodioxol-5-y1)- 

2,3,6,7,12,12a-hexahydro-2-methyl- (9CI) 	(CA INDEX NAME) 
FS 	3D CONCORD 
MF 	C22 H19 N3 04 
SR CA 
LC 	STN Files: 	CA, CAPLUS, DRUGPAT, DRUGUPDATES 

Me 

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

1 REFERENCES IN ,FILE CA (1967 TO DATE) 
1 REFERENCES IN FILE CAPLUS (1967 TO DATE) 

=> s e4 
L6 
	

1 304683-11-2/BI 
(304683-11-2/RN) 

=> d ide 

L6 	ANSWER I OF 1 REGISTRY COPYRIGHT 2002 ACS 
RN 304683-11-2 REGISTRY 
CN Pyrazino[1',2':1,6)pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxo1-5-y1)- 

2,3,6,7,12,12a-hexahydro-2,3-dimethyl- (9CI) 	(CA INDEX NAME) 
FS 	3D CONCORD 
MF 	C23 H21 N3 04 
SR CA 
LC 	STN Files: 	CA, CAPLUS 
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**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

1 REFERENCES IN FILE CA (1967 TO DATE) 
1 REFERENCES IN FILE CAPLUS (1967 TO DATE) 

=> s e5 
L7 
	

1 9068-52-4/BI 
(9068-52-4/RN) 

=> d ide 

L7 	ANSWER 1 OF 1 REGISTRY COPYRIGHT 2002 ACS 
RN 9068-52-4 REGISTRY 
CN 	Phosphodiesterase, guanosine cyclic 3',5'-phosphate (9CI) (CA INDEX NAME) 
OTHER NAMES: 
CN 	3',5'-cGMP phosphodiesterase 
CN 	3',5'-Cyclic GMP phosphodiesterase 
CN 	cGMP phosphodiesterase 
CN 	cGMP-binding cGMP-specific phosphodiesterase 
CN 	cGMP-dependent phosphodiesterase 
CN 	cGMP-specific cyclic nucleotide phosphodiesterase 
CN 	cGMP-specific phosphodiesterase 
CN 	Cyclic 3',5'-GMP phosphodiesterase 
CN 	Cyclic GMP phosphodiesterase 
CN 	Cyclic GMP-dependent phosphodiesterase 
CN 	Cyclic guanosine 3',5'-monophosphate phosphodiesterase 
CN 	Cyclic guanosine 3',5'-phosphate phosphodiesterase 
CN 	E.C. 3.1.4.35 
CN 	Guanosine cyclic 3',5'-phosphate phosphodiesterase 
CN 	Guanylate phosphodiesterase 
CN 	Phosphodiesterase 6 
CN 	Phosphodiesterase type 5 
CN 	Phosphodiesterase V 
CN 	Phosphodiesterase VI 
CN 	Photoreceptor phosphodiesterase 
CN 	Type V cGMP-specific phosphodiesterase 
CN 	Type V phosphodiesterase 
MF Unspecified 
CI MAN 
LC 	STN Files: 	ADISNEWS, AGRICOLA, ANABSTR, BIOBUSINESS, BIOSIS, BIOTECHNO, 

CA, CAPLUS, CASREACT, CEN, CIN, EMBASE, IFICDB, IFIPAT, IFIUDB, PROMT, 
TOXCENTER, USPAT2, USPATFULL 
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*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
1856 REFERENCES IN FILE CA (1967 TO DATE) 

7 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
1867 REFERENCES IN FILE CAPLUS (1967 TO DATE) 

=> file embase; d que 118 
FILE 'EMBASE' ENTERED AT 14:58:53 ON 16 JUL 2002 
COPYRIGHT (C) 2002 Elsevier Science B.V. All rights reserved. 

FILE COVERS 1974 TO 11 Jul 2002 (20020711/ED) 

EMBASE has been reloaded. Enter HELP RLOAD for details. 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 

L17 	 25 SEA FILE=EMBASE ABB=ON PLU=ON TARDANAFIL/CT 
L18 	 9 SEA FILE=EMBASE ABB=ON PLU=ON L17/MAJ 

=> file wpid; d que 119 
FILE 'WPIDS' ENTERED AT 14:59:16 ON 16 JUL 2002 
COPYRIGHT (C) 2002 THOMSON DERWENT 

FILE LAST UPDATED: 11 JUL 2002 	 <20020711/UP> 
MOST RECENT DERWENT UPDATE 	 200244 	<200244/DW> 
DERWENT WORLD PATENTS INDEX SUBSCRIBER FILE, COVERS 1963 TO DATE 

>>> The BATCH option for structure searches has been 
enabled in WPINDEX/WPIDS and WPIX >>> 

>>> PATENT IMAGES AVAILABLE FOR PRINT AND DISPLAY >>> 

>>> FOR DETAILS OF THE PATENTS COVERED IN CURRENT UPDATES, 
SEE http://www.derwent.com/dwpi/updates/dwpicov/index.html  <<< 

>>> FOR A COPY OF THE DERWENT WORLD PATENTS INDEX STN USER GUIDE, 
PLEASE VISIT: 

http://www.stn-international.de/training  center/patents/stn_guide.pdf <<<   

>>> FOR INFORMATION ON ALL DERWENT WORLD PATENTS INDEX USER 
GUIDES, PLEASE VISIT: 
http://www.derwent.com/userguides/dwpi_guide.html  <<< 

L19 	 9 SEA FILE=WPIDS ABB=ON PLU=ON CIALIS OR TADALAFIL OR TARDANAFI 
L OR IC351 OR (IC OR ICOS) (W) 351 

=> file biosis; d que 121 
FILE 'BIOSIS' ENTERED AT 15:02:48 ON 16 JUL 2002 
COPYRIGHT (C) 2002 BIOLOGICAL ABSTRACTS INC.(R) 

FILE COVERS 1969 TO DATE. 
CAS REGISTRY NUMBERS AND CHEMICAL NAMES (CNs) PRESENT 
FROM JANUARY 1969 TO DATE. 

RECORDS LAST ADDED: 10 July 2002 (20020710/ED) 
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L21 	 16 SEA FILE=BIOSIS ABB-ON PLU-ON CIALIS OR IC351 OR (IC OR 
ICOS) (W) (351) OR TADALAFIL OR TARDANAFIL OR GF196960 OR GF 
(W) (196960 OR 196 960) 

=> file medline; d que 123 
FILE 'MEDLINE' ENTERED AT 15:02:56 ON 16 JUL 2002 

FILE LAST UPDATED: 13 JUL 2002 (20020713/UP). FILE COVERS 1958 TO DATE. 

On June 9, 2002, MEDLINE was reloaded. See HELP RLOAD for details. 

MEDLINE thesauri in the /CN, /CT, and /MN fields incorporate the 
MeSH 2002 vocabulary. Enter HELP THESAURUS for details. 

THIS FILE CONTAINS CAS REGISTRY NUMBERS FOR EASY AND ACCURATE 
SUBSTANCE IDENTIFICATION. 

L23 	 6 SEA FILE=MEDLINE ABB=ON PLU=ON IC351 

=> dup rem 112 123 119 121 123 
FILE 'CAPLUS' ENTERED AT 15:04:37 ON 16 JUL 2002 
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2002 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'MEDLINE' ENTERED AT 15:04:37 ON 16 JUL 2002 

FILE 'WPIDS' ENTERED AT 15:04:37 ON 16 JUL 2002 
COPYRIGHT (C) 2002 THOMSON DERWENT 

FILE 'BIOSIS' ENTERED AT 15:04:37 ON 16 JUL 2002 
COPYRIGHT (C) 2002 BIOLOGICAL ABSTRACTS INC.(R) 
PROCESSING COMPLETED FOR L12 
PROCESSING COMPLETED FOR L23 
PROCESSING COMPLETED FOR L19 
PROCESSING COMPLETED FOR L21 
L25 	 58 DUP REM L12 L23 L19 L21 L23 (10 DUPLICATES REMOVED) 

ANSWERS '1-37' FROM FILE CAPLUS -Araliper% /-3-74021104(-  
ANSWERS '38-43' FROM FILE MEDLINE 	ilidh(11 rezt".11  
ANSWER '44' FROM FILE WPIDS 
ANSWERS '45-58' FROM FILE BIOSIS 

=> d ibib ab 125 38-58 

L25 ANSWER 38 OF 58 	MEDLINE 	 DUPLICATE 6 
ACCESSION NUMBER: 	2001335647 	MEDLINE 
DOCUMENT NUMBER: 	21296319 	PubMed ID: 11402584 
TITLE: 	 Oral drug therapy for erectile dysfunction. 
AUTHOR: 	 Padma-Nathan H; Giuliano F 
CORPORATE SOURCE: 	Department of Urology, Keck School of Medicine, University 

of Southern California Beverly Hills, California, USA. 
SOURCE: 	 UROLOGIC CLINICS OF NORTH AMERICA, (2001 May) 28 (2) 

321-34. Ref: 39 
Journal code: 0423221. ISSN: 0094-0143. 

PUB. COUNTRY: 	United States 
Journal; Article; (JOURNAL ARTICLE) 
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General Review; (REVIEW) 
(REVIEW, TUTORIAL) 

LANGUAGE: 	 English 
FILE SEGMENT: 	Abridged Index Medicus Journals; Priority Journals 
ENTRY MONTH: 	200106 
ENTRY DATE: 	 Entered STN: 20010702 

Last Updated on STN: 20010702 
Entered Medline: 20010628 

AB 	Oral drugs are a well-established, first-line therapy for erectile 
dysfunction. As a result of the success of sildenafil, a plethora of new 
drugs for erectile dysfunction are on the horizon. Apomorphine and 
IC351 are in late phase III development. Vardenafil (Bayer, New 
Haven, CT), a PDE5 inhibitor, and the combination of yohimbine and 
L-arginine (NitroMed, Boston, MA) are in early phase III development. 
Early clinical and preclinical studies are investigating new 
phosphodiesterase inhibitors, cyclic AMP activators, alpha-adrenergic 
antagonists, dopamine agonists, melanocyte-stimulating hormone, potassium 
channel modulators, endothelin antagonists, and new nitric oxide donors. 
The future is bright for this infant field of sexual pharmacotherapy. 

L25 ANSWER 39 OF 58 	MEDLINE 
ACCESSION NUMBER: 	2002117405 	MEDLINE 
DOCUMENT NUMBER: 	21838816 	PubMed ID: 11850737 
TITLE: 	 IC351 (tadalafil, Cialis): update on clinical 

experience. 
AUTHOR: 	 Porst H 
CORPORATE SOURCE: 	Urological practice, Hamburg, Germany.. Porst20354@aol.com  
SOURCE: 	 INTERNATIONAL JOURNAL OF IMPOTENCE RESEARCH, (2002 Feb) 14 

Suppl 1 857-64. Ref: 12 
Journal code: 9007383. ISSN: 0955-9930. 

PUB. COUNTRY: 	England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW LITERATURE) 

LANGUAGE: 	 English 
FILE SEGMENT: 	Priority Journals 
ENTRY MONTH: 	200206 
ENTRY DATE: 	 Entered STN: 20020220 

Last Updated on STN: 20020613 
Entered Medline: 20020612 

AB 	IC351 (tadalafil, trade name Cialis) is a new representative 
compound of the second generation of selective phosphodiesterase 5 (PDE-5) 
inhibitors. The selectivity ratio vs PDE-5 is more than 10 000 for PDE-1 
through PDE-4 and PDE-7 through PDE-10 and 780 for PDE-6. In the European 
daily-dosing trial, the efficacy rates were up to 93% for successful 
intercourses with completion in the 50-mg dose in patients with mild to 
moderate erectile dysfunction (ED). In two different dose-ranging studies 
with 2-25 mg taken as needed, efficacy rates of up to 88% improvement in 
erections and up to 73% successful intercourses with completion were 
achieved. In a placebo-controlled, fixed-dose (10- and 20-mg) trial in 
diabetic patients, improved erections of 56% and 64% were reported 
compared with 25% after placebo. Drug-related adverse effects, with 
headache in up to 23% of patients (placebo, up to 17%), dyspepsia in up to 
11% (placebo, up to 7%), back pain in up to 4.7% (placebo, 0%), and 
myalgia in up to 4.1% (placebo, up to 2.4%), were mostly mild to moderate. 
Neither drug-related Serious cardiovascular adverse events nor color 
vision disturbances were encountered. The long half-life (>17 h), with a 
comfortably long window of opportunity, releases couples from the need to 
plan sexual activities and therefore provides the highest amount of 
spontaneity for sexual activities. 
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58 	MEDLINE 
2002073964 	MEDLINE 
21656223 	PubMed ID: 11799971 
Towards optimal ED management: educational forum - II. 
Brock G 
Division of Urology, Department of Surgery, University of 
Western Ontario, London, Ontario. 
Can J Urol, (2001 Dec) 8 (6) 1419-20. 
Journal code: 9515842. ISSN: 1195-9479. 
Canada 
Conference; Conference Article; (CONGRESSES) 
English 
Priority Journals 
200202 
Entered STN: 20020125 
Last Updated on STN: 20020206 
Entered Medline: 20020205 
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L25 ANSWER 41 OF 58 	MEDLINE 
ACCESSION NUMBER: 	2001342867 	MEDLINE 
DOCUMENT NUMBER: 	21298873 	PubMed ID: 11406522 
TITLE: 
	 Importance of NF-kappaB in rheumatoid synovial tissues: in 

situ NF-kappaB expression and in vitro study using cultured 
synovial cells. 

AUTHOR: 
	 Yamasaki S; Kawakami A; Nakashima T; Nakamura H; Kamachi M; 

Honda S; Hirai Y; Hida A; Ida H; Migita K; Kawabe Y; Koji 
T; Furuichi I; Aoyagi T; Eguchi K 

CORPORATE SOURCE: 
	The First Department of Internal Medicine, Nagasaki 

University School of Medicine, 1-7-1 Sakamoto, Nagasaki, 
Japan. 

SOURCE: 
	 ANNALS OF THE RHEUMATIC DISEASES, (2001 Jul) 60 (7) 678-84. 

Journal code: 0372355. ISSN: 0003-4967. 
PUB. COUNTRY: 
	England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: 
	

English 
FILE SEGMENT: 
	Priority Journals 

ENTRY MONTH: 
	200107 

ENTRY DATE: 
	 Entered STN: 20010716 

Last Updated on STN: 20010716 
Entered Medline: 20010712 

AB 	OBJECTIVES: To examine whether inhibition of NF-kappaB induces apoptosis 
of human synovial cells stimulated by tumour necrosis factor alpha 
(TNFalpha), interleukin lbeta (ILlbeta), and anti-Fas monoclonal antibody 
(mAb). METHODS: The expression of proliferating cell nuclear antigen 
(PCNA), NF-kappaB, and the presence of apoptotic synovial cells were 
determined in synovial tissues. Apoptosis of cultured synovial cells was 
induced by inhibition of NF-kappaB nuclear translocation by 
Z-Leu-Leu-Leu-aldehyde (LLL-CHO). The activation of caspase-3 and 
expression of XIAP and cIAP2 in synovial cells in LLL-CHO induced 
apoptosis was also examined. RESULTS: Abundant PCNA+ synovial cells were 
found in rheumatoid arthritis (RA) synovial tissue, though a few apoptotic 
synovial cells were also detected in the RA synovial tissues. Nuclear 
NF-kappaB was expressed in RA synovial cells. Electrophoretic mobility 
shift assay showed that treatment of cells with TNFalpha or ILlbeta 
significantly stimulated nuclear NF-kappaB activity. A small number of 
apoptotic synovial cells expressing intracellular active caspase-3 were 
found after treatment of cells with LLL-CHO. Although treatment of RA 
synovial cells with TNFalpha or ILlbeta alone did not induce apoptosis, 
apoptosis induced by LLL-CHO and caspase-3 activation were clearly 
enhanced in TNFalpha or ILlbeta stimulated synovial cells compared with 
unstimulated synovial cells. Furthermore, induction of apoptosis of 
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synovial cells with caspase-3 activation by anti-Fas mAb was clearly 
increased by LLL-CHO. The expression of cIAP2 and XIAP in synovial cells 
may not directly influence the sensitivity of synovial cells to apoptosis 
induced by LLL-CHO. CONCLUSION: The results suggest that NF-kappaB 
inhibition may be a potentially important therapeutic approach for RA by 
correcting the imbalance between apoptosis and proliferation of synovial 
cells in RA synovial tissue. 

L25 ANSWER 42 OF 58 	MEDLINE 
ACCESSION NUMBER: 	2001382350 	MEDLINE 
DOCUMENT NUMBER: 	21213761 	PubMed ID: 11313831 
TITLE: 	 On-demand IC351 (Cialis) enhances erectile 

function in patients with erectile dysfunction. 
AUTHOR: 	 Padma-Nathan H; McMurray J G; Pullman W E; Whitaker J S; 

Saoud J B; Ferguson K M; Rosen R C 
CORPORATE SOURCE: 	Keck School of Medicine, University of Southern California, 

Los Angeles, California 90212, USA. (IC351 On-Demand Dosing 
Study Group). 

SOURCE: 	 INTERNATIONAL JOURNAL OF IMPOTENCE RESEARCH, (2001 Feb) 13 
(1) 2-9. 
Journal code: 9007383. ISSN: 0955-9930. 

PUB. COUNTRY: 	England: United Kingdom 
(CLINICAL TRIAL) 
Journal; Article; (JOURNAL ARTICLE) 
(MULTICENTER STUDY) 
(RANDOMIZED CONTROLLED TRIAL) 

LANGUAGE: 	 English 
FILE SEGMENT: 	Priority Journals 
ENTRY MONTH: 	200107 
ENTRY DATE: 	 Entered STN: 20010709 

Last Updated on STN: 20010709 
Entered Medline: 20010705 

AB 	IC351 (Cialis) is a selective inhibitor of PDE5. The efficacy 
and safety of on-demand dosing of IC351 in men with erectile 
dysfunction was assessed in a multicenter, double-blind, 
placebo-controlled study. One hundred seventy-nine men (mean age: 56 y)  
were randomized to receive placebo or IC351 at doses of 2, 5, 10 
or 25 mg, taken on demand over a 3-week period. The primary endpoints were 
change from baseline in responses to Questions 3 (Q3) and 4 (Q4) of the 
International Index of Erectile Function (IIEF). IC351 
significantly improved IIEF Q3 scores at all doses vs placebo (P < or 
=0.003). IC351 also significantly improved IIEF Q4 scores in all 
but the 2 mg group (P < or =0.0003). No significant changes in laboratory 
values, ECGs, or blood pressure were observed. The most common adverse 
events were headache and dyspepsia. The conclusion of this study was that 
on-demand IC351 at doses up to 25 mg was well tolerated and 
significantly improved erectile function. 

L25 ANSWER 43 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 
CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 

58 	MEDLINE 
2002005986 	MEDLINE 
21064306 	PubMed ID: 11122955 
Recent developments in male sexual dysfunction. 
Shabsigh R 
Department of Urology, Columbia-Presbyterian Medical 
Center, 161 Fort Washington Avenue, New York, NY 10032, 
USA.. rs66@columbia.edu  
Curr Psychiatry Rep, (2000 Jun) 2 (3) 196-200. Ref: 8 
Journal code: 100888960. ISSN: 1523-3812. 
United States 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
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(REVIEW, TUTORIAL) 
LANGUAGE: 	 English 
FILE SEGMENT: 	Priority Journals 
ENTRY MONTH: 	200204 
ENTRY DATE: 	 Entered STN: 20020121 

Last Updated on STN: 20020501 
Entered Medline: 20020430 

AB 	The past few years have witnessed major developments in the management of 
male sexual dysfunction. The introduction of the first efficacious and 
safe oral medication (sildenafil) resulted in the expansion of the patient 
base and, the change in health care delivery, with erectile dysfunction 
(ED) entering the primary care physician's practice. New guidelines for 
the diagnosis and treatment of ED have been developed, including the 
Process of Care in the USA and the 1st International Consultation on ED 
sponsored by the World Health Organization. Well-defined algorithms for 
diagnosis and treatment have been adopted. These recent developments have 
brought up challenging issues, including the cardiovascular safety of 
sexual activity, societal changes, Internet prescriptions, definition of 
the patient, expansion of clinical and laboratory research, rise of 
interest in female sexual dysfunction, and a'significant economic impact. 
The recent developments in male sexual dysfunction continue With the study 
of new oral medications. Some of these new medications, such as sublingual 
apomorphine, have a central mode of action, whereas others, such as the 
phosphodiesterase inhibitor 1C351, have a selective peripheral 
vasodilation-enhancing action. 

L25 ANSWER 44 OF 58 
ACCESSION NUMBER: 
DOC. NO. CPI: 
TITLE: 

DERWENT CLASS: 
INVENTOR(S): 

PATENT ASSIGNEE(S): 
COUNTRY COUNT: 
PATENT INFORMATION: 

WPIDS (C) 2002 THOMSON DERWENT 
2000-572170 [53] 	WPIDS 
C2000-170623 
New nitrosated and nitrosylated prostaglandins, useful 
for treating or preventing e.g. sexual dysfunction in 
males and females, cerebrovascular disorders and 
glaucoma. 
B05 
GARVEY, D S; GASTON, R D; LETTS, G L; SAENZ DE TEJADA, I; 
TAM, S W; WORCEL, M 
(NITR-N) NITROMED INC 
90 

PATENT NO KIND DATE 	WEEK 	LA PG 

WO 2000051978 Al 20000908 (200053)* EN 	82 
RW: AT BE CH CY DE DK EA ES FI FR GB GH GM GR IE IT KE LS LU MC MW NL 

OA PT SD SE SL SZ TZ UG ZW 
W: AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CR CU CZ DE DK DM EE ES 

FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR LS 
LT LU LV MA MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL 
TJ TM TR TT TZ UA UG US UZ VN YU ZA ZW 

AU 2000037136 A 20000921 (200065) 

APPLICATION DETAILS: 

PATENT NO KIND 
	

APPLICATION 	DATE 

WO 2000051978 Al 	 WO 2000-US5286 	20000301 
AU 2000037136 A 	 AU 2000-37136 	20000301 

FILING DETAILS: 

PATENT NO KIND 	 PATENT NO 
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AU 2000037136 A Based on 	WO 200051978 

PRIORITY APPLN. INFO: US 1999-138502P 19990609; US 1999-122273P 
19990301 

AB 	WO 200051978 A UPAB: 20001023 
NOVELTY - Nitrosated and nitrosylated prostaglandins (I) and compositions 
comprising them are new, also compositions comprising a prostaglandin and 
S-nitrosothiol compound. 

DETAILED DESCRIPTION - Nitrosated and nitrosylated prostaglandins of 
formula (I) are new: 

bonds a', b', c', d' = single or double bonds; 
R1 = -001 or Cl; 

R2, R8 = H; or 
Rl+R2 = =CH2 or =0; 
R3, R4 = H, -OD1 or Me; 
R5, R6 = H, -OD1, Me, OMe or -CH=CH2; 

R7 = H or ODI; 
R9 = H or absent when the C to which it is attached is the central 

carbon of an allene; or 
R8+R9+attached chain atoms = a substituted benzene ring provided that 

R1 is 0 which is attached to the C at the position of the benzene ring 
defined by B'; 

A = -CH=, -CH2-, -S- or -0-; 
B' = -CH=, -CH2-, -S- or -C(0)-; 
X = -CH2OR11, -C(0)0R11 or -C(0)N(D1)R12; 
Rll = DI, 1-10C alkyl or a group of formula (i): 
R12 = -S(0)2CH3 or -C(0)CH3; 
Z' = ethyl, butyl, hexyl, benzyl, -CH2-0-CH2-CH3, 

-CH(CH3)-(CH2)3-CH3 or a group of formula (ii) or (iii): 
R13 = H or Cl; 

D1 = H or D; provided that at least 1 Dl is D; 
D = Q or K; 

Q = -NO or NO2; 
K = -Wa-Eb-(C(Re)(Rf))p-Ec-(C(Re)(Rf))x-Wd -(C(Re)(Rf))y-Wi-Ej-Wg- 

(C(Re)(Rf))z-T-Q; 
a, b, c, d, g, i, j = 0-3; 
p, x, y, z = 0-10; 
E = -T-, alkyl, aryl, (C(Re)(Rf))h-, 
W = -C(0)-, -C(S)- or as defined for E; 

h = 1 10; 
q = 1-5; 

Re, Rf = H, alkyl, cycloalkoxy, halo, OH, hydroxyalkyl, alkoxyalkyl, 
aryl-heterocyclic, alkylaryl, cycloalkylalkyl, heterocyclic-alkyl, alkoxy, 
haloalkoxy, NH2, alkylamino, dialkylamino, arylamino, diarylamino, 
alkylarylamino, alkoxyhaloalkyl, haloalkoxy, sulfonic acid, sulfonic 
ester, alkylsulfonic acid, arylsulfonic acid, arylalkoxy, alkylthio, 
arylthio, cycloalkylthio, cycloalkenyl, CN, aminoalkyl, aminoaryl, aryl, 
arylalkyl, alkylaryl, carboxamido, alkylcarboxamido, arylcarboxamido, 
amidyl, carboxyl, carbamoyl, alkylcarboxylic acid, arylcarboxylic acid, 
alkylcarbonyl, arylcarbonyl, ester, carboxylic ester, alkylcarboxylic 
ester, arylcarboxylic ester, haloalkoxy, sulfonamido, alkylsulfonamido, 
arylsulfonamido, sulfonic ester, a urea, phosphoryl, nitro, -T-Q or 
-(C(Re)(Rf))k-T-Q; or 

Re+Rf+attached C atoms = carbonyl, methanthial, heterocyclic, 
cycloalkyl or a bridged cycloalkyl; 
k = 1-3; 

T = a covalent bond, carbonyl, 0, -S(0)o- or -N(Ra)Ri-; 
o = 0-2; 

Ra = a lone pair of electrons, H or alkyl; 
Ri = H, alkyl, aryl, alkylcarboxylic acid, arylcarboxylic acid, 
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alkylcarboxylic ester, arylcarboxylic ester, alkylcarboxamido, 
arylcarboxamido, alkylaryl, alkylsulfinyl, alkylsulfonyl, arylsulfinyl, 
arylsulfonyl, sulfonamide, carboxamido, carboxylic ester, amino alkyl, 
amino aryl, -CH2-C(T-Q)(Re)(Rf) or -(N202)-M+; 

M+ = an organic or inorganic cation; 
provided that when Ri is -CH2-C(T-Q)(Re)(Rf) or -(N202) M+; or Re or 

Rf are T-Q or (C(Re)(Rf))k-T-Q, then T-Q can be H, alkyl, alkoxy, 
alkoxyalkyl, aminoalkyl, OH, heterocyclic or aryl; and provided that when 
X is -C(0)0D1 and D1 is K, then K is not alkyl or cycloalkyl mononitrate; 
benzoic acid substituted benzyloxy mononitrate; ethylene glycol 
mononitrate; polyethylene glycol mononitrate; the regioisomeric esters of 

'glycerol dinitrate and oligomers as disclosed in W09858910. 
INDEPENDENT CLAIMS are included for the following: 
(a) compositions and kits comprising (I) and at least 1 compound that 

donates, transfers or releases nitric oxide, or induces the production of 
endogenous nitric oxide or endothelium-derived relaxing factor, or is a 
substrate for nitric oxide synthase, and/or at least 1 vasoactive agent; 
and 

(b) compositions and kits comprising at least 1 prostaglandin and at 
least 1 S-nitrosothiol compound, useful for treating sexual dysfunction, a 
cerebrovascular disorder, cardiovascular disorder, benign prostatic 
hyperplasia, organ transplants, glaucoma or peptic ulcer, or for inducing 
an abortion.. 

ACTIVITY - Vasotropic; Cerebroprotective; Cardiant; Cytostatic; 
Ophthalmological; Antiulcer; Gynecological; Relaxant. 

MECHANISM OF ACTION - Smooth muscle relaxant; Nitric oxide donor; 
Endothelium-derived relaxing factor agonist. 

USE - For treating or preventing sexual dysfunction in males or 
females, treating a cerebrovascular disorder, cardiovascular disorder, 
benign prostatic hyperplasia, organ transplants, glaucoma or peptic ulcer, 
or for inducing an abortion (all claimed). 

ADVANTAGE - The combination of a prostaglandin and a S-nitrosothiol 
gives synergistic results. 
Dwg.0/4 
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2002:355438 BIOSIS 
PREV200200355438 
Efficacy and safety of tadalafil in men with 
erectile dysfunction with and without hypertension. 
Padma-Nathan, H. (1); Brock, G.; McMahon, C.; Chen, K. K.; 
Anglin, G.; Costigan, T.; Shen, W.; Watkins, V.; Whitaker, 
J. S. 
(1) Keck School of Medicine, University of Southern 
California, Beverly Hills, CA USA 
American Journal of Hypertension, (April, 2002) Vol. 15, 
No. 4 Part 2, pp. 143A-144A. http://www.ajh-us.org. print. 
Meeting Info.: Seventeenth Annual Scientific Meeting of the 
American Society of Hypertension New York, N.Y., USA May 
14-18, 2002 
ISSN: 0895-7061. 
Conference 
English 

L25 ANSWER 46 OF,58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 	2002:355428 BIOSIS 
DOCUMENT NUMBER: 	PREV200200355428 
TITLE: 	 Blood pressure and cardiovascular effects of 

tadalafil, a new PDE5 inhibitor. 
AUTHOR(S): 	 Hutter, A. M. (1); Kloner, R. A.; Watkins, V.; Costigan, 

T.; Bedding, A.; Mitchell, M.; Emmick, J. 
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CORPORATE SOURCE: 

SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

(1) Massachusetts General Hospital, Harvard Medical School, 
Boston, MA USA 
American Journal of Hypertension, (April, 2002) Vol. 15, 
No. 4 Part 2, pp. 140A. http://www.ajh-us.org. print. 
Meeting Info.: Seventeenth Annual Scientific Meeting of the 
American Society of Hypertension New York, N.Y., USA May 
14-18, 2002 
ISSN: 0895-7061. 
Conference 
English 
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2001:449004 BIOSIS 
PREV200100449004 
CialisTM (IC351) as a treatment of erectile 
dysfunction in diabetic men. 
Saenz De Tejada, Inigo (1); Fredlund, Paul (1); Anglin, 
Greg (1); Pullman, Bill (1); Emmick, Jeff (1) 
(1) Madrid Spain 
Diabetes, (June, 2001) Vol. 50, No. Supplement 2, pp. A425. 
print. 
Meeting Info.: 61st Scientific Sessions of the American 
Diabetes Association Philadelphia, Pennsylvania, USA June 
22-26, 2001 
ISSN: 0012-1797. 
Conference 
English 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2001:380171 BIOSIS 
PREV200100380171 
CialisTM (IC351) provides prompt response and 
extended period of responsiveness for the treatment of men 
with erectile dysfunction (ED. 
Padma-Nathan, Harin (1); Rosen, Raymond C.; Shabsigh, 
Ridwan; Saikali, Khalil; Watkins, Vish S.; Pullman, Bill 
(I) Los Angeles, CA USA 
Journal of Urology, (May, 2001) Vol. 165, No. 5 Supplement, 
pp. 224. print. 
Meeting Info.: Annual Meeting of the American Urological 
Association, Inc. Anaheim, California, USA June 02-07, 2001 
ISSN: 0022-5347. 
Conference 
English 
English 

L25 ANSWER 49 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 	2001:381536 BIOSIS 
DOCUMENT NUMBER: 	PREV200100381536 
TITLE: 	 Cellular localisation of phosphodiesterase type 11 (PDE1I) 

in human corpus cavernosum and the contribution of PDE11 
inhibition on nerve-stimulated relaxation. 

AUTHOR(S): 
	 Baxendale, Rhona W. (1); Wayman, Christopher P. (1); 

Turner, Leigh (1); Phillips, Stephen C. (1) 
CORPORATE SOURCE: 
	(1) Sandwich UK 

SOURCE: 
	 Journal of Urology, (May, 2001) Vol. 165, No. 5 Supplement, 

pp. 223-224. print. 
Meeting Info.: Annual Meeting of the American Urological 
Association, Inc. Anaheim, California, USA June 02-07, 2001 
ISSN: 0022-5347. 
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DOCUMENT TYPE: 	Conference 
LANGUAGE: 	 English 
SUMMARY LANGUAGE: 	English 

L25 ANSWER 50 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 	2001:262700 BIOSIS 
DOCUMENT NUMBER: 	PREV200100262700 
TITLE: 	 CialisTM (1C351): Effective and well-tolerated 

treatment for ED. 
AUTHOR(S): 	 Brock, G. (1); Iglesias, J.; Toulouse, K.; Ferguson, K.; 

Pullman, W.; Anglin, G. 
CORPORATE SOURCE: 	(1) Univ W Ontario, London, ON Canada 
SOURCE: 	 Journal of Andrology, (May June, 2001) No. Supplement, pp. 

185. print. 
Meeting Info.: VIIth International Congress of Andrology 
Montreal, Canada June 15-19, 2001 
ISSN: 0196-3635. 

DOCUMENT TYPE: 	Conference 
LANGUAGE: 	 English 
SUMMARY LANGUAGE: 	English 

L25 ANSWER 51 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
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DOCUMENT NUMBER: 	PREV200100389604 
TITLE: 	 Efficacy and safety of IC351 treatment for ED. 
AUTHOR(S): 	 Brock, G. (1); Iglesias, J.; Toulouse, K.; Ferguson, K.; 

Pullman, W.; Anglin, G. 
CORPORATE SOURCE: 	(1) Univ. of W. Ontario, London, ON Canada 
SOURCE: 	 European Urology, (March, 2001) Vol. 39, No. Suppl. 5, pp. 

106. print. 
Meeting Info.: XVIth Congress of the European Association 
of Urology Geneva, Switzerland April 07-10, 2001 
ISSN: 0302-2838. 

DOCUMENT TYPE: 	Conference 
LANGUAGE: 	 English 
SUMMARY LANGUAGE: 	English 

L25 ANSWER 52 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 	2001:391998 BIOSIS 
DOCUMENT NUMBER: 	PREV200100391998 
TITLE: 	 1C351 enhances NO-mediated relaxation of human 

arterial and trabecular penile smooth muscle. 
AUTHOR(S): 	 Angulo, J. (1); Gadau, M.; Fernandez, A.; Gabancho, S.; 

Cuevas, P.; Martins, T.; Florio, V.; Ferguson, K.; Saenz De 
Tejada, I. 

CORPORATE SOURCE: 	(1) Hospital Ramon y Cajal, Madrid Spain 
SOURCE: 	 European Urology, (March, 2001) Vol. 39, No. Suppl. 5, pp. 

106. print. 
Meeting Info.: XVIth Congress of the European Association 
of Urology Geneva, Switzerland April 07-10, 2001 
ISSN: 0302-2838. 

DOCUMENT TYPE: 	Conference 
LANGUAGE: 	 English 
SUMMARY LANGUAGE: 	English 

L25 ANSWER 53 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 	2001:375151 BIOSIS 
DOCUMENT NUMBER: 	PREV200100375151 
TITLE: 	 The effect of on-demand 1C351 treatment of 

erectile dysfunction in men with diabetes. 
AUTHOR(S): 	 Saenz De Tejada, Inigo (1); Emmick, J.; Anglin, G.; 
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Fredlund, P.; Pullman, W. 
CORPORATE SOURCE: 	(1) Hospital Ramon y Cajal, Madrid Spain 
SOURCE: 	 European Urology, (March, 2001) Vol. 39, No. Suppl. 5, pp. 

16. print. 
Meeting Info.: XVIth Congress of the European Association 
of Urology Geneva, Switzerland April 07-10, 2001 
ISSN: 0302-2838. 

DOCUMENT TYPE: 	Conference 
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L25 ANSWER 54 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 	2000:211709 BIOSIS 
DOCUMENT NUMBER: 	PREV200000211709 
TITLE: 	 Daily and on-demand IC351 treatment of erectile 

dysfunction. 
AUTHOR(S): 	 Giuliano, Francois (1); Porst, Hartmut; Padma-Nathan, 

Harin; Saoud, Jay; Ferguson, Kenneth; Whitaker, Steven; 
Pullman, William; Rosen, Raymond 

CORPORATE SOURCE: 	(1) Bicetre France 
SOURCE: 	 Journal of Urology, (April, 2000) Vol. 163, No. 4 Suppl., 

pp. 201. 
Meeting Info.: 95th Annual Meeting of the American 
Urological Association, Inc. Atlanta, Georgia, USA April 
29, 2000-May 04, 1999 
ISSN: 0022-5347. 

DOCUMENT TYPE: 	Conference 
LANGUAGE: 	 English 
SUMMARY LANGUAGE: 	English 

L25 ANSWER 55 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 	2000:356087 BIOSIS 
DOCUMENT NUMBER: 	PREV200000356087 
TITLE: 	 On-demand treatment of erectile dysfunction with 

IC351. 
AUTHOR(S): 	 Padma-Nathan, Harin (1); McMurray, James; Saoud, Jay; 

Ferguson, Kenneth; Pullman, William; Whitaker, Steven; 
Rosen, Raymond 

CORPORATE SOURCE: 	(1) Male Clinic, University of Southern California, Santa 
Monica, CA USA 

SOURCE: 	 European Urology, (March, 2000) Vol. 37, No. Suppl. 2, pp. 
80. print. 
Meeting Info.: XVth Congress of the European Association of 
Urology Brussels, Belgium April 12-15, 2000 
ISSN: 0302-2838. 

DOCUMENT TYPE: 	Conference 
LANGUAGE: 	 English 
SUMMARY LANGUAGE: 	English 

L25 ANSWER 56 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 	2000:356088 BIOSIS 
DOCUMENT NUMBER: 	PREV200000356088 
TITLE: 	 Daily IC351 treatment of erectile dysfunction. 
AUTHOR(S): 	 Giuliano, Francois (1); Meuleman, Eric; Saoud, Jay; 

Ferguson, Kenneth; Whitaker, Steven; Porst, Hartmut 
CORPORATE SOURCE: 	(1) Department of Urology, University Hospital of Bicetre, 

Le Kremlin France 
SOURCE: 	 European Urology, (March, 2000) Vol. 37, No. Suppl. 2, pp. 

80. print. 
Meeting Info.: XVth Congress of the European Association of 
Urology Brussels, Belgium April 12-15, 2000 
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L21 	 16 SEA FILE=BIOSIS ABB=ON PLU=ON CIALIS OR IC351 OR (IC OR 
ICOS) (W) (351) OR TADALAFIL OR TARDANAFIL OR GF196960 OR GF 
(W) (196960 OR 196 960) 

=> file medline; d que 123 
FILE 'MEDLINE' ENTERED AT 15:02:56 ON 16 JUL 2002 

FILE LAST UPDATED: 13 JUL 2002 (20020713/UP). FILE COVERS 1958 TO DATE. 

On June 9, 2002, MEDLINE was reloaded. See HELP RLOAD for details. 

MEDLINE thesauri in the /CN, /CT, and /MN fields incorporate the 
MeSH 2002 vocabulary. Enter HELP THESAURUS for details. 

THIS FILE CONTAINS CAS REGISTRY NUMBERS FOR EASY AND ACCURATE 
SUBSTANCE IDENTIFICATION. 

L23 	 6 SEA FILE=MEDLINE ABB=ON PLU=ON IC351 

=> dup rem 123 119 121 123 
FILE 'MEDLINE' ENTERED AT 15:03:25 ON 16 JUL 2002 

FILE 'WPIDS' ENTERED AT 15:03:25 ON 16 JUL 2002 
COPYRIGHT (C) 2002 THOMSON DERWENT 

FILE 'BIOSIS' ENTERED AT 15:03:25 ON 16 JUL 2002 
COPYRIGHT (C) 2002 BIOLOGICAL ABSTRACTS INC.(R) 
PROCESSING COMPLETED FOR L23 
PROCESSING COMPLETED FOR 119 
PROCESSING COMPLETED FOR L21 
L24 	 30 DUP REM L23 L19 121 L23 (1 DUPLICATE REMOVED) 

ANSWERS '1-6' FROM FILE MEDLINE 
ANSWERS '7-15' FROM FILE WPIDS 
ANSWERS '16-30' FROM FILE BIOSIS 

=> dup rem 112 123 119 121 123 
FILE 'CAPLUS' ENTERED AT 15:04:37 ON 16 JUL 2002 
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2002 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'MEDLINE' ENTERED AT 15:04:37 ON 16 JUL 2002 

FILE 'WPIDS' ENTERED AT 15:04:37 ON 16 JUL 2002 
COPYRIGHT (C) 2002 THOMSON DERWENT 

FILE 'BIOSIS' ENTERED AT 15:04:37 ON 16 JUL 2002 
COPYRIGHT (C) 2002 BIOLOGICAL ABSTRACTS INC.(R) 
PROCESSING COMPLETED FOR L12 
PROCESSING COMPLETED FOR L23 
PROCESSING COMPLETED FOR L19 
PROCESSING COMPLETED FOR L21 
L25 	 58 DUP REM L12 L23 L19 121 L23 (10 DUPLICATES REMOVED) 

ANSWERS '1-37' FROM FILE CAPLUS 
ANSWERS '38-43' FROM FILE MEDLINE 
ANSWER '44' FROM FILE WPIDS 
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ANSWERS '45-58' FROM FILE BIOSIS 

-> d ibib ab 125 38-58 

L25 ANSWER 38 OF 58 	MEDLINE 	 DUPLICATE 6 
ACCESSION NUMBER: 	2001335647 	MEDLINE 
DOCUMENT NUMBER: 	21296319 	PubMed ID: 11402584 
TITLE: 	 Oral drug therapy for erectile dysfunction. 
AUTHOR: 	 Padma-Nathan H; Giuliano F 
CORPORATE SOURCE: 	Department of Urology, Keck School of Medicine, University 

of Southern California Beverly Hills, California, USA. 
SOURCE: 	 UROLOGIC CLINICS OF NORTH AMERICA, (2001 May) 28 (2) 

321-34. Ref: 39 
Journal code: 0423221. ISSN: 0094-0143. 

PUB. COUNTRY: 	United States 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 

LANGUAGE: 	 English 
FILE SEGMENT: 	Abridged Index Medicus Journals; Priority Journals 
ENTRY MONTH: 	200106 
ENTRY DATE: 	 Entered STN: 20010702 

Last Updated on STN: 20010702 
Entered Medline: 20010628 

AB 	Oral drugs are a well-established, first-line therapy for erectile 
dysfunction. As a result of the success of sildenafil, a plethora of new 
drugs for erectile dysfunction are on the horizon. Apomorphine and 
IC351 are in late phase III development. Vardenafil (Bayer, New 
Haven, CT), a PDE5 inhibitor, and the combination of yohimbine and 
L-arginine (NitroMed, Boston, MA) are in early phase III development. 
Early clinical and preclinical studies are investigating new 
phosphodiesterase inhibitors, cyclic AMP activators, alpha-adrenergic 
antagonists, dopamine agonists, melanocyte-stimulating hormone, potassium 
channel modulators, endothelin antagonists, and new nitric oxide donors. 
The future is bright for this infant field of sexual pharmacotherapy. 

L25 ANSWER 39 OF 58 	MEDLINE 
ACCESSION NUMBER: 	2002117405 	MEDLINE 
DOCUMENT NUMBER: 	21838816 	PubMed ID: 11850737 
TITLE: 	 1C351 (tadalafil, Cialis): update on clinical 

experience. 
AUTHOR: 	 Porst H 
CORPORATE SOURCE: 	Urological practice, Hamburg, Germany.. Porst20354@aol.com  
SOURCE: 	 INTERNATIONAL JOURNAL OF IMPOTENCE RESEARCH, (2002 Feb) 14 

Suppl 1 S57-64. Ref: 12 
Journal code: 9007383. ISSN: 0955-9930. 

PUB. COUNTRY: 	England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW LITERATURE) 

LANGUAGE: 	 English 
FILE SEGMENT: 	Priority Journals 
ENTRY MONTH: 	200206 
ENTRY DATE: 	 Entered STN: 20020220 

Last Updated on STN: 20020613 
Entered Medline: 20020612 

AB 	IC351 (tadalafil, trade name Cialis) is a new representative 
compound of the second generation of selective phosphodiesterase 5 (PDE-5) 
inhibitors. The selectivity ratio vs PDE-5 is more than 10 000 for PDE-1 
through PDE-4 and PDE-7 through PDE-10 and 780 for PDE-6. In the European 
daily-dosing trial, the efficacy rates were up to 93% for successful 
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intercourses with completion in the 50-mg dose in patients with mild to 
moderate erectile dysfunction (ED). In two different dose-ranging studies 
with 2-25 mg taken as needed, efficacy rates of up to 88% improvement in 
erections and up to 73% successful intercourses with completion were 
achieved. In a placebo-controlled, fixed-dose (10- and 20-mg) trial in 
diabetic patients, improved erections of 56% and 64% were reported 
compared with 25% after placebo. Drug-related adverse effects, with 
headache in up to 23% of patients (placebo, up to 17%), dyspepsia in up to 
11% (placebo, up to 7%), back pain in up to 4.7% (placebo, 0%), and 
myalgia in up to 4.1% (placebo, up to 2.4%), were mostly mild to moderate. 
Neither drug-related serious cardiovascular adverse events nor color 
vision disturbances were encountered. The long half-life (>17 h), with a 
comfortably long window of opportunity, releases couples from the need to 
plan sexual activities and therefore provides the highest amount of 
spontaneity for sexual activities. 

58 	MEDLINE 
2002073964 	MEDLINE 
21658223 	PubMed ID: 11799971 
Towards optimal ED management: educational forum - II. 
Brock G 
Division of Urology, Department of Surgery, University of 
Western Ontario, London, Ontario. 
Can J Urol, (2001 Dec) 8 (6) 1419-20. 
Journal code: 9515842. ISSN: 1195-9479. 
Canada 
Conference; Conference Article; (CONGRESSES) 
English 
Priority Journals 
200202 
Entered STN: 20020125 
Last Updated on STN: 20020206 
Entered Medline: 20020205 

L25 ANSWER 40 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 
CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 

L25 ANSWER 41 OF 58 	MEDLINE 
ACCESSION NUMBER: 	2001342867 	MEDLINE 
DOCUMENT NUMBER: 	21298873 	PubMed ID: 11406522 
TITLE: 	 Importance of NF-kappaB in rheumatoid synovial tissues: in 

situ NF-kappaB expression and in vitro study using cultured 
synovial cells. 

AUTHOR: 	 Yamasaki S; Kawakami A; Nakashima T; Nakamura H; Kamachi M; 
Honda S; Hirai Y; Hida A; Ida H; Migita K; Kawabe Y; Koji 
T; Furuichi I; Aoyagi T; Eguchi K 

CORPORATE SOURCE: 	The First Department of Internal Medicine, Nagasaki 
University School of Medicine, 1-7-1 Sakamoto, Nagasaki, 
Japan. 

SOURCE: 	 ANNALS OF THE RHEUMATIC DISEASES, (2001 Jul) 60 (7) 678-84. 
Journal code: 0372355. ISSN: 0003-4967. 

PUB. COUNTRY: 
	England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: 
	 English 

FILE SEGMENT: 
	Priority Journals 

ENTRY MONTH: 
	

200107 
ENTRY DATE: 
	 Entered STN: 20010716 

Last Updated on STN: 20010716 
Entered Medline: 20010712 

AB 	OBJECTIVES: To examine whether inhibition of NF-kappaB induces apoptosis 
of human synovial cells stimulated by tumour necrosis factor alpha 
(TNFalpha), interleukin lbeta (ILlbeta), and anti-Fas monoclonal antibody 
(mAb). METHODS: The expression of proliferating cell nuclear antigen 
(PCNA), NF-kappaB, and the presence of apoptotic synovial cells were 
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determined in synovial tissues. Apoptosis of cultured synovial cells was 
induced by inhibition of NF-kappaB nuclear translocation by 
Z-Leu-Leu-Leu-aldehyde (LLL-CHO). The activation of caspase-3 and 
expression of XIAP and cIAP2 in synovial cells in LLL-CHO induced 
apoptosis was also examined. RESULTS: Abundant PCNA+ synovial cells were 
found in rheumatoid arthritis (RA) synovial tissue, though a few apoptotic 
synovial cells were also detected in the RA synovial tissues. Nuclear 
NF-kappaB was expressed in RA synovial cells. Electrophoretic mobility 
shift assay showed that treatment of cells with TNFalpha or ILlbeta 
significantly stimulated nuclear NF-kappaB activity. A small number of 
apoptotic synovial cells expressing intracellular active caspase-3 were 
found after treatment of cells with LLL-CHO. Although treatment of RA 
synovial cells with TNFalpha or ILlbeta alone did not induce apoptosis, 
apoptosis induced by LLL-CHO and caspase-3 activation were clearly 
enhanced in TNFalpha or ILlbeta stimulated synovial cells compared with 
unstimulated synovial cells. Furthermore, induction of apoptosis of 
synovial cells with caspase-3 activation by anti-Fas mAb was clearly 
increased by LLL-CHO. The expression of cIAP2 and XIAP in synovial cells 
may not directly influence the sensitivity of synovial cells to apoptosis 
induced by LLL-CHO. CONCLUSION: The results suggest that NF-kappaB 
inhibition may be a potentially important therapeutic approach for RA by 
correcting the imbalance between apoptosis and proliferation of synovial 
cells in RA synovial tissue. 

L25 ANSWER 42 OF 58 	MEDLINE 
ACCESSION NUMBER: 	2001382350 	MEDLINE 
DOCUMENT NUMBER: 	21213761 	PubMed ID: 11313831 
TITLE: 	 On-demand IC351 (Cialis) enhances erectile 

function in patients with erectile dysfunction. 
AUTHOR: 	 Padma-Nathan H; McMurray J G; Pullman W E; Whitaker J S; 

Saoud J B; Ferguson K M; Rosen R C 
CORPORATE SOURCE: 	Keck School of Medicine, University of Southern California, 

Los Angeles, California 90212, USA. (IC351 On-Demand Dosing 
Study Group). 

SOURCE: 	 INTERNATIONAL JOURNAL OF IMPOTENCE RESEARCH, (2001 Feb) 13 
(1) 2-9. 
Journal code: 9007383. ISSN: 0955-9930. 

PUB. COUNTRY: 	England: United Kingdom 
(CLINICAL TRIAL) 
Journal; Article; (JOURNAL ARTICLE) 
(MULTICENTER STUDY) 
(RANDOMIZED CONTROLLED TRIAL) 

LANGUAGE: 	 English 
FILE SEGMENT: 	Priority Journals 
ENTRY MONTH: 	200107 
ENTRY DATE: 	 Entered STN: 20010709 

Last Updated on STN: 20010709 
Entered Medline: 20010705 

AB 	IC351 (Cialis) is a selective inhibitor of PDE5. The efficacy 
and safety of on-demand dosing of IC351 in men with erectile 
dysfunction was assessed in a multicenter, double-blind, 
placebo-controlled study. One hundred seventy-nine men (mean age: 56 y) 
were randomized to receive placebo or 1C351 at doses of 2, 5, 10 
or 25 mg, taken on demand over a 3-week period. The primary endpoints were 
change from baseline in responses to Questions 3 (Q3) and 4 (Q4) of the 
International Index of Erectile Function (IIEF). IC351 
significantly improved IIEF Q3 scores at all doses vs placebo (P < or 
=0.003). IC351 also significantly improved IIEF Q4 scores in all 
but the 2 mg group (P < or =0.0003). No significant changes in laboratory 
values, ECGs, or blood pressure were observed. The most common adverse 
events were headache and dyspepsia. The conclusion of this study was that 
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on-demand 1C351 at doses up to 25 mg was well tolerated and 
significantly improved erectile function. 

L25 ANSWER 43 OF 58 	MEDLINE 
ACCESSION NUMBER: 
	

2002005986 	MEDLINE 
DOCUMENT NUMBER: 
	

21064306 	PubMed ID: 11122955 
TITLE: 
	 Recent developments in male sexual dysfunction. 

AUTHOR: 
	

Shabsigh R 
CORPORATE SOURCE: 
	Department of Urology, Columbia-Presbyterian Medical 

Center, 161 Fort Washington Avenue, New York, NY 10032, 
USA.. rs66@columbia.edu  

SOURCE: 
	 Curr Psychiatry Rep, (2000 Jun) 2 (3) 196-200. Ref: 

Journal code: 100888960: ISSN: 1523-3812. 
PUB. COUNTRY: 
	

United States 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 

LANGUAGE: 
	

English 
FILE SEGMENT: 
	

Priority Journals 
ENTRY MONTH: 
	200204 

ENTRY DATE: 
	 Entered STN: 20020121 

Last Updated on STN: 20020501 
Entered Medline: 20020430 

AB 	The past few years have witnessed major developments in the management of 
male sexual dysfunction. The introduction of the first efficacious and 
safe oral medication (sildenafil) resulted in the expansion of the patient 
base and, the change in health care delivery, with erectile dysfunction 
(ED) entering the primary care physician's practice. New guidelines for 
the diagnosis and treatment of ED have been developed, including the 
Process of Care in the USA and the 1st International Consultation on ED 
sponsored by the World Health Organization. Well-defined algorithms for 
diagnosis and treatment have been adopted. These recent developments have 
brought up challenging issues, including the cardiovascular safety of 
sexual activity, societal changes, internet prescriptions, definition of 
the patient, expansion of clinical and laboratory research, rise of 
interest in female sexual dysfunction, and a significant economic impact. 
The recent developments in male sexual dysfunction continue with the study 
of new oral medications. Some of these new medications, such as sublingual 
apomorphine, have a central mode of action, whereas others, such as the 
phosphodiesterase inhibitor 1C351, have a selective peripheral 
vasodilation-enhancing action. 

L25 ANSWER 44 OF 58 
ACCESSION NUMBER: 
DOC. NO. CPI: 
TITLE: 

DERWENT CLASS: 
INVENTOR(S): 

PATENT ASSIGNEE(S): 
COUNTRY COUNT: 
PATENT INFORMATION: 

WPIDS (C) 2002 THOMSON DERWENT 
2000-572170 [53] 	WPIDS 
C2000-170623 
New nitrosated and nitrosylated prostaglandins, useful 
for treating or preventing e.g. sexual dysfunction in 
males and females, cerebrovascular disorders and 
glaucoma. 
B05 
GARVEY, D S; GASTON, R D; LETTS, G L; SAENZ DE TEJADA, I; 
TAM, S W; WORCEL, M 
(NITR-N) NITROMED INC 
90 

PATENT NO KIND DATE 
	

WEEK 	LA PG 

WO 2000051978 Al 20000908 (200053)* EN 	82 
RW: AT BE CH CY DE DK EA ES FI FR GB GH GM GR IE IT KE LS LU MC MW NL 

OA PT SD SE SL SZ TZ UG ZW 
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W: AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CR CU CZ DE DK DM EE ES 
FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR LS 
LT LU LV MA MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL 
TJ TM TR TT TZ UA UG US UZ VN YU ZA ZW 

AU 2000037136 A 20000921 (200065) 

APPLICATION DETAILS: 

PATENT NO KIND 
	

APPLICATION 	DATE 

WO 2000051978 Al 	 WO 2000-US5286 	20000301 
AU 2000037136 A 	 AU 2000-37136 	20000301 

FILING DETAILS: 

PATENT NO KIND 	 PATENT NO 

AU 2000037136 A Based on 	WO 200051978 

PRIORITY APPLN. INFO: US 1999-138502P 19990609; US 1999-122273P 
19990301 

AB 	WO 200051978 A UPAB: 20001023 
NOVELTY - Nitrosated and nitrosylated prostaglandins (I) and compositions 
comprising them are new, also compositions comprising a prostaglandin and 
S-nitrosothiol compound. 

DETAILED DESCRIPTION - Nitrosated and nitrosylated prostaglandins of 
formula (I) are new: 

bonds a', b', c', d' = single or double bonds; 
R1 = -OD1 or Cl; 

R2, R8 = H; or 
R1+R2 = =CH2 or =0; 
R3, R4 = H, -OD1 or Me; 
R5, R6 = H, -OD1, Me, OMe or -CH=CH2; 

R7 = H or OD1; 
R9 = H or absent when the C to which it is attached is the central 

carbon of an allene; or 
R8+R9+attached chain atoms = a substituted benzene ring provided that 

R1 is 0 which is attached to the C at the position of the benzene ring 
defined by B'; 

A = -CH=, -CH2-, -S- or -0-; 
B' = -CH=, -CH2-, -S- or -C(0)-; 
X = -CH2OR11, -C(0)0R11 or -C(0)N(D1)R12; 
Rll = D1, 1-10C alkyl or a group of formula (i): 
R12 = -S(0)2CH3 or -C(0)CH3; 
Z' = ethyl, butyl, hexyl, benzyl, -CH2-0-CH2-CH3, 

-CH(CH3)-(CH2)3-CH3 or a group of formula (ii) or (iii): 
R13 = H or Cl; 

D1 = H or D; provided that at least 1 D1 is D; 
D = Q or K; 

Q = -NO or NO2; 
K = -Wa-Eb-(C(Re)(Rf))p-Ec-(C(Re)(Rf))x-Wd -(C(Re)(Rf))y-Wi-Ej-Wg- 

(C(Re)(Rf))z-T-Q; 
a, b, c, d, g, i, j = 0-3; 
p, x, y, z = 0-10; 
E = -T-, alkyl, aryl, (C(Re)(Rf))h-, 
W = -C(0)-, -C(S)- or as defined for E; 

h = 1 10; 
q = 1-5; 

Re, Rf = H, alkyl, cycloalkoxy, halo, OH, hydroxyalkyl, alkoxyalkyl, 
aryl-heterocyclic, alkylaryl, cycloalkylalkyl, heterocyclic-alkyl, alkoxy, 
haloalkoxy, NH2, alkylamino, dialkylamino, arylamino, diarylamino, 
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alkylarylamino, alkoxyhaloalkyl, haloalkoxy, sulfonic acid, sulfonic 
ester, alkylsulfonic acid, arylsulfonic acid, arylalkoxy, alkylthio, 
arylthio, cycloalkylthio, cycloalkenyl, CN, aminoalkyl, aminoaryl, aryl, 
arylalkyl, alkylaryl, carboxamido, alkylcarboxamido, arylcarboxamido, 
amidyl, carboxyl, carbamoyl,' alkylcarboxylic acid, arylcarboxylic acid, 
alkylcarbonyl, arylcarbonyl, ester, carboxylic ester, alkylcarboxylic 
ester, arylcarboxylic ester, haloalkoxy, sulfonamido, alkylsulfonamido, 
arylsulfonamido, sulfonic ester, a urea, phosphoryl, nitro, -T-Q or 
-(C(Re)(Rf))k-T-Q; or 

Re+Rf+attached C atoms = carbonyl, methanthial, heterocyclic, 
cycloalkyl or a bridged cycloalkyl; 
k = 1-3; 

T = a covalent bond, carbonyl, 0, -S(0)o- or -N(Ra)Ri-; 
o = 0-2; 

Ra = a lone pair of electrons, H or alkyl; 
Ri = H, alkyl, aryl, alkylcarboxylic acid, arylcarboxylic acid, 

alkylcarboxylic ester, arylcarboxylic ester, alkylcarboxamido, 
arylcarboxamido, alkylaryl, alkylsulfinyl, alkylsulfonyl, arylsulfinyl, 
arylsulfonyl, sulfonamido, carboxamido, carboxylic ester, amino alkyl, 
amino aryl, -CH2-C(T-Q)(Re)(Rf) or -(N202)-M+; 

M+ = an organic or inorganic cation; 
provided that when Ri is -CH2-C(T-Q)(Re)(Rf) or -(N202) M+; or Re or 

Rf are T-Q or (C(Re)(Rf))k-T-Q, then T-Q can be H, alkyl, alkoxy, 
alkoxyalkyl, aminoalkyl, OH, heterocyclic or aryl; and provided that when 
X is -C(0)0D1 and D1 is K, then K is not alkyl or cycloalkyl mononitrate; 
benzoic acid substituted benzyloxy mononitrate; ethylene glycol 
mononitrate; polyethylene glycol mononitrate; the regioisomeric esters of 
glycerol dinitrate and oligomers as disclosed in W09858910. 

INDEPENDENT CLAIMS are included for the following: 
(a) compositions and kits comprising (I) and at least 1 compound that 

donates, transfers or releases nitric oxide, or induces the production of 
endogenous nitric oxide or endothelium-derived relaxing factor, or is a 
substrate for nitric oxide synthase, and/or at least 1 vasoactive agent; 
and 

(b) compositions and kits comprising at least 1 prostaglandin and at 
least 1 S-nitrosothiol compound, useful for treating sexual dysfunction, a 
cerebrovascular disorder, cardiovascular disorder, benign prostatic 
hyperplasia, organ transplants, glaucoma or peptic ulcer, or for inducing 
an abortion. 

ACTIVITY - Vasotropic; Cerebroprotective; Cardiant; Cytostatic; 
Ophthalmological; Antiulcer; Gynecological; Relaxant. 

MECHANISM OF ACTION - Smooth muscle relaxant; Nitric oxide donor; 
Endothelium-derived relaxing factor agonist. 

USE - For treating or preventing sexual dysfunction in males or 
females, treating a cerebrovascular disorder, cardiovascular disorder, 
benign prostatic hyperplasia, organ transplants, glaucoma or peptic ulcer, 
or for inducing an abortion (all claimed). 

ADVANTAGE - The combination of a prostaglandin and a S-nitrosothiol 
gives synergistic results. 
Dwg.0/4 

L25 ANSWER 45 OF 58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 	2002:355438 BIOSIS 
DOCUMENT NUMBER: 	PREV200200355438 
TITLE: 
	 Efficacy and safety of tadalafil in men with 

erectile dysfunction with and without hypertension. 
AUTHOR(S): 
	 Padma-Nathan, H. (1); Brock, G.; McMahon, C.; Chen, K. K.; 

Anglin, G.; Costigan, T.; Shen, W.; Watkins, V.; Whitaker, 
J. S. 

CORPORATE SOURCE: 
	(1) Keck School of Medicine, University of Southern 

California, Beverly Hills, CA USA 
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SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

L25 ANSWER 46 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR(S): 

CORPORATE SOURCE: 

SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

L25 ANSWER 47 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR(S): 

CORPORATE SOURCE: 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
SUMMARY LANGUAGE: 

L25 ANSWER 48 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR(S): 

CORPORATE SOURCE: 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

American Journal of Hypertension, (April, 2002) Vol. 15, 
No. 4 Part 2, pp. 143A-144A. http://www.ajh-us.org. print. 
Meeting Info.: Seventeenth Annual Scientific Meeting of the 
American Society of Hypertension New York, N.Y., USA May 
14-18, 2002 
ISSN: 0895-7061. 
Conference 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2002:355428 BIOSIS 
PREV200200355428 
Blood pressure and cardiovascular effects of 
tadalafil, a new PDE5 inhibitor. 
Hutter, A. M. (1); Kloner, R. A.; Watkins, V.; Costigan, 
T.; Bedding, A.; Mitchell, M.; Emmick, J. 
(1) Massachusetts General Hospital, Harvard Medical School, 
Boston, MA USA 
American Journal of Hypertension, (April, 2002) Vol. 15, 
No. 4 Part 2, pp. 140A. http://www.ajh-us.org. print. 
Meeting Info.: Seventeenth Annual Scientific Meeting of the 
American Society of Hypertension New York, N.Y., USA May 
14-18, 2002 
ISSN: 0895-7061. 
Conference 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2001:449004 BIOSIS 
PREV200100449004 
CialisTM (IC351) as a treatment of erectile 
dysfunction in diabetic men. 
Saenz De Tejada, Inigo (1); Fredlund, Paul (1); Anglin, 
Greg (1); Pullman, Bill (1); Emmick, Jeff (1) 
(1) Madrid Spain 
Diabetes, (June, 2001) Vol. 50, No. Supplement 2, pp A425. 
print. 
Meeting Info.: 61st Scientific Sessions of the American 
Diabetes Association Philadelphia, Pennsylvania, USA June 
22-26, 2001 
ISSN: 0012-1797. 
Conference 
English 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2001:380171 BIOSIS 
PREV200100380171 
CialisTM (IC351) provides prompt response and 
extended period of responsiveness for the treatment of men 
with erectile dysfunction (ED. 
Padma-Nathan, Harin (1); Rosen, Raymond C.; Shabsigh, 
Ridwan; Saikali, Khalil; Watkins, Vish S.; Pullman, Bill 
(1) Los Angeles, CA USA 
Journal of Urology, (May, 2001) Vol. 165, No. 5 Supplement, 
pp. 224.'print. 
Meeting Info.: Annual Meeting of the American Urological 
Association, Inc. Anaheim, California, USA June 02-07, 2001 
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	 MUROFUSHI M; YOSIDA T H 

CORPORATE SOURCE: 
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AB 	All Trachurus japonicus, Caranx equula, C. sexfasciatus and Alectis 

cialis all had a diploid chromosome number of 48. The karotype 
consisted of all acrocentric chromosomes (no. 1-24) in A. cilialis, but 
the largest chromosome pair no. 1 was subtelocentric in C. equula and C 
sexfasciatus. In T. japonicus the karyotype was 'different from the other 
species by consisting of 15 biarmed chromosome pairs (no. 1-15) and 9 
acrocentric pairs (no. 16-24). The sex chromosomes cannot be identified in 
any of the 4 spp. studied. The relationship between karyotype 
differentiation and species diversity of carangid fishes was discussed. 
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0 

(I) (a) 

(57) Abstract 

A compound of formula (I) and salts and solvates thereof, in which: R° represents hydrogen, halogen or Ct.s alkyl; RI represents 
hydrogen, Ci.6allcyl, C2.6 alkenyl, C2.6 alkynyl, haloCi.oalkyl, C3-scycloalkyl, C3_gcycloalkylCi_3alkyl, arylCJ.3alkyl or heteroary1C1.3alkyl; 
R2  represents an optionally substituted monocyclic aromatic ring selected from benzene, thiophene, furan and pyridine or an optionally 
substituted bicyclic ring (a) attached to the rest of the molecule via one of the benzene ring carbon atoms and wherein the fused ring (A) 
is a 5- or 6-membered ring which may be saturated or partially or fully unsaturated and comprises carbon atoms and optionally one or 
two heteroatoms selected from oxygen, sulphur and nitrogen; and R3  represents hydrogen or CI.3 alkyl, or RI and R3  together represent 
a 3- or 4-membered alkyl or alkenyl chain. A compound of formula (I) is a potent and selective inhibitor of cyclic guanosine 3%5% 
monophosphate specific phosphodiesterase (cGMP specific PDE) having a utility in a variety of therapeutic areas where such inhibition is 
beneficial, including the treatment of cardiovascular disorders. 
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• WO 95/19978 	 PCT/EP95/00183 

TETRACYCLIC DERIVATIVES, PROCESS OF PREPARATION AND USE 

This invention relates to a series of tetracyclic derivatives, to processes for 
their preparation, pharmaceutical compositions containing them, and their use 

	

5 	as therapeutic agents. 	In particular, the invention relates to tetracyclic 
derivatives which are potent and selective inhibitors of cyclic guanosine 3',5'-
monophosphate specific phosphodiesterase (cGMP specific PDE) having utility 
in a variety of therapeutic areas where such inhibition is thought to be 
beneficial, including the treatment of cardiovascular disorders. 

	

10 	Thus, according to a first aspect, the present invention provides compounds 
of formula (I) 

. 
(I) 

R2  
and salts and solvates (e.g. hydrates) thereof, in which: 

Ro represents hydrogen, halogen or C1_6 alkyl; 
15 

	

	R1  represents hydrogen, C1_6alkyl, C2 alkenyl, C2 alkynyl, haloCi _6alkyl, 
C3_8cycloalkyl, C3_6cycloalkylCi_3alkyl, arylC1_3alkyi or heteroarylCi_3alkyl; 

R2  represents an optionally substituted monocyclic aromatic ring selected 
from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

.....D  

ring 	 attached to the rest of the molecule via one of the benzene 
20 	ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 

which may be saturated or partially or fully unsaturated and comprises carbon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen; and 

R3  represents hydrogen or C1-3 alkyl, or R1  and R3  together represent a 3- or 
25 	4- membered alkyl or alkenyl chain. 

There is further provided by the present invention a subgroup of compounds 
of formula (I), the subgroup comprising compounds of formula (la) 
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(la) 

N 
H 	

R2 

and salts and solvates (e.g. hydrates) thereof, in which: 
R° represents hydrogen, halogen or C1_6  alkyl; 
R1 	represents hydrogen, C1_6alkyl, haloCi _6alkyl, C3.43cycloalkyl, 

5 	C3_8cycloalkyIC1,3alkyl, ary1C1_3alkyl or heteroarylCi_3alkyl; and 
R2  represents an optionally substituted monocyclic aromatic ring selected 

from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

ring 	 attached to the rest of the molecule via one of the benzene 
ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 

10 	which may be saturated or partially or fully unsaturated and comprises carbon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen. 

Within R1  above, the term "aryl" as part of an ary1C1_3alkyl group means 
phenyl or phenyl substituted by one or more (e.g. 1, 2 or 3) substituents 

15 	selected from halogen, C1 alkyl, Ci_ealkoxy and methylenedioxy. The term 
"heteroaryl" as part of a heteroarylC1_3alkyl group means thienyl, furyl or pyridyl 
each optionally substituted by one or more (e.g. 1, 2 or 3) substituents selected 
from halogen, C1_6 alkyl and C1_6alkoxy. The term "C3_6cycioalkyl" as a group 
or part of a C3_6cycloalkylCi_3alkyl group means a monocyclic ring comprising 

20 	three to eight carbon atoms. Examples of suitable cycloalkyl rings include the 
C3..6cycloalkyl rings cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 

Within R2  above, optional benzene ring substituents are selected from one or 
more (e.g. 1, 2 or 3) atoms or groups comprising halogen, hydroxy, 
C1_6alkoxy, -CO2Rb, haloCi_6alkyl, haloCi_6alkoxy, cyano, nitro and NRaRb, 

25 	where Ra and Rb are each hydrogen or Ci_6alkyl, or Ra may also represent 
C2_7alkanoyl or Ci_ealkylsulphonyl. Optional substituents for the remaining 
ring systems are selected from one or more (e.g. 1, 2 or 3) atoms or groups 
comprising halogen, C1 alkyl, C1_6alkoxy and ary1C1.3alkyl as defined above. 
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The bicyclic ring 	 may, for example, represent naphthaien , a 
heterocycle such as benzoxazoie, benzothiazole, benzisoxazole, 
benzimidazole, quinoline, indole, benzothiophene or benzofuran or 

x 
(CI-12)„ 

(where n is an integer 1 or 2 and X and Y may each represent 

	

5 	CH2, 0, S or NH). 
In the above definitions, the term "alkyl" as a group or part of a group means 

a straight chain or, where available, a branched chain alkyl moiety. For 
example, it may represent a C1..4alkyl function as represented by methyl, ethyl, 
n-propyl, i-propyl, n-butyl, s-butyl and t-butyl. The term 'alkenyl' as used herein 

	

10 	includes straight-chained and branched alkenyl groups, such as vinyl and ally! 
groups. The term `alkynyl' as used herein includes straight-chained and 
branched alkynyl groups, suitably acetylene. The term "halogen" herein means 
a fluorine, chlorine, bromine or iodine atom. The term "haloCi_6alkyl" means an 
alkyl group as defined above comprising one to six carbon atoms substituted at 

	

15 	one or more carbon atoms by one or more (e.g. 1, 2 or 3) halogen atoms. 
Similarly, a haloCi_e,alkoxy group is a haloC1_6alkyl group as defined abov 
linked to the R2  benzene ring via an oxygen atom. Examples of haloC1.6alkyl 
groups include trifluoromethyl and 2,2,2-trifluoroethyl. An example of a 
haloCi_ealkoxy group is trifluoromethoxy. The term "C2_7alkanoyl" means a 

	

20 	C1_6alkylcarbonyl group where the Ci_6alkyl portion is as defined above. An 
example of a suitable C2_7alkanoyl group is the C2alkanoyl group acetyl. 

It will be appreciated that when Ro is a halogen atom or a C1_6alkyl group 
this substituent may be sited at any available position on the phenyl portion of 
the tetracyclic ring. However, a particular site of attachment is the ring 10- 

	

25 	position. 
The compounds of formula (I) may contain two or more asymmetric centres 

and thus can exist as enantiomers or diastereoisomers. In particular, in formula 
(I) above two ring chiral centres are denoted with asterisks. It is to be 
understood that the invention includes both mixtures and separate individual 

	

30 	isomers of the compounds of formula (I). 
The compounds of formula (I) may also exist in tautomeric forms and the 

invention includes both mixtures and separate individual tautomers thereof. 
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The pharmaceutically acceptable salts of the compounds of formula (I) which 
contain a basic centre are acid addition salts formed with pharmaceutically 
acceptable acids. Examples include the hydrochloride, hydrobromide, sulphate 
or bisulphate, phosphate or hydrogen phosphate, acetate, benzoate, succinate, 

	

5 	fumarate, maleate, lactate, citrate, tartrate, gluconate, methanesulphonate, 
benzenesulphonate and p-toluenesulphonate salts. Compounds of the formula 
(I) can also provide pharmaceutically acceptable metal salts, in particular alkali 
metal salts, with bases. Examples include the sodium and potassium salts. 

A particular group of compounds of the invention are those compounds of 

	

10 	formula (I) in which R° is hydrogen or halogen (e.g. fluorine), especially 
hydrogen. 

Another particular group of compounds of the invention are those compounds 
of formula (1) in which R1  represents hydrogen, Ci_gtalkyl, haloCi_cialkyl„ 
C3_6cycloalkyl, C3_6cycloalkylmethyl, pyridylCi_3alkyl, furyIC1_3alkyl or 

	

15 	optionally substituted benzyl. Within this particular group of compounds, 
examples of Ci_zialkyl groups are methyl, ethyl, n-propyl, i-propyl and n-butyl. 
Examples of C3_6cycloalkylmethyl groups are cyclopropylmethyl and 
cyclohexylmethyl. Examples of optionally substituted, benzyl groups include 
benzyl and halobenzyl (e.g. fluorobenzyl). 

	

20 	A further particular group of compounds of the invention are thos 
compounds of formula (I) in which R2  represents an optionally substituted 
benzene, thiophene, furan, pyridine or naphthalene ring or an optionally 

X 

(CH). 
substituted bicyclic ring 	Y 	(where n is 1 or 2 and X and Y ar 
each CH2 or 0). Within this particular group of compounds, examples of 

	

25 	substituted benzene groups are benzene substituted by one of halogen (e.g. 
chlorine), hydroxy, C1_3alkyl (e.g. methyl, ethyl or i-propyl), C1_3alkoxy (e.g. 
methoxy or ethoxy), -CO2Rb, halomethyl (e.g. trifluoromethyl), halomethoxy (e.g. 
trifluoromethoxy), cyano, nitro or NRaRb where Ra and IRO are each hydrogen 
or methyl or Ra is acetyl; or benzene substituted by dihalo (e.g. dichloro) or by 

	

30 	C1_3alkoxy (e.g. methoxy) and one of halogen (e.g. chlorine) and hydroxy. An 
example of a substituted thiophene ring is a halo (e.g. bromo) substituent 
thiophene ring. 
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A still further particular group of compounds of formula I are those wherein R3  
represents hydrogen or R' and R3  together represent a 3-membered alkyl chain. 

A preferred group of compounds of the invention are the cis isomers of 
formula (I) represented by formula (Ib) 

5 

(Ib) 

and mixtures thereof with their cis optical enantiomers, including racemic 
mixtures, and salts and solvates (e.g. hydrates) of these compounds in which 
Ro is hydrogen or halogen (e.g. fluorine), especially hydrogen and R1, R2  and R3  
are as defined previously. 

10 	The single isomers represented by formula (lb), i.e. the 6R, 12aR isomers, 
are particularly preferred. 

Within the above definitions R1  may preferably represent C1..4alkyl (e.g. 
methyl, ethyl, i-propyl and n-butyl), C3..cycloalkyl (e.g. cyclopentyl) or 
C3_6cycloalkylmethyl (e.g. cyclopropylmethyl). 

15 	R2  may preferably represent a substituted benzene ring such as benzene 
substituted by C1_3alkoxy (e.g. methoxy) or by C1_3alkoxy (e.g. methoxy) and 
halogen (e.g. chlorine), particularly 4-methoxyphenyl or 3-chloro-4-
methoxyphenyl, or R2  may preferably represent 3,4-methylenedioxyphenyl. 

It is to be understood that the present invention covers all appropriat 
20 	combinations of particular and preferred groupings hereinabove. 

Particular individual compounds of the invention include: 
Cis-2,3,6,7,12,12a-hexahydro-2-(4-pyridylmethyl)-6-(3,4-
methylenedioxypheny1)-pyrazino[21, 1' : 6,1)pyrido[3,4-b]indole-1,4-dione; 
Cis-2,3,6,7,12,12a-hexahydro-6-(2,3-dihydrobenzo[b]furan-5-y1)-2-methyl- 

25 	pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 
Cis-2,3,6,7,12,12a-hexahydro-6-(5-bromo-2-thienyl)-2-methyl-
pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 
Cis-2,3,6,7,12,12a-hexahydro-2-butyl-6-(4-methylpheny1)-
pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 

30 	(6R,12aR)-2,3,6,7,12,12a-Flexahydro-2-isopropyl-6-(3,4- 
methylenedioxypheny1)-pyrazino[2',11:6,1]pyrido[3,4-b]indole -1,4-dione; 
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(6R, 12aR)-2,3,6, 7, 12,12a-Hexahydro-2-cyclopenty1-6-(3, 4- 
methylened ioxypheny1)-pyrazino[21,1':6, 1]pyrido[3,4-b)indole -1,4-done; 
(6R,12aR)-2,3,6, 7,12 ,12a-Hexahyd ro-2-cyclopropylmethy1-6-(4-methoxypheny1)-
pyrazino[2' ,1' :6,1]pyrido[3,4-blindole -1,4-dione; 

	

5 	(6 R,12aR)-2,3 ,6,7, 12, 12a-Hexahydro-6-(3-chloro-4-methoxyphenyI)-2-methyl- 
pyrazino[2', 1':6,11pyrido[3,4-bj indole -1, 4-dione; 
(6R, 12aR)-2, 3,6, 7, 12, 12a-Hexahydro-2-methy1-6-(3,4-methylenedioxypheny1)-

pyrazino[21,1`:6,1]pyrido[3,4-blindole-1,4-dione; 
(6R, 12aR)-2,3,6, 7, 12,12a-Hexahydro-6-(3, 4-methylenedioxyphenyl)- 

	

10 	pyrazino[2', 1' : 6,11 pyrido [3,4-b] indole-1,4-dione; 
(5aR, 12R, 14aS )-1,2,3,5,6 , 11 ,12 ,14a-Octahydro-12-(3,4- 
methyl enedioxypheny1)-pyrrolo[l ",2" : 4', 51]pyrazino[2' , 1' : 6, 1]pyrido[3, 4- 
b]indole-5-1,4-dione; 
and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

	

15 	A specific compound of the invention is: 

(6R,12aR)-2, 3,6,7, 12,12a-hexahydro-2-methy1-6-(3,4-methylenedioxypheny1)- 
pyrazino[2',1':6,1]pyrido[3,4-blindole -1,4-dione; 
and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

It has been shown that compounds of the present invention are potent and 

	

20 	selective inhibitors of cGMP specific PDE. Thus, compounds of formula (I) are 
of interest for use in therapy, specifically for the treatment of a variety of 
conditions where inhibition of cGMP specific PDE is thought to be beneficial. 

As a consequence of the selective PDE V inhibition exhibited by compounds 
of the present invention, cGMP levels are elevated, which in turn can give rise 

	

25 	to beneficial anti-platelet, anti-neutrophil, anti-vasospastic, vasodilatory, 
natriuretic and diuretic activities as well as potentiation of the effects of 
endothelium-derived relaxing factor (EDRF), nitrovasodilators, atrial natriuretic 
factor (ANF), brain natriuretic peptide (BNP), C-type natriuretic peptide (CNP) 
and endothelium-dependent relaxing agents such as bradykinin, acetylcholine 

	

30 	and 5-HT1. The compounds of formula (1) therefore have utility in the treatment 
of a number of disorders, including stable, unstable and variant (Prinzmetal) 
angina, hypertension, pulmonary hypertension, congestive heart failure, renal 
failure, atherosclerosis, conditions of reduced blood vessel patency (e.g. post-
percutaneous transluminal coronary angioplasty), peripheral vascular diseas , 

	

35 	vascular disorders such as Raynaud's disease, inflammatory diseases, stroke, 
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bronchitis, chronic asthma, allergic asthma, allergic rhinitis, glaucoma and 
diseases characterised by disorders of gut motility (e.g. 	irritable_ bowel 

syndrome). 
It will be appreciated that references herein to treatment extend to 

5 	prophylaxis as well as treatment of established conditions. 
It will also be appreciated that 'a compound of formula (I),' or a physiologically 

acceptable salt or solvate thereof can be administered as the raw compound, or 
as a pharmaceutical composition containing either entity. 

There is thus provided as a further aspect of the invention a compound of 

10 	formula (I) for use in the treatment of stable, unstable and variant (Prinzmetal) 
angina, hypertension, pulmonary hypertension, chronic obstructive pulmonary 
disease, congestive heart failure, renal failure, atherosclerosis, conditions of 
reduced blood vessel patency, (e.g. post-PTCA), peripheral vascular disease, 
vascular disorders such as Raynaud's disease, inflammatory diseases, stroke, 

15 	bronchitis, chronic asthma, allergic asthma, allergic rhinitis, glaucoma or 
diseases characterised by disorders of gut motility (e.g. IBS). 

According to another aspect of the invention, there is provided the use of a 
compound of formula (I) for the manufacture of a medicament for the treatment 
of stable, unstable and variant (Prinzmetal) angina, hypertension, pulmonary 

20 	hypertension, chronic obstructive pulmonary disease, congestive heart failure, 
renal failure, atherosclerosis, conditions of reduced blood vessel patency, (e.g. 
post-PTCA), peripheral vascular disease, vascular disorders such as Raynaud's 
disease, inflammatory diseases, stroke, bronchitis, chronic asthma, allergic 
asthma, allergic rhinitis, glaucoma or diseases characterised by disorders of gut 

25 . 	motility (e.g. IBS). 
In a further aspect, the invention provides a method of treating stable, 

unstable and variant (Prinzmetal) angina, hypertension, pulmonary 
hypertension, chronic obstructive pulmonary disease, congestive heart failure, 
renal failure, atherosclerosis, conditions of reduced blood vessel patency, (e.g. 

30 	post-PTCA), peripheral vascular disease, vascular disorders such as Raynaud's 
disease, inflammatory diseases, stroke, bronchitis, chronic asthma, allergic 
asthma, allergic rhinitis, glaucoma or diseases characterised by disorders of gut 
motility (e.g. IBS) in a human or non-human animal body which comprises 
administering to said body a therapeutically effective amount of a compound 

• 35 	with formula (I). 
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Compounds of the invention may be administered by any suitable route, for 
example by oral, buccal, sub-lingual_ rectal, vaginal, nasal_topical or parenteral 
(including intravenous, intramuscular, subcutaneous and intracoronary) 
administration. Oral administration is generally preferred. 

	

5 	For administration to man in the curative or prophylactic treatment of the 
disorders identified above, oral dosages of a compound of formula (1) will 

generally be in the range of from 0.5-800mg daily for an average adult patient 
(70kg). Thus for a typical adult patient, individual tablets or capsules contain 
from 0.2-400mg of active compound, in a suitable pharmaceutically acceptable 

	

10 	vehicle or carrier, for administration in single or multiple doses, once or several 
times per day. Dosages for intravenous, buccal or sublingual administration will 
typically be within the range of from 0.1-400 mg per single dose as required. In 
practice the physician will determine the actual dosing regimen which will be 
most suitable for an individual patient and it will vary with the age, weight and 

	

15 	response of the particular patient. The above dosages are exemplary of the 
average case but there can be individual instances in which higher or lower 
dosage ranges may be merited, and such are within the scope of this invention. 

For human use, a compound of the formula (I) can be administered alone, but 
will generally be administered in admixture with a pharmaceutical carri r 

	

20 	selected with regard to the intended route of administration and standard 
pharmaceutical practice. For example, the compound may be administered 
orally, buccally or sublingually, in the form of tablets containing excipients such 
as starch or lactose, or in capsules or ovules either alone or in admixture with 

excipients, or in , the form of elixirs or suspensions containing flavouring or 

	

25 	colouring agents. Such liquid preparations may be prepared with 
pharmaceutically acceptable additives such as suspending agents (e.g. 
methylcellulose, a semi-synthetic glyceride such as witepsol or mixtures of 
glycerides such as a mixture of apricot kernel oil and PEG-6 esters or mixtures 
of PEG-8 and caprylic/capric glycerides). A compound may also be injected 

	

30 	parenterally, for example intravenously, intramuscularly, subcutaneously or 
intracoronarily. For parenteral administration, the compound is best used in the 
form of a sterile aqueous solution which may contain other substances, for 
example salts, or monosaccharides such as mannitol or glucose, to make the 

solution isotonic with blood. 
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Thus, the invention provides in a further aspect a pharmaceutical composition 
comprising a compound of the formula _ (I) _.together with a pharmaceutically 
acceptable diluent or carrier therefor. 

There is further provided by the present invention a process of preparing a 

	

5 	pharmaceutical composition comprising a compound of formula (I), which 
process comprises mixing a compound of formula (I) together with a 
pharmaceutically acceptable diluent or carrier therefor. 

A compound of formula (I) may also be used in combination with other 
therapeutic agents which may be useful in the treatment of the above-mentioned 

	

10 	disease states. The invention thus provides, in another aspect, a combination 
of a compound of formula (I) together with another therapeutically active agent. 

The combination referred to above may conveniently be presented for use in 
the form of a pharmaceutical formulation and thus pharmaceutical compositions 
comprising a combination as defined above together with a pharmaceutically 

	

15 	acceptable diluent or carrier comprise a further aspect of the invention. 
The individual components of such a combination may also be administer d 

either sequentially or simultaneously in separate pharmaceutical formulations. 
Appropriate doses of known therapeutic agents for use in combination with a 

compound of formula (I) will be readily appreciated by those skilled in the art. 

	

20 	Compounds of formula (I) may be prepared by any suitable method known in 
the art or by the following processes which form part of the present invention. In 
the methods below R°, R1  and R2  are as defined in formula (I) above unless 
otherwise indicated. 

Thus, a process (A) for preparing a compound of formula (I) wherein R3  

	

25 	represents hydrogen comprises treating a compound of formula (II) 
0 

(in which Alk represents C1_6alkyl, e.g. methyl or ethyl and Hal is a halogen 
atom, e.g. chlorine) with a primary amine R1NH2 in a suitable solvent such as 
an alcohol (e.g. methanol or ethanol) or a mixture of solvents, conveniently at a 

30 	temperature of from 20°C to reflux (e.g. at about 50°C). 
A compound of formula (II) may conveniently be prepared by treating a 

compound of formula (III) 
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OAlk 

N 
H 

R
2 

with a haloacetyl halide (e.g. chloroacetyl chloride) in a suitable solvent such as 
a halogenated hydrocarbon (e.g. trichloromethane or dichloromethane), or an 

ether (e.g. tetrahydrofuran), preferably in the presence of a base such as an 

	

5 	organic amine (e.g. a trialkylamine such as triethylamine) or an alkali metal 
carbonate or bicarbonate (e.g. NaHCO3). The reaction may conveniently be 
effected at a temperature of from -20°C to +20°C (e.g. at about 0°C). 

A compound of formula (I) may also be prepared from a compound of formula 
(Ill) in a two-step procedure via a compound of formula (II) isolated without 

	

10 	purification. 
Compounds of formula (I) may be prepared as individual enantiomers in two 

steps from the appropriate enantiomer of formula (III) or as mixtures (e.g. 
racemates) of either pairs of cis or trans isomers from the correspondong 
mixtures of either pairs of cis or trans isomers of formula (Ill). 

	

15 	Individual enantiomers of the compounds of the invention may be prepar d 
from racemates by resolution using methods known in the art for the separation 
of racemic mixtures into their constituent enantiomers, for example using HPLC 
(high performance liquid chromatography) on a chiral column such as Hypersil 
naphthylurea. 

	

20 	A compound of formula (III) may conveniently be prepared from a tryptophan 
alkyl ester of formula (IV) 

0 

OAlk 
1V) 

N 
H 

(where Alk is as previously defined) or a salt thereof (e.g. the hydrochloride salt) 
according to either of the following procedures (a) and (b). Procedure (b) is only 

25 

	

	suitable for preparing cis isomers of formula (III) and may be particularly 
suitable for preparing individual cis enantiomers of formula (111) from D- or L-
tryptophan alkyl est rs as appropriate. 

R° 	 
NI-12  
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Procedure (a) 

This comprises a Pictet-Spengler cyclisation between a compound of formula 
(IV) and an aldehyde R2CHO. The reaction may conveniently be effected in a 
suitable solvent such as a halogenated hydrocarbon (e.g. dichloromethane) or 

	

5 	an aromatic hydrocarbon (e.g. toluene) in the presence of an acid such as 
trifluoroacetic acid. The reaction may conveniently be carried out at a 
temperature of from -200C to reflux to provide a compound of formula (III) in one 
step. The reaction may also be carried out in a solvent such as an aromatic 
hydrocarbon (e.g. benzene or toluene) under reflux, optionally using a Dean- 

	

10 	Stark apparatus to trap the water produced. 
The reaction provides a mixture of cis and trans isomers which may be either 

individual enantiomers or racemates of pairs of cis or trans isomers depending 
upon whether racemic or enantiomerically pure tryptophan alkyl ester was used 
as the starting material. Individual cis or trans enantiomers may conveniently be 

	

15 	separated from mixtures thereof by fractional crystallisation or by 
chromatography (e.g. flash column chromatography) using appropriate solvents 
and eluents. Similarly, pairs of cis and trans isomers may be separated by 
chromatography (e.g. flash column chromatography) using appropriate eluents. 
An optically pure trans isomer may also be converted to an optically pure cis 

	

20 	isomer using suitable epimerisation procedures. 	One such procedure 
comprises treating the trans isomer or a mixture (e.g. 1 1 mixture) of cis and 
trans isomers with methanolic or aqueous hydrogen chloride at a temperature of 
from 00C to the refiuxing temperature of the solution. The mixture may then be 
subjected to chromatography (e.g. flash column chromatography) to separat 

	

25 	the resulting diastereoisomers, or in the procedure utilising aqueous hydrogen 
chloride the desired cis isomer precipitates out as the hydrochloride salt which 
may then be isolated by filtration. 

Procedure (b)  

	

30 	This comprises a four-step procedure from a compound of formula (IV) or a 
salt thereof (e.g. the hydrochloride salt). The procedure is particularly suitable 
for preparing a 1R, 3R isomer of formula (III) from a D-tryptophan alkyl ester of 
formula (IV) or a salt thereof (e.g. the hydrochloride salt). Thus, a first step (i) 
compris s treating a compound of formula (IV) with an acid halide R2COHaI 

	

35 	(where Hal is as previously defined) in the presence of a base, e.g. an organic 
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base such as a trialkylamine (for example triethylamine), to provide a compound 
of formula (V) 

OAlk 

NHCOR
2 R° 	 (V) 

OAIk 

NHCSR
2 R' 	 

WO 95/19978 	 PCT/EP95/00183 

The reaction may be conveniently carried out in a suitable solvent such as a 

	

5 	halogenated hydrocarbon (e.g. dichloromethane) or an ether (e.g. 
tetrahydrofuran) and at a temperature of from -200C to +400C. 

Step (ii) comprises treating a compound of formula (V) with an agent to 
convert the amide group to a thioamide group. Suitable sulfurating agents are 
well-known in the art. Thus, for example, the reaction may conveniently be 

	

10 	effected by treating (V) with Lawesson's reagent. 	This reaction may 
conveniently be carried out in a suitable solvent such as an ether (e 
dimethoxyethane) or an aromatic hydrocarbon (e.g. toluene) at an elevated 
temperature such as from 400C to 500C to provide a compound of formula (VI) 

0 

15 	Step (iii) comprises treating a compound of formula (VI) with a suitable agent 
to provide a compound of formula (VII) 

0 

OA1k 

NH+ (VII) 
N 	 Hal- 
H R2 

(where Hal is a halogen atom, e.g. iodine). The reaction may conveniently be 
effected by treating (VI) with an alkylating agent such as a methyl halide (e.g. 

20 	methyl iodide) or an acylating agent such as an acetyl halide (e.g. acetyl 
chloride) in a suitable solvent such as a halogenated hydrocarbon (e.g. 
dichloromethane) at an elevated temperature (e.g. under reflux). 

In step (iv) the resulting iminium halide of formula (VII) may be treated with a 
reducing agent such as boron hydride, e.g. sodium borohydride, to provide the 

25 	desired compound of formula (Ill). The reduction may conveniently b effected 
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at a low temperature, e.g. within the range of -100°C to 0°C, in a suitable 
solvent such as an alcohol (e.g. methanol). 

There is further provided by the present invention a process (B) for preparing 

a compound of formula (I), wherein R' and R3  together represent a 3- or 4- 

5 	membered alkyl or alkenyl chain, which process (B) comprises cyclisation of a 
compound of formula (VIII) 

wherein Alk represents Cl_salkyl and R1  and R3  together represent a 3- or 4- 

10 

	

	membered chain both as hereinbefore described. The cyclisation is suitably 
carried out in an organic solvent or solvents, such as an alcoholic solvent (e.g. 
methanol) and optionally an ether solvent such as tetrahydrofuran, and in the 
presence of a reducing agent, aptly a palladium catalyst, such as palladium on 
carbon. 

15 

	

	Conveniently a compound of formula (VIII) is prepared by reaction of a 
compound of formula (III) as hereinbefore described with a compound of formula 
(IX) 

R4  
N 

N-R1  

20 
wherein Hal represents a halogen atom as hereinbefore described, R1  and R3  
together represent a 3- or 4-membered chain as hereinbefore described and R4  
represents a protecting group, suitably a benzyloxycarbonyl group or the like. 
Typically the reaction is carried out in a chlorinated organic solvent, such as 

25 	dichloromethane, and a tertiary amine, such as triethylamine or the like. 
According to a further aspect of the present invention, there is provided a 

process (C) for pr paring a compound of formula (I) wherein R3  represents Cl. 

3alkyl, which process comprises cyclisation of a compound of formula (X) 

(IX) 

Hal 
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(X) 

wherein Alk represents C1.6alkyl as hereinbefore described and R5  represents 

	

5 	C2_5alkyl, substituted at C, by a halogen atom, the halogen atom being as 
hereinbefore described. Suitably the cyclisation is achieved by reflux for many 
hours, such as 22 to 26 hours, in the presence of an ether solvent, such as 
tetrahydrofuran, and a suitable amine as hereinafter described in th 
accompanying examples. 

	

10 	Aptly a compound of formula (X) can be prepared from a compound of 
formula (Ill) by suitable acylation techniques, such as reaction with. a 
Cs.6carboxylic acid, substituted at C2 by a halogen atom in a halogenated 
organic solvent, such as dichloromethane. 

Compounds of formula (I) may be converted to other compounds of formula 

	

15 	(I). Thus, for example, when R2  is a substituted benzene ring it may be 
necessary or desirable to prepare the suitably substituted compound of formula 
(I) subsequent to process (A), (B) or (C) as above. Examples of appropriate 
interconversions include nitro to amino or aralkyloxy to hydroxy by suitable 
reducing means (e.g. using a reducing agent such as SnCl2 or a palladium 

	

20 	catalyst, such as palladium-on-carbon), or amino to substituted amino such as 
acylamino or suiphonylamino using standard acylating or sulphonylating 
conditions. In the case where R2  represents a substituted bicyclic system, 
suitable interconversion can involve removal of a substituent, such as by 
treatment with a palladium catalyst (e.g. palladium-on-carbon) whereby, for 

	

25 	example, a benzyl substituent may be removed from a suitable bicyclic system_ 
The pharmaceutically acceptable acid addition salts of the compounds of 

formula (I) which contain a basic centre may be prepared in a conventional 
manner. For example, a solution of the free base may be treated with a suitable 
acid, either neat or in a suitable solution, and the resulting salt isolated either by 

	

30 	filtration or by evaporation under vacuum of the reaction solvent. 
Pharmaceutically acceptable base addition salts may be obtained in an 
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analogous manner by treating a solution of a compound of formula (I) with a 

suitable base. Both types of salt may be formed or interconverted using ion- 

exchange resin techniques: --- 	 -- ----- 

Compounds of the invention may be isolated in association with solv nt 

	

5 	molecules by crystallisation from or evaporation of an appropriate solvent 

Thus, according to a further aspect of the invention, we provide a process for 

preparing a compound of formula (I) or a salt or solvate (e.g. hydrate) thereof 

which comprises process (A), (B) or (C) as hereinbefore described followed by 

i) 	an interconversion step; and/or either 

	

10 	ii) 	salt formation; or 

iii) 	solvate (e.g. hydrate) formation. 

There is further provided by the present invention compounds of formulae (II), 

(VIII), (X) and further compounds of formulae (III), (V), (VI) and (VII), with the 

exception for compounds (llI), (V), (VI) and (VII) wherein R°  is hydrogen, R2  is 

	

15 	phenyl and Alk is methyl. 
The synthesis of the compounds of the invention and of the intermediates for 

use therein are illustrated by the following, non-limiting Examples. In the 

Examples section hereinafter the following abbreviations are used: 

	

20 	DMSO (dimethylsulphoxide), Me0H (methanol), EtOH (ethanol), DMF 

(dimethylformamide), EtOAc (ethyl acetate) and THE (tetrahydrofuran). 

Intermediates 1 and 2  

Methyl 1 2.3,4-tetrahvdro-1-(3, 4-methylenedioxvphenv1)-9H-iDvridor3, 4- 

	

25 	blindole-3-carboxvlate, cis and trans isomers 

To a stirred solution of racemic tryptophan methyl ester (13 g) and piperonal 

(9.7 g) in anhydrous CH2Cl2 (300 mL) cooled at 0°C was added dropwise 

trifluoroacetic acid (9 mL) and the solution was allowed to react at ambient 

temperature. After 4 days, the yellow solution was diluted with CH2Cl2 (100 

	

30 	mL), washed with a saturated aqueous solution of NaHCO3, then with water and 

dried over Na2SO4. The organic layer was evaporated to dryness under 

reduced pressure and the residue was purified by flash chromatography eluting 

with CH2C12/Me0H (99/1) to give first Intermediate 1, the cis isomer (6.5 g) m.p. 

: 90-93°C followed by Intermediate 2, the trans isomer (6.4 g) m.p. : 170°C. 

35 
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The following compounds were obtained in a similar manner : 

Intermediates 3 and 4  

Methyl 1,2,3,4-tetrahydro-144-methoxvphenyli-9H-pyrido13,4-blindole-3- 

	

5 	carboxvlate, cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 4-
methoxybenzaldehyde gave Intermediate 3,  the cis isomer as white crystals 

m.p.: 142°C and Intermediate 4,  the trans isomer as white crystals m.p.: 209-

210°C. 
10 

Intermediate 5  

Methyl 1,2,3,4-tetrahydro-143-methoxvoheny1)-9H-oyridor3,4-blindole-3-

carboxylate, cis isomer 

The same method but starting from racemic tryptophan methyl ester and 3- 

	

15 	methoxybenzaldehyde gave the title compound  as white crystals m.p.: 146°C. 

Intermediates 6 and 7 

Methyl 1,2.3,4-tetrahydro-1-(4-ethoxypheny1)-9H-pyrido(3.4-blindole-3- 

	

20 	carboxvlate, cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 4-
ethoxybenzaidehyde gave Intermediate 6,  the cis isomer as white crystals m.p. : 
180°C and Intermediate 7,  the trans isomer as white crystals m.p.: 196-198°C. 

	

25 	Intermediates 8 and 9  

Methyl 12,3,4-tetrahydro-1-(2,3-dihydrobenzofblfuran-5-yI)-9H-pyridor3,4-

blindole-3-carboxylate, cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 2,3-
dihydrobenzo[b]furan-5- carboxaldehyde gave Intermediate 8,  the cis isomer as 

	

30 	white crystals m.p. : 106-109°C and Intermediate 9,  the trans isomer as white 

crystals m.p. : 219-222°C. 

Intermediates 10 and 11  

M thyl 1,2.3.4-tetrahydro-1-(3,4-ethylenedioxyphenyI)-9H-pyridof3,4-blindole-3- 

	

- 35 	carboxylate, cis and trans isomers  
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The same method but starting from racemic tryptophan methyl ester and 1,4-

benzodioxan-6-carboxaldehyde gave Intermediate 10,  the cis isomer as white 

crystals m.p. : 104-106°C and Intermediate 11,  the trans isomer as white 

crystals m.p. : 207-209°C. 

5 

Intermediate 12  

Methyl 1,2,3,4-tetrahydro-1-(2-chloropheny1)-9H-pyridor3,4-blindole-3-

carboxylate. mixture of cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 2- 

10 	chlorobenzaldehyde gave the title compound  as white crystals m.p. : 154°C. 

Intermediates 13 and 14  

Methyl 1,2, 3, 4-tetrahydro-1-(4-chlorophenyl )-9H-pyridoT3,4-blindole-3-

carboxyl ate, cis and trans isomers  

15 	The same method but starting from racemic tryptophan methyl ester and 4- 

chlorobenzaldehyde gave Intermediate 13,  the cis isomer as white crystals m.p. 
: 208-209°C and Intermediate 14,  the trans isomer as white crystals m.p. : 108-

109°C. 

20 	Intermediates 15 and 16  

Methyl 1,2,3,4-tetrahydro-1-(3,4-dichlorooheny11-9H-pyridoi3.4-blindole-3-

carboxylate, cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 3,4-
dichlorobenzaldehyde gave Intermediate 15,  the cis isomer as a white solid 1H 

25 	NMR (CDCI3) 8 (ppm) 7.8-7 (m, 81-1, H aromatic) ; 5.15 (brs, 1H, H-1) ; 3.9 - 3.8 

(dd, 1H, H-3) 3.7 (s, 3H, CO2CH3) ; 3.2 - 3.1 (ddd, 111, H-4) 2.9 (m, 1H, H-4) ; 

2.4 (brs, 1H, NH) and Intermediate 16,  the trans isomer as a white solid m.p. : 

204°C. 

30 	Intermediate 17  

Methyl 1,2, 3. 4-tetrahydro-1-(1,2,3,4-tetrahydro-6-naphthyl)-9H-pyridor3, 4-

blindole-3-carboxylate, cis isomer 

The same method but starting from racemic tryptophan methyl ester and 1,2,3,4-
tetrahydronaphthyl-6- carboxaldehyde gave the title compound  as a white solid 

35 	1H NMR (CDCI3) 5 (ppm) : 7.7-7(m, 8H, H aromatic) ; 5.2 (s, 111, H-1) ; 4.0 (dd, 
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1H, H-3) ; 3.8 (s, 3H, CO2CH3) ; 3.2 (m, 1H, H-4) ; 3.0 (m, 1H, H-4) ; 2.7 (m, 4H, 

Ct.12Ar) ; 1.7 (s, 4H, CLI2C1-12Ar). 

Intermediates 18 and 19 

	

5 	Methyl 1,2,3,4-tetrahydro-1-(2-naohthyl)-9H-oyrido[3,4-blindole-3-carboxylate,  

cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 2-

naphthaldehyde gave Intermediate 18,  the cis isomer as a white solid 1H NMR 

(CDCI3) 8 (ppm) : 8-6.9 (m, 12H, H aromatic) ; 5.4 (s, 1H, H-1) ; 3.95 (dd, 1H, H- 

	

10 	3) ; 3.7 (s, 3H, CO2CH3) 3.2 (ddd, 1H, H-4) ; 3 (m, 1H, H-4) ; 2.5 (brs, 1H, NH) 

and Intermediate 19  the trans isomer as a white solid (0.6 g) m.p.: 119°C. 

Intermediates 20 and 21  

Methyl 12,3,4-tetrahydro-1-(2-thieny1)-9H-pyridor3,4-blindole-3-carboxylate, cis  

	

15 	and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 2-

thiophenecarboxaldehyde gave Intermediate 20,  the cis isomer as a pale yellow 

solid m.p. : 134-137°C and Intermediate 21,  the trans isomer as white crystals 

m.p. :169°C. 

20 

Intermediates 22 and 23  

Ethyl 1.2,3,4-tetrahydro-1-(3-thienv1)-9H-pyridor3,4-blindole-3-carboxylate, cis  

and trans isomers 

The same method but starting from racemic tryptophan ethyl ester and 3- 

	

25 	thiophenecarboxaldehyde gave Intermediate 22,  the cis isomer as white crystals 

m.p.: 130°C and Intermediate 23,  the trans isomer as white crystals m.p. :182-

184°C. 

Intermediates 24 and 25  

	

30 	Methyl 1,2,3,4-tetrahydro-1-(5-bromo-2-thieny1)-9H-pyridof34-blindole-3- 

carboxylate, cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 5-

bromo-2-thiophenecarboxaidehyde gave Intermediate 24,  the cis isomer as a 

cream solid m.p.: 130°C and Intermediate 25,  the trans isomer as a cream solid 

	

35 	m.p. : 205°C. 
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Intermediates 26 and 27  

Methyl 1.2,3,4-tetrahvdro-144-bromo-2-thienv1W-9H-ovrido13,4-blindole-3-
carboxylate, cis and trans isomers  

	

5 	The same method but starting from racemic tryptophan methyl ester and 4- 
bromo-2-thiophenecarboxaldehyde gave Intermediate 26, the cis isomer as a 

cream solid m.p.: 200°C and Intermediate 27, the trans isomer as a cream solid 

m.p.: 120°C. 

	

10 	Intermediate 28  

Methyl 1,2,3,4-tetrahvdro-1-(3-furv1)-9H-Dvridor3,4-blindole-3-carboxvlate, 

mixture of cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 3- 
furaldehyde gave the title compound as a yellow solid m.p.: 130°C. 

15 
Intermediates 29 and 30  

Ethyl 1,Z3,4-tetrahvdro-1-(5-methvI-2-furv1)-9H-pyridoi3A-blindole-3- 
carboxvlate, cis and trans isomers  

The same method but starting from racemic tryptophan ethyl ester and 5- 

	

20 	methylfurfural gave Intermediate 29, the cis isomer as a oily compound 1H NMR 
(CDCI3) 8 (ppm) : 7.7 (brs, 1H, NH indole); 7.5 (d, 1H, H aromatic); 7.25-6.9 (m, 
3H, H aromatic); 6.15 (d, 1H, H aromatic); 5.85 (m, 1H, H aromatic); 5.25 (brs, 

1H, H-1); 4.2 (q, 2H, CO2CH2CH3); 3.8 (dd, 1H, H-3); 3.2 - 2.8 (m, 2H, H-4); 2.2 
(s, 3H, CH3); 1.25 (t, 3H, CO2CH2CH3) and Intermediate 30 the trans isomer 

	

25 	as a cream solid m.p.: 152°C. 

Intermediates 31 and 32  

Ethyl 1,2,3,4-tetrahydro-1-(4-methviphenv1)-9H-pvridor3,4-blindole-3-
carboxviate, cis and trans isomers  

	

30 	The same method but starting from racemic tryptophan ethyl ester and p- 
tolualdehyde gave Intermediate 31, the cis isomer as white crystals m.p.: 148°C 

and Intermediate 32, the trans isomer as white crystals m.p. : 180°C. 

Intermediates 33 and 34 
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Methyl 1,2,3,4-tetrahydro-1-(3-methylpheny1}-9H-oyridor3,4-blindole-3-

carboxylate. cis and trans isomers  
The same method but starting from racemic tryptophan methyl ester and m-

tolualdehyde gave Intermediate 33, the cis isomer as white crystals 1H NMR 

	

5 	(CDC13)8(ppm) : 7.6-7 (m, 9H, H aromatic); 5.2 (brs, 1H, 1-1-1) ; 4-3.9 (dd, 1H, H- 

3) 3.8 (s, 3H, CO2CH3) ; 3.2 - 3.1 (ddd, 1H, H-4) 3 (m, 1H, H-4) ; 2.35 (s, 3H, 

CH3) ; 1.7 (brs, 1H, NH) and Intermediate 34, the trans isomer as a white solid 

m.p.: 175°C. 

	

10 	Intermediates 35 and 36  
Methyl 1 .2.3.4-tetrahydro-1-(4-trifluoromethylohenyI}-9H-ovridor3,4-blindole-3-

carboxylate. cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 4-

trifluoromethylbenzaldehyde gave Intermediate 35, the cis isomer as pale yellow 

	

15 	crystals m.p. : 190°C and Intermediate 36, the trans isomer as pale yellow 

crystals m.p. : 203°C. 

Intermediates 37 and 38  
Ethyl 1,2.3.4-tetrahydro-1-(4-cyanophenvI)-9H-pyridof3,4-blindole-3- 

	

20 	carboxvlate. cis and trans isomers  

The same method but starting from racemic tryptophan ethyl ester and 4-

cyanobenzaldehyde gave Intermediate 37, the cis isomer as white crystals m.p. 
: 200°C and Intermediate 38, the trans isomer as white crystals m.p.: 156°C. 

	

25 	Intermediate 39 

Methyl 1,2,3,4-tetrahydro-1-(4-hydroxyohenv1)-9H-pyrido13,4-blindole-3-

carboxylate, cis isomer 
The same method but starting from racemic tryptophan ethyl ester and 4-

hydroxybenzaldehyde gave the title compound as pale yellow crystals 1H NMR 

	

30 	(DMSO) o(ppm) : 10.3 (s, 1H, NH-indole) 9.4 (s, 1H, OH) ; 7.8 - 7.5 (m, 8H, H 

aromatic) ; 5.1 (brs, 1H, H-1) ; 3.9 (m, 1H, H-3) ; 3.75 (s, 3H, CO2CH3) 3.1 (m, 

1H, H-4) ; 2.8 (m, 1H, H-4). 

Intermediate 40 
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Methyl 1.23.4-tetrahydro-1-(3-hydroxy-4-methoxypheny11-9H-pyrido13,4-
blindole-3-carboxylate, cis isomer 

The same method but starting from racemic tryptophan methyl ester and 3-
hydroxy-4-methoxybenzaldehyde gave the title compound as a yellow solid m.p. 

	

5 	: 140-148°C. 

Intermediate 41  

Methyl 12.3.4-tetrahydro-1-(4-hydroxv-3-methoxypheny1)-9H-ovridof3,4-
blindole-3-carboxylate, cis isomer 

	

10 	The same method but starting from racemic tryptophan methyl ester and 4- 
hydroxy-3-methoxybenzaldehyde gave the title compound as a cream solid m.p. 

: 195°C. 

Intermediate 42  

	

15 	Methyl 1.2,3.4-tetrahydro-1-(4-ethylphenyI)-9H-pyrido13,4-blindole-3- 

carboxvlate, cis and trans isomers  

The same method but starting from racemic tryptophan methyl ester and 4- 

ethylbenzaldehyde gave the cis and trans isomer of the title compound. 
Cis isomer : white solid 1H NMR (CDCI3) 5(ppm) : 7.65-7.1 (m, 9H, H aromatic); 

	

20 	5.25 (brs, 1H, H-1) ; 4(dd, 1H, H-3) ; 3.9 (s, 3H, CO2CH3) ; 3.4 (ddd, 1H, H-4) ; 
3.1 (m, 1H, H-4) ; 2.7 (q, 2H, CE2CH3) 1.4 (t, 3H, CH2CE3). 
Trans isomer : white solid m.p.: 187°C. 

Intermediates 43 and 44  

	

25 	Methyl 1,2,3,4-tetrahydro-1-(4-isopropylphenyI)-9H-pyridor3,4-blindole-3- 
carboxylate, cis and trans isomers  

The same method but starting from racemic tryptophan ethyl ester and 4-
isopropylbenzaldehyde gave Intermediate 43, the cis isomer as a white solid 1H 
NMR (DMSO) 5(ppm) : 10.15 (s, 1H, NH indole) ; 7.3-6.7 (m, 8H, H aromatic) ; 5 

	

30 	(brs, 1H, H-1) ; 3.6 (m, 1H, H-3) ; 3.5 (s, 3H, CO2CH3) ; 2.95-2.5 (m, 3H, H-4 + 

CH-(Me)2) 2.4 (brs, 1H, NH) ; 1(d, 61-1, 2xCH3) and Intermediate 44 the trans 
isomer as a white solid m.p. : 189°C. 

Intermediates 45 and 46 
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Ethyl 1.2, 3,4-tetrahvdro-1-(4-nitrophenvI)-9H-ovri dor 3,4-blindole-3-carboxvlate ,  

cis and trans isomers  

The same method • but starting 'from -racemic tryptophan-  ethyl ester and 4-

nitrobenzaldehyde gave Intermediate 45, the cis isomer as yellow crystals m.p. 

	

5 	: 168°C and Intermediate 46, the trans isomer as yellow crystals m.p.: 195°C. 

Intermediate 47  
Ethyl 1.2.3,4-tetrahvdro-1-(4-dimethylaminophenv1)-9H-_pvrido[3,4-blindole-3-

carboxvlate, mixture of cis and trans isomers  

	

10 	The same method but starting from racemic tryptophan ethyl ester and 4- 

dimethylaminobenzaldehyde gave the  title compound as white crystals m.p. : 

170°C. 

Intermediates 48 and 49  

	

15 	Ethyl 1,2,3.4-tetrahvdro-143-ovridv11-9H-ovridol3.4-blindole-3-carboxviate, cis  

and trans isomers  

The same method but starting from racemic tryptophan ethyl ester and 3-

pyridinecarboxaldehyde gave Intermediate 48, the cis isomer as pale yellow 
crystals m.p. : 230-232°C and Intermediate 49, the trans isomer as whit 

	

20 	crystals m.p. : 210-214°C. 

Intermediates 50 and 51  

Methyl 1,2,3,4 tetrahydro-6-fluoro-1(3.4-methvIenedioxvphenv1)-9H-ovridor3,4-

blindole-3-carboxvlate, cis and trans isomers 

	

25 	The same method but starting from racemic 5-fluoro-tryptophan methyl ester 

and piperonal gave Intermediate 50, the cis isomer as a cream solid m.p. :60°C 

and Intermediate 51, the trans isomer as a cream solid m.p. : 213°C. 

Intermediates 52 and 53  

	

30 	Methyl 1,2.3,4-tetrahvdro-6-fluoro-1-(4-methoxvphenv1)-9H-civridof3,4-blindole- 

3-carboxylate, cis and trans isomers  

The same method but starting from racemic 5-fluoro-tryptophan methyl ester 

and 4-methoxybenzaldehyde gave Intermediate 52, the cis isomer as a solid 1H 

NMR (CDCI3) 8 (ppm) : 7.4-6.8 (m, 8H, H aromatic) ; 5.15 (brs, 1H, H-1) ; 3.9 
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(dd, 1H, H-3) 3.8 (s, 3H, CO2CH3) ; 3.2-2.9 (m, 2H, H-4) and Intermediate 53, 
the trans isomer as a solid m.p.: 197°C. 

Intermediates 54 and 55  

	

5 	(1R, 3R)-Methyl 1.2 , 3,4-tetrahydro-1-(3,4-methvIenedioxvohenv1)-9H-ovrido(3,4- 
blindole-3-carboxvlate, cis isomer and  
(1S.3R)-methvl 1 .2 , 3,4-tetrahvdro-1-(3 ,4-methylenedioxvPhenv1)-9H-ovridor 3,4-
blindole-3-carboxvlate trans isomer 
To a stirred solution of D-tryptophan methyl ester (11 g) and piperonal (7.9 g) in 

	

10 	anhydrous CH2Cl2 (400 mL) cooled at 0°C was added dropwise trifluoroacetic 
acid (7.7 mL) and the solution was allowed to react at ambient temperature. 
After 4 days, the yellow solution was diluted with CH2C12 (200 mL) and washed 
with a saturated aqueous solution of NaHCO3, then with water (3x200 mL) and 
dried over Na2SO4. The organic layer was evaporated under reduced pressure 

	

15 	and the residue was purified by flash chromatography eluting with 
dichioromethane/ethyl acetate (97/3) to give first Intermediate 54, the cis isomer 
(6.5 g) m.p. : 154°C followed by Intermediate 55, the trans isomer (8.4 g) m.p. : 
188°C. 

	

20 	The following compounds were obtained in a similar manner : 

Intermediate 56  
(1S, 3S) Methyl-1,2. 3 ,4-tetrahvdro-1-(3, 4-methvIenedioxvohenv1)-9H-ovridof 3.4-
blindole-3-carboxvlate, cis isomer and  

	

25 	(1R. 3S) methyl-1,2,3.4-tetrahvdro-1-(3,4-methvIenedioxvphenv1)-9H-ovridoi3.4- 
blindole-3-carboxvlate, trans isomer 

The same method but starting from L-tryptophan methyl ester and piperonal 
gave the cis and trans isomers of the title compound. 
Cis isomer : white crystals m.p.: 154°C. 

	

30 	Trans isomer : white crystals m.p.: 187-189°C. 

Intermediates 57 and 58  

(1R,3R)-Methyl 1.2,3, 4-tetrahydro-1-(4-rnethoxyphenv1)-9H-ovridor3 ,4-blindole-
3-carboxvlate, cis isomer and  
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(1S,3R)-methvl 1.2.3.4-tetrahydro-1-(4-methoxvphenv11-9H-pyrido(3,4-blindole-
3-carboxvlate, trans isomer  
The same method but staffing from D-tryptophan methyl ester and 4-
methoxybenzaldehyde gave Intermediate 57, the cis isomer as white crystals 

	

5 	m.p. : 124-125°C and Intermediate 58, trans isomer as white crystals m.p.: 219- 

222°C. 

Intermediates 59 and 60  
(1R. 3R)-Methyl 1,2.3.4-tetrahvdro-1-(3-chloro-4-methoxvohenv1)-9H-ovrido13,4- 

	

10 	blindole-3-carboxvlate. cis isomer and  
(1 S. 3R)-methvl 1,2,3,4-tetrahvdro-1-(3-chloro-4-methoxyphenv1) 9H-pvridof3,4-

blindole-3-carboxvlate, trans isomer 
The same method, but starting from D-tryptophan methyl ester and 3-chloro-4-
methoxybenzaldehyde gave Intermediate 59, the cis isomer isolated as the 

	

15 	hydrochloride salt as white crystals m.p. : 200°C and Intermediate 60, the trans 
isomer as white crystals m.p.: 164°C. 

Intermediates 61 and 62  
(1R,3R)-Methvl 1.2,3.4-tetrahvdro-1-(2,3-dihvdrobenzorbifuran-5-v1)-9H- 

	

20 	pvrido[3,4-blindole-3-carboxvlate, cis isomer and  
(1S.3R)-methyl 1,2,3.4-tetrahvdro-1-(5-(2.3-dihvdrobenzofblfuran))-9H-
pvrid013,4-blindole-3-carboxvlate, trans isomer 
The same method but starting from D-tryptophan methyl ester and 2,3-
dihydrobenzo[b]furan-5-carboxaldehyde gave Intermediate 61, the cis isomer as 

	

25 	white crystals m.p. : 282°C and Intermediate 62, the trans isomer as white 
crystals m.p. : 204°C. 

Intermediates 63 and 64  
(1R.3R)-Methvl 1 .2,3,4-tetrahvdro-1-(5-indanv1)-9H-ovridor3,4-blindole-3- 

	

30 	carboxvlate cis isomer and  
1S,3R)-methvl 1,2.3,4-tetrahvdro-145-indanv1)-9H-pvridof3,4-blindole-3-

carboxvlate trans isomer 
The same method but starting from D-tryptophan methyl ester and indan-5-
carboxaldehyde gave Intermediate 63, the cis isom r as white crystals m.p. : 

• 35 	130-131°C and Intermediate 64, the trans isomer as white crystals m.p.: 196°C. 
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Intermediate 65 

Ethyl 1,2.3.4-tetrahydro-1-(4-trifluoromethoxyphenv11-9H-pyridor3,4-blindole-3-

carboxylate, cis and trans isomers  

	

5 	The same method but starting from racemic tryptophan ethyl ester and 4- 

trifluoromethoxybenzaldehyde gave cis and trans isomers of the title compound. 
Cis isomer : white crystals m.p. : 88°C. 
Trans isomer : white crystals m.p. : 152°C. 

	

10 	Intermediate 66 

Methyl 1,2,3.4-tetrahydro-1-(5-methyl-2-thieny1)-9H-ovrido 13,4-blindole-3-
carboxylate, cis and trans isomers 

The same method but starting from racemic tryptophan methyl ester and 5-

methyl-2-thiophenecarboxaldehyde gave the cis and trans isomers of the title 

	

15 	compound. 

Cis isomer : oily compound 1H NMR (CDC13) 5 (ppm) : 8.4 (brs, 1H, NH-indole); 

7.7 - 6.6 (m, 6H, H aromatic); 5.5 (brs, 1H, H-1); 3.9 (dd, 1H, H-3); 3.85 (s, 3H, 
CO2CH3); 3.3 - 2.9 (m, 2H, H-4); 2.5 (s, 3H, CH3). 

Trans isomer : white crystals m.p.: 194°C. 
20 

Intermediates 67 and 68  

(18. 3R)-Methyl 1,2.3,4-tetra hydro-143, 4-methylenedioxypheny1)-9H-pyridor3,4- 
blindole-3-carboxylate and 

(1R.3R)-methyl 1.2. 3.4-tetrahydro-1-(3, 4-methylenedioxypheny1)-9H-pyridor3 .4- 

	

25 	blindole-3-carboxvlate  

To a stirred solution of D-tryptophan methyl ester (obtained by treating th 
corresponding hydrochloride salt in water with saturated aqueous NaHCO3 

solution and extraction with CH2Cl2) (25.7g) and piperonal (19,4g) in anhydrous 
dichloromethane (700m1) cooled to 0°C was added dropwise trifluoroacetic acid 

	

30 	(18.1m1) and the solution was allowed to react at 4°C. After 5 days, the yellow 

solution was diluted with dichloromethane (500m1). The organic layer was 

washed with a saturated aqueous solution of NaHCO3, then with water (3 x• 

500m1) until the pH was neutral and dried over Na2SO4. The organic layer was 

evaporated under reduced pressure to a volume of about 500m1. The trans- 

	

35 	isomer, which crystallised, was filtered and the filtrate was reduced to 200m1. 
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Another fraction of the trans-isomer crystallised. The fractions of trans-isomer 
were combined to give the (1S,3R) isomer, Intermediate 67, as white crystals 
(11.4g). 

mp : 188°C 

	

5 	[cep = +32.4° (c = 1.03, CHCI3). 

The filtrate containing mainly the cis-isomer was reduced to 100m1 and isopropyl 

ether (200m1) was added. Upon cooling, the (1R,3R) isomer, Intermediate 68,  

crystallised as a white solid (17.4g). 

	

10 	mp : 154-155°C 

[a]g0e= + 24.4° (c = 1.03, CHC13). 

Intermediate 69  

	

15 	(1R.3R)-Methyl 1.2,3.4-tetrahydro-1-(3,4-methylenedioxypheny1)-9H-pyridor3,4- 
blindole-3-carboxylate  

Method A 

Intermediate 67 (5.0g) was dissolved in methanol (150m1). Hydrogen chloride 

was bubbled into the solution for several minutes at 0°C and the resulting yellow 

	

20 	solution was refluxed for 24 hours. The solvent was removed under reduced 

pressure and the residue was basified with a saturated aqueous solution of 

NaHCO3 and extracted with dichloromethane. The organic layer was washed 

with water, dried over Na2SO4 and purified by flash chromatography eluting 
with dichloromethane/methanol (9911) to give the title compound (2.3g) 

	

25 	corresponding to an authentic sample of Intermediate 68. 

Method B  

Intermediate 67 (25g) was heated in 1N hydrochloric acid (78.5m1) and water 

(400m1) at 60°C for 36 hours. From the initial pale yellow solution, a white solid 

	

30 	precipitated. The mixture was then allowed to cool to 0°C and the solid filtered. 
The solid was then washed with diisopropyl ether (3 x 200m1) and dried to give 

the hydrochloride salt of the title compound (20g) as a white solid. 

mp (dec.) : 209 - 212°C 

	

35 	Method C 
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A 1 : 1 mixture of the cis and trans isomers of Intermediates 54 and 55 (2g) was 
heated in 1N hydrochloric acid (6.8m1) and  water (15m1) at 50°C for 72 hours. A 

similar work-up as described in Method B above gave the hydrochloride salt of 

the title compound (1.7g) as a white solid. 

5 
Intermediate 70  

(R)-Na-(3,4-MethylenedioxyphenvIcarbonv1)-tryptophan methyl ester 

To a suspension of D-tryptoohan methyl ester hydrochloride (10.2g) in 

anhydrous CH2Cl2 (150m1) cooled at 0°C was added dropwise triethylamin 

10 	(12.3m1). To the resulting solution solid piperonyloyl chloride (8.16g) was added 

portionwise at the same temperature, and the mixture was stirred at room 

temperature for 2 h. The mixture was washed successively with water, 0.5N 
hydrochloric acid, water, a saturated aqueous solution of NaHCO3 and again 

with water. After drying over Na2SO4 and evaporation of the solvent under 
15 	reduced presure, the resulting oil on trituration from hot cyclohexane afford d 

the title compound as a white solid (14.7g). 

mp : 123-124°C 
* [a] 20 = - 84.4° (c = 1.04, CHCI3). 

20 
Intermediate 71  

(R)-Na-(3,4-Methylenedioxyphenylthiocarbonv1)-tryotophan methyl ester 

A mixture of Intermediate 70 (14g) and Lawesson's reagent (9.28g) in 

dimethoxyethane (280m1) was heated at 60°C under N2 for 16 hours with 
25 	stirring. The reaction mixture was evaporated to dryness and the resulting oil 

was dissolved in ethyl acetate, then washed successively with an aqueous 

saturated solution of NaH CO3 and water and dried over Na2SO4. The oily 
residue obtained after evaporation under reduced pressure gave, on trituration 

from cyclohexane, a yellow powder which was filtered and washed with cooled 
30 	methanol to afford the title compound (9.74g). 

mp : 129-130°C 
20° [a]D  = - 186.8° (c = 1.14, CHCI3). 

35 	Intermediate 72 
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(1R.3R)-Methyl 1,2,3.4-tetrahydro-1-(3.4-methvienedioxvphenv1)-9H-pvrido(3.4- 
blindole-3-carboxvlate  

A solution of Intermediate 71 (9g) and methyl iodide (10m1) in anhydrous 

dichloromethane (200m1) was heated at reflux under an argon atmosphere with 

	

5 	protection from light. After 24 hours, the solvent was removed under reduced 

pressure to give an orange oil which on trituration from hexane gave a solid 

which was washed with ether and used without further purification in the next 

step. This compound (13.11g) was dissolved in methanol (250m1) and the 

solution was cooled to -78°C. NaBH4 (0.99g) was then added by portions and 

	

10 	the mixture was stirred at the same temperature for 1 hour. The reaction was 

quenched by addition of acetone (10m1) and the solvent was removed under 

reduced pressure. The residue was dissolved in CH2C12, washed with water 

and then with brine and dried over Na2SO4. After evaporation of the solvent, 

the orange oil gave on trituration from a hot mixture of diethyl ether/cyclohexane 

	

15 	an orange powder which was recrystallised from diethyl ether/pentane to afford 

the title compound as a pale yellow solid (5.15g) corresponding to an authentic 
sample of Intermediate 68. 

Intermediate 73 

	

20 	(1R,3R)-Methvl 1.2, 3.4-tetrahydro-2-chloroacetv1-(3,4-methylenedioxyphenv1)- 
9H-ovrido(3,4-blindole-3-carboxylate 
Method A 

To a stirred solution of Intermediate 72 (9.7g) and NaHCO3 (2.79g) in 

anhydrous CHCI3 (200m1) was added dropwise chioroacetyl chloride (5.3m1) at 

	

25 	0°C under N2. The resulting mixture was stirred for 1 hour at the same 

temperature and diluted with CHCI3 (100m1). Water (100m1) was then add d 

dropwise with stirring to the mixture, followed by a saturated aqueous solution of 
NaHCO3. The organic layer was washed with water until neutrality and dried 

over Na2SO4. After evaporation of the solvent under reduced pressure, the oily 

	

30 	compound obtained was crystallised from ether to give the title compound as a 
pale yellow solid (9.95g). 

mp : 233°C 
20° [a]co  = - 125.4° (c = 1.17, CHCI3). 

35 

Method B  
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Chloroacetyl chloride (4m1) was added dropwide to a solution of Intermediate 72 

(16.1g) and triethylamine (7m1) in anhydrous CH2Cl2 (200m1) at 0°C under N2. 
The solution was stirred at 0°C for 30 minutes, then diluted with CH2Cl2 

(300m1). The solution was washed with water (200m1), a saturated aqueous 

	

5 	solution of NaHCO3 (300m1) and brine (400m1). After drying over Na2SO4 and 

evaporation under reduced pressure, the resulting solid was washed with ether 

(300m1) to give the title compound as a pale yellow solid (18.3g). 

Intermediate 74  

	

10 	Methyl 1.2,3.4-tetrahydro-6-methy1-1-S3.4-methvIenedioxvphenv1)-9H-ovridor3.4- 

blindole-3-carboxvlate. cis and trans isomers  

The cis and trans isomers of the title compound were prepared using the 

method described in Intermediate 1 but starting from racemic 5-methyl-
tryptophan methyl ester and piperonal. 

	

15 	Cis isomer yellow solid m.p. : 85°C. 

Trans isomer : yellow solid m.p. : 185°C. 

Intermediates 75 and 76 

1R. 3R)-Methyl 1.2. 3.4-tetrahvdro-1-(7-(4-methyl-3.4-dihydro-2 H- 

	

20 	benzo(1.41oxazinv1))-9H-ovridof3.4-blindole-3-carboxviate, cis isomer and (1 S  
3R)-Methyl 1.2. 3 .4-tetra hydro-1-(7-(4-methy1-3,4-dihydro-2H- 

benzor1.41oxazinv1)1-9H-ovrido13 .4-b1 indole-3-carboxylate , trans isomer 

The same method, as described for intermediates 54 and 55, but starting from 

D-tryptophan methyl ester and 4-methy1-3,4-dihydro-2H-benzo[1,4]oxazine-7- 

	

25 	carboxaldehyde gave Intermediate 75 the cis isomer as an oily compound 1H 
NMR (CDCI3) 5 (ppm) : 7.6-7.1 (m, 5H) ; 6.9-6.6 (m, 3H) ; 5.15 (br s, 1H) ; 4.3 (t, 

2H) ; 4 (dd, 1H) ; 3.8 (s, 3H); 3.3 (t; 2H) ; 3.3-2.95 (m, 2H) ; 2.9 (s, 3H); 1.6 (br s) 

and intermediate 76, the trans isomer as white crystals m.p. : 119-121°C. 

	

30 	Intermediate 77  

Methyl 1,2.3 .4-tetrahvdro-1-(5-(N-benzvl indo linv1))-9H-pvridof 3,4-blindole-3-
carboxvlate. mixture of (1 R. 3R) and (1S, 3R) isomers  

The same method, as described for intermediates 54 and 55, but starting from 
D-tryptophan methyl ester and N-benzylindoline-5-carboxaldehyde gave 

	

35 	intermediate 77 as an oily compound. 
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Intermediates 78 and 79  
(1R, 3R)-Methvl 1,2,3.4-tetrahydro-1-(4-carbomethoxypheny1)-9H-pyridor3,4-

blindole-3-carboxylate, cis isomer and (1S. 3R)-methyl 1.2,3.4-tetrahydro-1-(4- 

	

5 	carbomethoxyphenv1)-9H-pyrido13.4-blindole-3-carboxylate, trans isomer 

The same method, as described for intermediates 54 and 55, but starting from 

D-tryptophan methyl ester and methyl 4-formylbenzoate gave Intermediate 78, 

the cis isomer as white crystals m.p. : 157-160°C and Intermediate 79, the trans 

	

10 	isomer as pale yellow crystals m.p. : 124-126°C. 

Intermediate 80  

S1 R, 3R)-Methyl 1.2.3.4-tetrahydro-2-12-(benzyloxycarbonyll-R-prolv11-1-(3.4-

methylenedioxyphenv1)-9H-oyridor3,4-blindole-3-carboxylate  

	

15 	A solution of N-(benzyloxycarbonyI)-D-proline acid chloride (0.64 g, 2.4 mmol) in 

anhydrous dichloromethane (10 mL) was added dropwise to a stirred solution of 
intermediate 54 (0.7 g, 2 mmol) and triethylamine (0.33 mL, 2.4 mmol) in 

dichloromethane (15 mL) at - 10°C. The mixture was stirred for 2 h at - 10°C 
after which it was diluted with dichloromethane (50 mL), washed with 

	

20 	hydrochloric acid (1N), water, a saturated solution of NaHCO3, a saturated NaCI 

solution and dried over Na2SO4. Evaporation of the solvent and recrystallisation 

of the crude product from methanol gave the title compound as pale yellow 

crystals (0.75 g) m.p. : 268-270°C. 

	

25 	Intermediate 81  
(1R, 3R)-Methyl 1.2 ,3.4-tetrahydro-2-12-(benzyloxycarbonv1)-S-proly11-1-(3,4-

methylenedioxyphenv1)-9H-pyridor3,4-blindole-3-carboxylate 
A solution of N-(benzyloxycarbonyl)-L-proline acid chloride (0.86 g, 3.2 mmol) in 

anhydrous dichloromethane (10 mL) was added dropwise to a stirred solution of 

	

30 	intermediate 54 (0.91 g, 2.6 mmol) and triethylamine (0.44 mL, 3.2 mmol) in 

dichloromethane (20 mL) at - 10°C. The mixture was stirred for 2 hours at - 10°C 
after which it was diluted with dichloromethane (60 mL), washed with • 

hydrochloric acid (1N), water , a saturated solution of NaHCO3, a.  saturat d 

NaCI solution and dried over Na2SO4. Evaporation of the solvent and 
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recrystallisation of the crude product from methanol/water gave the title 

compound  as pale yellow crystals (0.8 g) m.p. : 115-120°C. 

5 	Intermediate 82  

(1R, 3R1-Methyl 1.2.3A-tetrahvdro-2-(2-chloroprooionvI1-1-(3A-

methvIenedioxvphenvi)-91-1-ovrido(3,4-blindole-3-carboxvlate  

To a solution of (S)-(-)-2-chloropropionic acid (87 pl, 1 mmol) in anhydrous 

	

10 	dichloromethane (15 mL), was added dicyclohexylcarbodiimide (0.23 g, 
1.1 mmol). Intermediate 54 (0,35 g, 1 mmol) was then added and the mixture 
was stirred at room temperature for 20 hours. The formed precipitate of 
dicyclohexylurea was removed by filtration, the filtrate was evaporated in vacuo 
and the crude product was purified by flash chromatography eluting with 

	

15 	toluene/ethyl acetate : 95/5. The oily compound obtained was then crystallis d 
from ether/hexane to give the title compound  as pale yellow crystals (0.31 g) 
m.p. : 125-127°C. 

Intermediate 83  

	

20 	(1R, 3R)-Methyl 12, 3.4-tetrahvdro-2-(2-chloropropionv1)-1-(3,4- 

methvienedioxvphenv1)-9H-ovrido13,4-blindole-3-carboxviate  

To a solution of (R)-(+)-2-chloropropionic acid (191 pl, 2.2 mmol) in anhydrous 
dichloromethane (30 mL), was added dicyclohexylcarbodiimide (0.45 g, 
2.2. mol). Intermediate 54 (0,7 g, 2 mmol) was then added and the mixture was 

	

25 	stirred at room temperature for 20 hours. The formed precipitate of 
dicyclohexylurea was removed by filtration, the filtrate was evaporated in vacuo 
and the crude product was purified by flash chromatography eluting with 
toluene/ethyl acetate : 95/5. The oily compound obtained was then crystallised 
from ether/hexane to give the title compound  as pale yellow crystals (0.74 g) 

	

30 	m.p. : 126-128°C. 

Intermediates 84 and 85  

(1R, 3R)-Methyl 1Z3,4-tetrahvdro-1-(3,4-dibenzvloxvphenvI)-9H-pvrido(3,4-

blindole-3-carboxvlate cis isomer andPIS, 3R)-methyl 1,23A-tetrahvdro-1-(3,4- 

	

- 35 	dibenzvloxvohenvI)-9H-pvrido (3,4-blindole-3-carboxvlate trans isomer 
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The same method as described for intermediates 54 and 55 but starting from D-

tryptophan methyl ester and 3,4-dibenzyloxybenzaldehyde gave intermediate 

84, the cis isomer as an oily compound 1H NMR (CDCI3) 8(ppm) : 7.5 - 6.95 (m, 

15H) ; 6.85 (s, 1H) ; 6.75 (s, 2H) ; 5.1 (s, 2H) ; 5 (br s, 1H) ; 4.95 (d, 2H) 3.85 

	

5 	(dd, 1H) ; 3.7 (s, 3H) ; 3.2-2.8 (m, 2H) ; 2.3 (br s, 1H) and intermediate 85, the 

trans isomer as an oily compound I HNMR (CDCI3) 5 (ppm) 7.6-7 (m, 15H) ; 6.9-

6.7 (m, 3H) ; 5.2 (br s, 1H) ; 5.1 (s, 2H) ; 5 (s, 2H) ; 3.8 (t, 1H) ; 3.65 (s, 3H) ; 

3.3-3 (m, 2H) ; 2.25 (br s, 1H). 

	

10 	Intermediate 86  

(6R, 12aR)-2,3,6.7,12.12a-Hexahydro-6-(3,4-dibenzyloxypheny1)-2-methyl-

pvrazinof2'. 1' : 6.11pyrid013,4-blindole-1,4-dione  

The same two step procedure but starting from intermediate 84 and 

methylamine gave, after recrystallisation from dichioromethane/ether, the title 

	

15 	compound as white crystals m.p. : 158-160°C, [a120°D  = 	11.7° (c = 1.23 ; 
CHCI3). 

Intermediate 87  

	

20 	Methyl 1,2,3,4-tetrahydro-1-(5-(2-methylisoindoliny1))-9H-pyrido13,4-blindole-3- 
carboxylate. mixture of (1R.3R) and (1S.3R) isomers  

The same method, as described for intermediates 54 and 55, but starting from 

D-tryptophan methyl ester and N-methylisoindoline-5-carboxaldehyde gave 
intermediate 87 as an oily compound. 

25 

Example 1  

Cis-2.3,6,7.12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxvPhenv1)-
Pyrazinor2'.1':6_,11pyridof3,4-blindole -1,4-dione  

a) To a stirred solution of intermediate 1 (2 g) and NaHCO3 (0.6 g) in anhydrous 

	

30 	CHCI3 (40 mL) was added dropwise chioroacetyl chloride (1.1 mL) at 0°C. 
The resulting mixture was stirred for 1 hour at the same temperature and 
diluted with CHCI3. Water (20 mL) was then added dropwise with stirring to • 
the mixture, followed by a saturated solution of NaHCO3. The organic layer 
was washed with water until neutrality and dri d over Na2SO4. After 

	

35 	evaporation of th solvent under reduced pressur , cis-methyl 1,2,3,4- 
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tetra hydro-2-ch loroacetv1-1-(3.4-methylenedioxvphenvi)-9H-DvridoF3, 4-
blindole-3-carboxviate was obtained as an oil which was crystallised from 
ether (2 g, m.p. : 215-218bC) and was used without further purification in the 
next step. 

b) To a stirred suspension of the chloroacetyl intermediate (0.34 g) in Me0H 
(20 mL) was added at ambient temperature a solution of methylamine (33% in 
EtOH) (0.37 mL) and the resulting mixture was heated at 50°C under N2 for 
14 hours. The solvent was removed under reduced pressure and the residue 

10 	was dissolved in CH2Cl2 (50 mL). After washing with water (3x30 mL), drying 
over Na2SO4 and evaporating to dryness, the residue was purified by flash 
chromatography eluting with CH2C12/Me0H (99/1) and recrystallised from 
Me0H to give the  title compound as white crystals (0.19 g) m.p. : 253-255°C. 

15 	Analysis for C22H1 0304: 
Calculated:C,67.86;H,4.92;N,10.79; 
Found:C,67.53;H,4.99;N,10.62%. 

The following compounds were obtained in a similar manner : 
20 

Example 2 
Cis-2, 3, 6, 7, 12, 12a-hexahydro-2-butv1-10-fluoro-6-(4-methoxvphenvi)- 
pvrazinorZ, 	: 6,11pvrido T3,4-blindole-1,4-dione  
The same two step procedure but starting from butylamine and intermediate 52 

25 	gave, after recrystallisation from ethanol, the title compound as white crystals 
m.p. : 182°C. 
Analysis for C25H26FN303 (0.1 H20): 
Calculated : C, 68.67 ; H, 6.04 ; N, 9.61; 
Found : C, 68.38 ; H, 6.11 ; N, 9.53%. 

30 
Example 3 
Trans-2,3,6,7,12,12a-hexahvdro-2-methy1-6-(3,4-methvIenedioxvphenv1)- 
pvrazino12'.1':6,11pvridor3,4-blindole -1 ,4-dione  
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The same two step procedure but starting from methylamine and intermediate 2 
gave, after recrystallisation from toluene, the  title compound as white crystals 

m.o.: 301-303°C. 

Analysis for C22H1 9N304:  

	

5 	Calculated: C,67.86;H,4.92;N,10.79; 

Found:C,67.98;H,4.98;N,10.73%. 

Example 4  

Cis-2.3, 6,7.1 2.12a-hexahydro-6-(3.4-methvienedioxyphenv1)- 

	

10 	pvrazino(21,11:6,11Pvridor3,4-blindole -1.4-dione  

The same two step procedure but starting from ammonia and intermediate 1 

gave, after recrystallisation from methanol, the title compound as white crystals 

m.p. : 283-285°C. 

Analysis for C21H17N304:  

	

15 	Calculated: C,67.19;H,4_56;N,11.19; 

Found:C,67.04;H,4.49;N,11.10%. 

Example 5 
Cis-2.3.6.7,12,12a-hexahvdro-10-fluoro-644-methoxvphenyl)-2-(2,2,2- 

	

20 	trifluoroethvI)-pvrazino12'.1' : 6,11pvrido F3,4-blindole-1.4-dione  

The same two step procedure but starting from 2,2,2-trifluoroethylamine and 

intermediate 52 gave, after recrystallisation from ethanol/diisopropyl ether, the 

title compound as white crystals m.p. : 190°C. 
Analysis for C23H1 9F4N303: 

	

25 	Calculated : C, 59.87 ; H, 4.15 ; N, 9.11; 
Found : C, 59.81 ; H, 4.18 ; N, 9.21%. 

Example 6  

Cis-2, 	12a-hexahvdro-10-fl uoro-2-methyl-6-13,4-methylenedioxvphenv1)- 

	

30 	pvrazinof2s , 1' : 6.11pvrido13.4-blindole-1,4-dione 

The same two step procedure but starting from methylamine and intermediate 
50 gave, after recrystallisation from ethanol, the  title compound as white crystals 

m.p. : 292°C. 

Analysis for C22H1 8FN304:  

	

- 35 	Calculated : C, 64.86 ; H, 4.45 ; N, 10.31; 
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Found : C, 64.66 ; H, 4.60 ; N, 10.21%. 

Example 7  

16R. 12aS)-2,3,6,7,12,12a-hexahvdro-2-methvI-6-(3,4-methvIenedioxvphenv1)- 

	

5 	ovrazinor21,1` : 6.11ovrido(3,4-blindole-1,4-dione 

The same two step procedure but starting from methylamine and the trans 
isomer of intermediate 56 gave, after recrystallisation from toluene, the title 

compound  as white crystals m.p. :287-289°C. 

Analysis for C22H19N304 (0.25 toluene): 

	

10 	Calculated : C, 69.16 ; H, 5.13 ; N, 10.19; 

Found : C,69.09 ; H, 5.14 ; N, 10.19%. 

200  
[a]p  = -293.4° (C=1.28; CHCI3). 

	

15 	Example 8  

(6S, 12aR)-2,3,6,7,12,12a-hexahydro-2-methv1-6-(3,4-methvIenedioxvphenv1)-

ovrazino f2', 1' : 6.11ovrido13,4-blindole-1,4-dione  

The same two step procedure but starting from methylamine and intermediate 

55 gave, after recrystallisation from toluene, the title compound  as white crystals 

	

20 	m.p. : 287°C. 

Analysis for C221-11914304  (0.3 toluene): 

Calculated : C, 69.41 ; H, 5.17 ; N, 10.08; 

Found : C, 69.56 ; H,5.24 ; N, 10.08%. 
20° 

	

25 	la.JD  = 297.9° (C=1.21;. CHCI3). 

Example 9 

Cis-2, 3. 6, 7, 12, 12a-hexahvdro-2-12-(2-ovridv1)-ethv11-6-(3.4-

methvIenedioxvphenv1)-DvrazinoF2',1'-6,11ovridor3,4-blindole-1.4-dione  

	

30 	The same two step procedure but starting from 2-(2-pyridyl)ethylamine and 

intermediate 1 gave, after recrystallisation from 2-propanol, the title compound 

as white crystals m.p. : 218-222°C. 

Analysis for C281-124N404: 
Calculated : C, 69.99 ; H, 5.03 ; N, 11.66; 

	

. 35 	Found : C, 69.92 ; H, 5.16 ; N, 11.48%. 
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Example 10 

Cis-2,3,6,7.12,12a-hexahvdro-2-(2-pyridvImethvI)-6-(3 4 
	 _ _ 	• 

methylenedioxvphenvI)-pvrazinor2', 1' : 6,11Dvridor3,4-blindole-1,4-dione 

	

5 	The same two step procedure but starting from 2-pyridylmethylamine and 
intermediate 1 gave, after recrystallisation from DMFlwater, the title compound 

as cream crystals m.p : 285-286°C. 
Analysis for C27H22N404 (0.4 H20): 
Calculated : C, 68.45 ; H,4.85 ; N, 11.83; 

	

10 	Found : C, 68.58 ; H, 4.88 ; N, 11.90%. 

Example 11  

Cis-2,3,6,7,12,12a-hexahvdro-243-pvridvImethv11-6-(3,4-

methvienedioxvphenv1)-pyrazino12', 1' : 6.11pvridor31 4-blindole-1A-dione  

	

15 	The same two step procedure but starting from 3-pyridylmethylamine and 
intermediate 1 gave, after recrystallisation from CH2C12/Me0H, the title 

compound  as cream crystals m.p. : 292-293°C. 
Analysis : C27H22N404: 
Calculated : C, 69.52 ; H, 4.75 ; N, 12.01; 

	

20 	Found : C, 69.27 ; H, 4.74 ; N, 11.37%. 

Example 12  

Cis-2,3,6.7,12,12a-hexahvdro-2-(4-pvridvImethyl)-6-(3,4-

methvIenedioxyphenv1)7pvrazinof2', 1' : 6,1)pvridor3,4-blindole-1,4-dione  

	

25 	The same two step procedure but starting from 4-pyridylmethylamine and 
intermediate 1 gave, after recrystallisation from Me0H, the title compound  as 

pale yellow crystals m.p. : 273-274°C. 
Analysis for C271-122N404 (1.8 H20): 
Calculated : C, 65.00 ; H, 5.17 ; N, 11.23; 

	

30 	Found : C, 65.11 ; H, 4.85 ; N, 11.07%. 

Example 13 

Cis-2.3.6.7.12.12a-hexahvdro-2-ethy1-6-(3.4-methvIenedioxyphenv1)-

pyrazinof2' ,1':6, llpvridof 3 , 4-blindole -1 .4-dione  
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The same two step procedure but starting from ethylamine and intermediate 1 

gave, after recrystallisation from methanol, the title compound as white crystals 

m. p.: 272-274°C. 

Analysis for C23H21 N304:  

	

5 	Calculated: C,68.47:11,5.25;N,10.42; 

Found:C,68.52;H,5.35; N,10.53%. 

Example 14 

Cis-2,3,6,7,12,12a-hexahvdro-2-(2,2,2-trifluoroethyl)-6-a4- 

	

10 	methylenedioxvohenv1)-Pvrazinof2'.1':6,11pyridor3,4-blindole -1,4-dione  

The same two step procedure but starting from 2,2,2-trifluoroethylamine and 

intermediate 1 gave, after recrystallisation from Et0H, the title compound as 

white crystals m.p. : 303°C. 

Analysis for C23H18F3N304: 

	

15 	Calculated: C,60.40;H,3.97;N,9.19; 

Found:C,60.43;H,4.15;N,9.16%. 

Example 15  
Cis-2.3.6.7,12,12a-hexahvdro-6-(3.4-methvienedioxvphenv1)-2-propvl- 

	

20 	ovrazinof21,11:6,11pvrido13,4-blindole -1,4-dione 

The same two step procedure but starting from propylamine and intermediate 1 

gave, after recrystallisation from methanol, the title compound as white crystals 

m.p. : 270-271°C. 
Analysis for C24H23N304: 

	

25 	Calculated: C,69.05;H,5.55;N,10.07; 

Found:C,69.22;H,5.50; N,9.80%. 

Example 16  

Cis-2,3,6,7,12,12a-hexahvdro-2-isopropyl-6-(3,4-methvIenedioxvpheny1)- 

	

30 	pvrazinor21,11:6,11pvridor3,4-blindole -1,4-dione  

The same two step procedure but starting from isopropylamine and intermediate 

1 gave, after recrystallisation from methanol, the title compound as white 

• crystals m.p. : 248-250°C. 

Analysis for C24H23N304: 

	

- 35 	Calculated: C,69.05;H,5.55;N,10.07; 
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Found:C,68.86;H,5.66;N,10.21%. 

   

    

Example 17  

Cis-2,3.6,7,12,12a-hexahydro-2-cyclopropv1-6-(3,4-methvienedioxvpheny1)- 

	

5 	pvrazinof2',1':6,11pvridof3,4-blindole -1,4-dione  

The same two step procedure but • starting from cyclopropylamine and 

intermediate 1 gave, after recrystallisation from methanol, the title compound  as 

white crystals m.p. : 290-292°C. 

Analysis for C24H21N304: 

	

10 	Calculated: C,69.39;H,5.10;N,10.11; 

Found:C,69.11;H,5.20;N,9.94%. 

Example 18  

Cis-2.3.6,7,12.12a-hexahvdro-2-butyl-6-(3,4-methvlenedioxvphenvI)- 

	

15 	pvrazinof2',1':6,11pvridof3,4-blindole -1,4-dione  

The same two step procedure but starting from butylamine and intermediate 1 

gave, after recrystallisation from methanol/water, the title compound  as white 
crystals m.p. : 241-243°C. 

Analysis for C25H25N304: 

	

20 	Calculated: C,69.59;H,5.84;N,9.74; 

Found:C,69.77;H,5.82;N,9.81%. 

Example 19  

Trans-2,3,6.7,12.12a-hexahvdro-2-butyl-6-(3,4-methvienediowphenyl)- 

	

25 	pvrazinol21,1':6,11Dvridor3,4-blindole -1,4-dione  

The same two step procedure but starting from butylamine and intermediate 2 
gave, after recrystallisation from toluene, the title compound  as white crystals 
m.p. : 243°C. 
Analysis for C25H25N304: 

	

30 	Calculated: C,69.59;H,5. 84; N,9.74; 

Found:C,69.80;1-1,5.78;N.9.52%. 

Example 20 

Cis-2,3,6,7,12,12a-hexahydro-2-cyclopropvimethvi-6-(3,4- 

	

- 35 	methvIenedioxvphenv1)-pvrazinof21,1':6,11pvridof3,4-blindole -1,4-dione 
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The same two step procedure but starting from cyclopropylmethylamine and 
intermediate 1 gave, after recrystallisation from methanol, the title compound as 

white crystals 	217-218°C: - 
Analysis for C25H23N304: 

	

5 	Calculated: C,69.92;H,5.40;N,9.78; 
Found:C,70.02;H,5.47;N,9.84%. 

Example 21  

Cis-2,3,6,7,12.12a-hexahvdro-2-cyclopenty1-6-(3,4-methylenedioxvphenvI)- 

	

10 	pvrazinoT2'.1':6.11pvrido13.4-blindole -1.4-dione  

The same two step procedure but starting from cyclopentylamine and 

intermediate 1 gave, after recrystallisation from acetone, the title compound as 

white crystals m.p. : 270°C. 
Analysis for C26H26N304: 

	

15 	Calculated: C,70.41;H,5.68;N,9.47; 

Found:C,70.58;H,5.63;N,9.38%. 

Example 22  

Cis-2.3.6.7.12.12a-hexahvdro-2-cyclohexv1-6-(3,4-methvIenedioxvphenv1)- 

	

20 	pvrazinol2'.1':6.11pvridor3.4-blindole -1,4-dione  

The same two step procedure but starting from cyclohexylamine and 
intermediate 1 gave, after recrystallisation from methanol/water, the title 

compound as white crystals m.p. : 268-269°C. 
Analysis for C27H27N304: 

	

25 	Calculated: C,70.88;H,5.95;N,9.18; 

Found:C,70.82;H,5.89;N,9.21%. 

Example 23 

Cis-2 ,3,6,7 ,12,12a-hexahydro-2-benzy1-6-(3.4-methvIenedioxvphenv1)- 

	

30 	pvrazino121.1':6,11pvridol3.4-blindole -1 .4-dione 

The same two step procedure but starting from benzylamine and intermediate 1 

gave, after recrystallisation from dichloromethane/hexane, the title compound  
as white crystals m.p. : 285-287°C. 

Analysis for C28H23N304(1 H20): 

	

35 	Calculated: C,69.55;H,5.21;N,8.69; 
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Found:C,69.30; H,5.06; N, 8.48%. 

  

    

Example 24  

Cis-2.3,6,7,12,12a-hexahydro-2-(4-fluorobenzv11-6-(3.4-methylenedioxyphenv1)- 

	

5 	pvrazinof7,1':6,11ovridor3,4-blindole -1.4-dione  

The same two step procedure but starting from 4-fluorobenzylamine and 
intermediate 1 gave, after recrystallisation from acetone, the title compound  as 
white crystals m.p. : 281-283°C. 
Analysis for C28H22FN304: 

	

10 	Calculated: C,69.56;H,4.59;F,3.93;N.8.69; 
Found:C69.54;H,4.58;F,3.82;N,8.63%. 

Example 25  

Cis-2,3,6,7,12,12a-hexahvdro-6-(4-methoxvohenvI)-2-methvl- 

	

15 	ovrazinof2',1':6,11ovridof3,4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and intermediate 3 
gave, after recrystallisation from 2-propanol, the title compound  as white 
crystals m.p. : 257-263°C. 
Analysis for C22H21 N303: 

	

20 	Calculated: C,70.38;H,5.64;N,11.19; 
Found:C,70.11; H,5.55;N,11. 15%. 

Example 26  

Trans-2,3,6,7,12,12a-hexahvdro-6-(4-methoxvphenv1)-2-methyl- 

	

25 	pvrazino12',1':6,11ovrido13,4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and intermediate 4 
gave, after recrystallisation from diisopropyl ether, the title compound  as whit 
crystals m.p. : 225-228°C. 
Analysis for C22H21 N303: 

	

30 	Calculated: C,70.38;H,5.64;N,11.19; 
Found:C,70.34;H,5.77;N,11.19%. 

Example 27  

Cis-2.3,6.7,12,12a-hexahvdro-2-ethvI-6-(4-methoxvphenv1)- 

	

- 35 	pvrazino12',1`:6,11pvridcif3,4-blindole -1,4-dione  
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The same two step procedure but starting from ethylamine and intermediate 3 
gave, after recrystallisation from methanol, the title compound  as white crystals 

m.p. : 245-255°C. 
Analysis for C23H23N303: 

	

5 	Calculated: C,70.93; H, 5.95; N,10.79; 
Found: C ,70.74;H,6.06; N,10.87%. 

Example 28  

Cis-2.3.6.7.12.1 2a-hexanydro-6-(4-methoxvphenv1)-2-(2,2,2- 

	

10 	trifluoroethyppyrazinof2',1*:6,11ovridor3.4-blindole -1 .4-dione  

The same two step procedure but starting from 2,2,2-trifluoroethylamine and 
intermediate 3 gave, after recrystallisation from ethanol , the title compound  as 

white crystals m.p. : 232°C. 
Analysis for C23H20F3N303: 

	

15 	Calculated: C,62.30;H,4.55;N,9.48; 
Found:C,62.08;H,4.66;N,9.54%. . 

Example 29  

Cis-2.3,6,7,12.12a-hexahvdro-2-butv1-6-(4-methoxvphenv1)- 

	

20 	pvrazinof2',1':6.11ovrido[3.4-blindole -1 ,4-dione  

The same two step procedure but starting from butylamine and intermediat 3 
gave, after recrystallisation from methanol,the title compound  as white crystals 
m.p. : 157°C. 
Analysis for C25H27N303(0.5H20): 

	

25 	Calculated: C,70.40;H,6.62;N,9.85; 
Found:C,70.25;K6.60;N,9.83%. 

Example 30  

Trans-2, 3.6,7,12.1 2a-hexahvdro-2-butyl-6-(4-methoxvphenv1)- 

	

30 	pvrazinoi21.1':6.11ovrido13.4-blindole -1.4-dione  

The same two step procedure but starting from butylamine and intermediate 4 
gave, after recrystallisation from methanol, the title compound  as white crystals 
m.p. : 212-214°C. 
Analysis for C25H27N303: 

	

. 35 	Calculat d: C,71.92;H,6.52;N,10.06; 
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Found:C,71.81;H,6.55;N,10.03%. 

Example 31 

Cis-2,3,6.7,12,12a-hexahydro-6-(4-methoxvphenv1)-2-cvdopropylmethvl- 

	

5 	pvrazinor2'.1':6,11pvridoi3,4-blindole -1.4-dione  

The same two step procedure but starting from cyciopropylmethylamine and 

intermediate 3 gave, after recrystallisation from methanol, the title compound  as 

white crystals m.p. : 180-185°C. 

Analysis for C25H25N303 (0.5H20): 

	

10 	Calculated: C,70.74;H,6.17;N,9.90; 

Found:C, 70.91 ; H, 6.16 ; N, 9.80%. 

Example 32  

Cis-2,3.6,7,12.12a-hexahvdro-2-benzv1-6-(4-methoxvphenv1)- 

	

15 	pvrazinof2'.1':6.11ovrido13.4-blindole -1,4-dione  

The same two step procedure but starting from benzylamine and intermediate 3 

gave, after recrystallisation from acetone, the title compound  as white crystals 

m.p. : 275-279°C. 
Analysis for C25H25N303: 

	

20 	Calculated: C,74.48;H,5.58;N,9.31; 

Found:C,74.53; H,5.60; N, 9.20%. 

Example 33  

Cis-2,3.6,7,12,12a-hexahvdro-6-(3-methoxvphenv1}-2-methyl- 

	

25 	pvrazino[2'.1':6,11pvridof3A-blinclole -1,4-dione 

The same two step procedure but starting from methylamine and intermediate 5 

gave, after recrystallisation from methanol, the title compound  as white crystals 

m.p. : 267-269°C. 
Analysis for C22H21 N303: 

	

30 	Calculated: C,70.38;H,5.64;N,11.19; 

Found:C,70.32;H,5.59;N,11.25%. 

Example 34 

Cis-2,3,6,7.12,12a-hexahvdro-6-(4-ethoxvphenvI)-2-methvl- 

	

. 35 	pyrazinor2%1':6.11pyrido[3.4-blindole -1,4-dione 
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The same two step procedure but starting from methylamine and intermediate 6 

gave, after recrystallisation from methanol, the title compound  as white crystals 

m.p. : 247-248°C. 
Analysis for C23H23N303: 

	

5 	Calculated: C,70.93.H,5.95;N,10.79; 

Found:C,71.23;H,5.95;N,10.63%. 

Example 35 

Cis-2.3,6,7,12.12a-hexahvdro-6-(4-ethoxvphenv1)-2-cyclopropvImethvl- 

	

10 	bvrazino[2.1':6.11pvrido13.4-blindole -1,4-dione  

The same two step procedure but starting from cyclopropylmethylamine and 

intermediate 6 gave, after recrystallisation from 2-propanol, the title compound 

as white crystals m.p. : 160-162°C. 

Analysis for C26H27N303: 

	

15 	Calculated: C,72.71;H,6.34;N,9.78; 

Found:C,72.28;H,6.39;N,9.71%. 

Example 36  

Cis-2.3.6,7.12.12a-hexahvdro-6-(2,3-dihydrobenzofbifuran-5-v1)-2-methvl- 

	

20 	pvrazinor2',1':6.11pvrido13.4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and intermediate 8 

gave, after recrystallisation from methanol, the title compound  as white crystals 

m.p. : 292-294°C. 
Analysis for C23H21 N303: 

	

25 	Calculated: C,71.30;H,5.46;N,10.85; 

Found:C,71.15;H,5.56;N,10.84%. 

Example 37  

Cis-2.3.6,7. 12,12a-hexahvdro-6-(2, 3-dihvdrobenzof bffuran-5-v1)-2- 

	

30 	cyclopropvImethvl-pyrazinol21,1':6,11pvridor3,4-blindole -1.4-d lone  

The same two step procedure but starting from cyclopropylmethylamine and 

intermediate 8 gave, after recrystallisation from methanol, the title compound  as 

white crystals m.p. : 165-166°C. 

Analysis for C26H25N303: 

	

- 35 	Calculated: C,73.05;H,5.89;N,9.83; 
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Found:C,73.08;H,5.97;N,9.87%. 

Example 38  

Cis-2,3,6J,12,12a-hexahydro-6-(3,4-ethvIenedioxvphenv1)-2-methvl- 

	

5 	pvrazino12',1':6,11pvridor3,4-bfindole -1,4-dione 

The same two step procedure but starting from methylamine and 
intermediate 10 gave, after recrystallisation from acetone, the title compound  as 
white crystals m.p. : 303-305°C. 
Analysis for C23H21 N304: 

	

10 	Calculated: C,68.47;H,5.25:N,10.42; 
Found:C,68.35;H,5.31;N,10.27%. 

Example 39  

Cis-2,3,6,7,12,12a-hexahvdro-6-(3.4-ethvIenedioxyphenv1)-2-cyclopropvImethyl- 

	

15 	pvrazino12',1 1:6.11pvrido[3,4-blindole -1,4-dione  

The same two step procedure but starting from cyclopropylmethylamine and 
intermediate 10 gave, after recrystallisation from dichloromethane/ether, the title 
compound  as white crystals m.p. : 288-290°C. 
Analysis for C26H25N304: 

	

20 	Calculated: C,70.41;H,5.68;N,9.47; 
Found:C,70.15;H,5.62;N,9.30%. 

Example 40  

Cis-2,3,6,7,12,12a-hexahvdro-2-butyl-6-(2-chlorophenvI)- 

	

25 	pvrazino12'.1 1:6.11pvridoF3,4-blindole -1,4-dione  

The same two step procedure but starting from butylamine and intermediate 12 
gave, after recrystallisation from methanol/water, the title compound  as white 
crystals m.p. : 146°C. 
Analysis for C24H24CIN302(0.75 H20): 

	

30 	Calculated: C,66.20;11,5.90;N,9.65; 
Found:C,66.15;H,5.95;N,9.69%. 

Example 41  

Cis-2,3,6,7,12,12a-hexahvdro-6-(4-chlorophenv1)-2-methyl- 

	

- 35 	pvrazinor21,1':6,11pvrido13.4-blindole -1,4-dione  
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. 	_ 

The same two step procedure but starting from methylamine and 

intermediate 13 gave, after recrystallisation from methanol, the title compound  

as white crystals m.p. : 274°C. 

Analysis for C21H18C1N302 (0.25 H20): 

5 	Calculated: C,65.63;H,4.85;N,10.93; 

Found:C,65.39;H,4.84;N,10.85%. 

Example 42  
Cis-2,3,6,7,12.12a-hexahydro-2-butv1-6-(4-chlorophenyll- 

	

10 	pvrazin0121,1':6.11Dvrido13,4-blindole -1,4-dione  

The same two step procedure but starting from butylamine and intermediate 13 

gave, after recrystallisation from ethanol/water, the title compound as white 

crystals m.p. : 164-166°C. 

Analysis for C241124CIN302: 

	

15 	Calculated: C,68.32;H,5.73;CI,8.40;N,9.96; 

Found:C,68.48;H,5.64;C1,8.37;N,9.99%. 

Example 43  
Cis-2.3.6,7,12.12a-hexahvdro-6-(3.4-dichlorophenv11-2-methvi- 

	

20 	pvrazinor21,1':6,11pvrido13,4-blindole -1.4-dione  

The same two step procedure but starting from methylamine and 
intermediate 15 gave, after recrystallisation from 	ethanol/DMF, the title 
compound as white crystals m.p. : >260°C. 
Analysis for C21 Hi 7Cl2N302 (0.5 H20): 

	

25 	Calculated: C,59.39;H,4.29;N,9.93; 

Found:C,59.32;H,4.16;N,9.99%. 

Example 44  

C is-2, 3 ,6,7,12,12a-hexahydro-2-butv1-6-phenyl-pyrazinor2%1':6.11pyridor3.4- 

	

30 	blindole -1,4-dione  

The same two step procedure but starting from butylamine and cis-methyl 

1,2,3,4-tetrahydro-1-pheny1-9H-pyrido[3,4-b]indole-3-carboxylatel gave, after 

recrystallisation from methanol/water, the title compound as white crystals m.p. : 

243-245°C. 

	

. 35 	Analysis for C24H25N302: 
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Calculated: C,74.39;H,6.50;N,10.84; 

Found:C,74.54;H,6.51;N,10.86%. 

1. D. Soerens et al., J. Org. Chem. 44, 535 - 545 (1979). 

	

5 	Example 45  

Cis-2. 3. 6 ,7 ,12.12a-hexahvdro-2-benzv1-6-phenvi-pvrazinor21 , 1':6,11pyrido13, 4-

blindole -1,4-dione 

The same two step procedure but starting from benzylamine and cis-methyl-

1,2, 3,4-tetrahydro-1-phenyl-9H-pyrido[3,4-blindole-3-carboxylate gave, after 

	

10 	recrystallisation from methanol, the title compound  as white crystals m.p. : 193- 

195°C. 

Analysis for C27H23N302: 

Calculated: C,76.94;Hy5.50;N,9.97; 

Found: C,77.23; H, 5. 54; N,9.97%. 

15 

Example 46  

Trans-2,3,6,7.12, 12a-hexahvdro-2-benzv1-6-phenvl-pvrazinor21,1':6,11pyrido[3,4- 

blindole -1,4-dione  

The same two step procedure but starting from benzylamine and cis-methyl- 

	

20 	1,2,3, 4-tetrahydro-1-phenyl-9H-pyrido[3,4-b]indole-3-carboxylate gave, after 
recrystallisation from methanol, the title compound  as white crystals m.p. : 

284°C. 

Analysis for C27H23N302: 

Calculated: C,76.94;H,5.50;N,9.97; 

	

25 	Found: C,76. 88; H,5.45; N,9.89%. 

Example 47  

Cis-2.3.6.7,12,12a-hexahvdro-2-methvI-6-(1,2,3,4-tetrahvdro-6-naphthvi)-

pvrazinor21.1 1:6,11rwridor3,4-blindole -1,4-dione  

	

30 	The same two step procedure but starting from methylamine and 

intermediate 17 gave, after recrystallisation from methanol, the title compound 

as white crystals m.p. : >260°C. 

Analysis for C25H25N302: 

Calculated: C,75.16;H,6.31;N,10.52; 

	

- 35 	Found:C,74.93;H,6.43;N,10.63%. 
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Example 48 

   

     

     

Cis-2,3.6,7.12,12a-hexahvdro-2-isopropyl-6-(1,23,4-tetrahydro-6-naphthvi)-

Dvrazinor2',1':6,11pvrido13,4-blindole -1.4-dione  

	

5 	The same two step procedure but starting from isopropylamine and intermediate 
17 gave, after recrystallisation from the title compound  as off-white crystals 
m.p. : 244-246°C. 
Analysis for C27H29N302 (0.25H20): 
Calculated: C,75.06;H,6.88;N,9.73; 

	

10 	Found:C,75.00;H,6.83;N,9.69%. 

Example 49 

Cis-2,3.6,7,12,12a-hexahydro-2-cyclopropvImethvl-6-(1,2.3,4-tetrahvdro-6-

naphthvI))-Pvrazinor21.1 1:6,11pvrido13,4-blindole -1,4-dione 

	

15 	The same two step procedure but starting from cyclopropylmethylamine and 
intermediate 17 gave, after recrystallisation from ethanol/pentane, the title 
compound  as white crystals m.p. : 125°C. 
Analysis for C2811201302 (0.25 H20): 
Calculated: C,75.73;H,6.70;N,9.46; 

	

20 	Found:C,75.45;H,6.86;N,9.14%. 

Example 50  

Cis-2.3.6.7,12.12a-hexahvdro-2-methvI-6-(2-naohthvI)-

pvrazino121,1':6,11arido(3.4-blindole -1,4-dione  

	

25 	The same two step procedure but starting from methylamine and 
intermediate 18 gave, after recrystallisation from dichloromethane/methanol, the 
title compound  as white crystals m.p. : >260°C. 
Analysis for C25H21 N302 (0.25H20): 
Calculated: C,75.08;H,5.42;N,10.51; 

	

30 	Found:C,75.35;H,5.42;N,10.49%. 

Example 51  

Cis-2,3.6.7,12, 12a-hexahvdro-2-butyl-642-thienv1)-pvrazinor2',1':611pyridol3,4-

blindole -1,4-dione  
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The same two step procedure but starting from butylamine and intermediate 20 

gave,__after recrystallisation from ethanol,_ the title compound as_ white crystals 
m.p. : 226°C. 
Analysis for C22H23N302S: 

	

5 	Calculated: C,67.15;H,5.89;N,10.68; 

Found: C ,67. 39; H, 5.88; N,10.77%_ 

Example 52  

Cis-2,3.6,7,12.12a-hexahvdro-6-(5-bromo-2-thienv1)-2-methyl- 

	

10 	ovrazino12'.1':6.11pvridor3.4-blindole -1 .4-dione 

The same two step procedure but starting from methylamine and 

intermediate 24 gave, after recrystallisation from ethanol, the title compound as 
a cream powder m.p. : 258°C. 

Analysis for C gHielElrN302S: 

	

15 	Calculated: C,53.03;H,3.75;N,9.76; 

Found:C,53.01;H,3.78;N,9.69%. 

Example 53 

Cis-2,3.6,7,12.12a-hexahvdro-6-(4-bromo-2-thienvI)-2-methvl- 

	

20 	pvrazinor2',1':6,11pvrido13,4-blindole -1,4-dione  
The same two step procedure but starting from methylamine and 

intermediate 26 gave, after recrystallisation from ethanol, the title compound as 
white crystals mp. 292°C. 

Analysis for C191-I isBrN302S (0.25H20): 

	

25 	Calculated: C,52.48;H,3.82;N,9.66; 

Found:C,52.46;H,3.81;N,9.60%. 

Example 54  

Cis-2,3,6,7.12,12a-hexahydro-6-(5-bromo-2-thienv1)-2-cyclooropvImethvl- 

	

30 	pyrazinof21, 6, 11pvridor3,4-blindole-1,4-dione 

The same two step procedure but starting from cyclopropylmethylamine and 

intermediate 24 gave, after recrystallisation from ethanol, the title compound as 
white crystals m.p. : 190°C. 

Analysis for C22H20BrN3O2S: 

	

- 35 	Calculated: C,56.18;H,4.29;N,8.93; 
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Found:C,55.92;H,4.28;N,8.74%. 

  

    

Example 55 

Cis-2.3.6,7.12,12a-hexahvdro-6-(5-bromo-2-thienv1)-2-cyclopentvl- 

	

5 	pvrazinor21,1':6,11pyridop,4-blindole -1,4-dione  

The same two step procedure but starting from cyclopentylamine and 

intermediate 24 gave, after recrystallisation from ethanol, the title compound  as 
white crystals m.p. : 252°C. 
Analysis for C23F122BrN302S: 

	

10 	Calculated: C,57.03;H,4.58;N,8.67; 
Found:C,56.87;H,4.66;N,8.68%. 

Example 56  

Cis-2,3.6.7,12,12a-hexahvdro-2-methvI-6-(5-methyl-2-thienvfl- 

	

15 	pvrazinor21.1':6,11pvridor3,4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and the cis isomer 

of intermediate 66 gave, after recrystallisation from ethanol, the title compound  

as white crystals m.p. : 282°C. 

Analysis for C201-11013026 (0.25H20): 

	

20 	Calculated: C,64.93;H,5.31;N,11.36; 

Found:C,64.84;H,5.28;N,10.81%. 

Example 57  

Cis-2,3,6,7,12.12a-hexahydro-2-methy1-6-(3-thieny1)- 

	

25 	pvrazinor21 .1':6,11ovridor3.4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and 
intermediate 22 gave, after recrystallisation from acetone, the title compound  as 
white crystals m.p. : 290-295°C. 

Analysis for C191-117N302S: 

	

30 	Calculated: C,64.94;H,4_88;N,11.96; 

Found: C,.64.81 ; H,4.95 ; N,11.68%. 

Exampl 58  

Cis-2.3.6.7.12.12a-hexahvdro-2-buty1-6-p-thienvn-pyrazinor7,1':6,11pyridor3.4- 

	

. 35 	blindole -1.4-dione  
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The same two step procedure but starting from butylamine and intermediate 22 

gave, after recrystallisation from methanol,_ the title compound as white crystals ------ - - 

m.p. : 236-239°C. 
Analysis for C22H23N302S: 

	

5 	Calculated: C,67.15;H,5.89;N,10.68;S,8.15; 

Found:C,67.42;H,5.76;N,10.57:S,8.01%. 

Example 59  

Cis-2.3.6.7.12.12a-hexahvdro-2-methy1-6-(3-furv1)-ovrazinof2',1':6,11pyrido[3,4- 

	

10 	bIndole -1,4-dione 

The same two step procedure but starting from methylamine and the cis isomer 

of intermediate 28 gave, after recrystallisation from ether, the title compound as 

a white solid m.p. : 250°C. 

Analysis for C191-117N303 (0.5H20): 

	

15 	Calculated: C,66.27;H,5.27;N,12.20; 

Found:C,66.33;H,5.48:N,12.02%. 

Example 60 

Cis-2.3.6,7.12.12a-hexahydro-2-methyl-645-methvI-2-fund1- 

	

20 	pvrazinoi2',1':6.11ovridor3.4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and 

intermediate 29 gave, after recrystallisation from ethanol, the title compound as 
a cream powder m.p. : 303°C. 

Analysis for C20Fli gN3O3 (0.25H20): 

	

25 	Calculated: C,67.88;H,5.55;N,11.87; 
Found:C,67.90;H,5.50;N,11.98%. 

Example 61  

Cis-2,3,6,7.12.12a-hexahvdro-2-methvI-644-methviphenv1)- 

	

30 	pvrazinor7.1.:6.11ovridor3,4-blindole -1, 4-dione  

The same two step procedure but starting from methylamine and 

intermediate 31 gave, after recrystallisation from ethanol, the title compound as 

white crystals m.p. :>260°C. 

Analysis for C22H21  N302 (0.25 H20): 
• 35 	Calculat d: C,72.61:1-1,5.95;N,11.55; 
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Found:C,72.73;H,5.96;N,11.59%. 

     

      

Example 62  

Cis-2,3,6,7,12,12a-hexahvdro-2-isopropyl-6-(4-methylphenv1)- 

	

5 	pvrazino12',1':6,1Ipvridof3,4-blindole -1.4-dione  

The same two step procedure but starting from isopropylamine and intermediate 

31 gave, after recrystallisation from the title compound  as white crystals m.p. : 
170°C. 

Analysis for C24H25N302 (0.5H20): 

	

10 	Calculated: C,72.70;H,6.61;N,10.60; 

Found:C,73.06;H,6.43;N,9.66%. 

Example 63  

Cis-2,3,6,7,12,12a-hexahvdro-2-butyl-6-(4-methvlphenvI)- 

	

15 	pvrazinor2',1':6,11ovridor3.4-blindole -1,4-dione  

The same two step procedure but starting from butylamine and intermediate 31 
gave, after recrystallisation from methanol, the title compound  as white crystals 
m.p.: 194°C. 

Analysis for C25H27N302 (0.5H20): 

	

20 	Calculated: C,73.15;H,6.87;N,10.24; 

Found:C,73.01;H,6.84.N,10.26%. 

Example 64  

	

25 	Cis-2,3,6 7 12,12a-hexahvdro-2-cyclopropvImethyl-6-(4-methvlphenv1)- 

pvrazinor2',1 1:6,11pvridor3,4-blindole -1,4-dione  

The same two step_ procedure but starting from cyclopropylmethylamine and 
intermediate 31 gave, after recrystallisation from methanol/water, the- title 
compound  as white crystals m.p.: 194°C. 

	

30 	Analysis for C25H25N302 (1.1H20): 

Calculated: C,71.61;H,6.54;N,10.02; 
Found:C,71.42.H,6.07;N,9.95%. 

Example 65  
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Cis-2,3,6,7.12,12a-hexahvdro-2-methyl-6-(3-methylphenv1)-

pvrazino(2'.1':6,11pvridor3,4-blindole -1.4-dione  

The same two step procedure but starting from methylamine and 

intermediate 33 gave, after recrystallisation from ethanol , the title compound as 

	

5 	white crystals m.p. : >260°C. 

Analysis for C22H21 N302:  

Calculated: C,73.52;H,5.89;N,11.69; 

Found:C,73.60;H,5.97:N,11.66%. 

	

10 	Example 66  

C is-2,3,6,7,12, 12 a-hexahvdro-2-butyl-6-(4-trifluoromethylphenvl )-

pvrazinof2',1'76,11pyridor3,4-blindole -1,4-dione 

The same two step procedure but starting from butylamine and intermediate 35 

gave, after recrystallisation from methanol/water, the title compound as white 

	

15 	crystals m.p. : 155°C. 

Analysis for C25H24F3N302 (0.5H20): 

Calculated: C,64.65;H,5.43;N,9.05; 
Found:C,64.78;H,5.40;N,9.01%. 

	

20 	Example 67  

Cis-2,3,6.7,12,12a-hexahvdro-2-methvI-6-(4-trifluoromethoxvpheny1)-

pvrazinor2,1':6,11pwridof3.4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and the cis isomer 
of intermediate 65 gave, after recrystallisation from methanol, the title compound  

	

25 	as white crystals m.p. : 174-180°C. 
Analysis for C22H18F3N303 (0.5H20): 

Calculated: C,60.27;H,4.37;N,9.58; 

Found: C,60.24; H,4.28; N, 9.50%. 

	

30 	Example 68 

Cis-2, 3,6.7.1 2.12a-hexahvdro-2-methv1-6-(4-hvdroxvphenv1)- 
pvrazinof 2', 1':6. 1113yr-idol 3,4-bli ndole -1. 4-d ione  

The same two step procedure but starting from methylamine and 
intermediate 39 gave, after r crystallisation from methanol, th title compound 

- 	35 	as yellow crystals m.p. :179-180°C. 
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Analysis for C21 H19N303(1.25H20): 

Calculated: C,65.70;H,5.64;N,10.94; 

Found: C ,65.46;1-1,5.45; N,10.92%. 

	

5 	Example 69 

Cis-2.3.6.7.12,12a-hexahvdro-6-(3-hvdroxv-4-methoxvphenv1)-2-methvl-

pvrazinorZ,1':6,11pvridor3,4-blindole -1, 4-dione 

The same two step procedure but starting from methylamine and 

intermediate 40 gave, after recrystaflisation from ethanol, the title compound as 

	

10 	white crystals m.p. :320°C. 
Analysis for C22H21 N304(0.25H20): 

Calculated: C,66.74;H,5.47;N,10.61; 
Found:C,66.72;H,5.46;N,10.53%. 

	

15 	Example 70 

Cis-2.3.6.7.12,12a-hexahvdro-6-(4-hydroxv-3-methoxviphenv11-2-methyl-
pvrazinor21,1':6,1 bwrido13,4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and 
intermediate 41 gave, after recrystallisation from dichloromethane/ethanol, the 

	

20 	title compound as yellow crystals m.p. :264-265°C. 

Analysis for C22H21N304: 
Calculated: C,67.51;H,5.41;N,10.74; 

Found:C,67.05;H,5.41;N,10.62%. 

	

25 	Example 71  

Cis-2,3,6,7,12,12a-hexahvdro-2-butyl-6-(4-cvanophenv11-

pvrazinor2'.1':6,11pvridor3.4-blindole -1A-dione  
The same two step procedure but starting from butylamine and intermediate 37 

gave, after recrystallisation from methanol/water, the title compound as white 

	

30 	crystals m.p. 246°C. 

Analysis for C25H24N402 (1H20): 

Calculated: C,69.75;H,6.09;N,13.01; 

Found:C,69.50;H,5.96;N,12.86%. 

	

35 	Example 72 
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Cis-2,3.6.7,12, 12a-hexahvdro-6-(4-ethvlphenvl )-2-isopropv I-

pyrazinor21,1':6,11pyridor3,4-blindole -1,4-dione  

The same two step procedure but starting from isopropylamine and the cis 
isomer of intermediate 42 gave, after recrystallisation from n-pentane, the title 

	

5 	compound  as white crystals m.p. : 130°C. 

Analysis for C25H27N302 (0.5H20): 

Calculated: C,73.15;H,6.87;N,10.24; 

Found:C,73.39;H,7.08;N,9.81%. 

	

10 	Example 73 

2,12a-hexahydro-6-(4-ethylphenv1)-2-cyclopropvImethvl-

pvrazino121.1':611pvridor3,4-blindole -1,4-dione 

The same two step procedure but starting from cyclopropylmethylamine and the 

cis isomer of intermediate 42 gave, after recrystallisation from ethanol, the title 

	

15 	compound  as white crystals m.p. : 160°C. 

Analysis for C26H27N302: 

Calculated: C,75.52;H,6.58;N,10.16; 

Found:C,75.54;H,6.62:14,10.08%. 

	

20 	Example 74  

Cis-2,3,6,7,12,12a-hexahydro-644-isopropylphenv1)-2-methvl-

covrazinor21,1 1:6,11ovridor3,4-blindole -1, 4-dione  

The same two step procedure but starting from methylamine arid 

intermediate 43 gave, after recrystallisation from ethanol, the title compound  as 

	

25 	white crystals m.p. : 244°C. 

Analysis for C24H25N302: 

Calculated: C,74.39;H,6.50;N,10.84; 

Found:C,74.27;H,6.53;N,11.05%. 

	

30 	Example 75 

Cis-2, 3, 6,7 .12,12a-hexa hydro-2-butyl-6-(4-nitrophenv1)-

pvrazino121 ,1':6,11pvrido13,4-blindole -1,4-dione  

The same two step procedure but starting from butylamine and intermediate 45 

gave, aft r recrystallisation from methanol, the title compound  as white crystals 

	

35 	m.p. : 182°C. 
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Analysis for C24H24N404 (0.25H20): 
Calculated: C,65.97+15 65.N 12• 82.  
Found:C ,65.92; H,5.62; N,12.96%. 

	

5 	Example 76  

Cis-2, 3,6, 7 ,12,12a-hexahvdro-6-(4-dimethvlaminophenv11-2-methvl-

pvrazinor21,1':6,11pvridor3.4-b1 indole -1,4-dione  

The same two step procedure but starting from methylamine and the cis isomer 
of intermediate 47 gave after recrystallisation from methanol, the title compound 

	

10 	as white crystals m.o.: 266°C. 
Analysis for C23H24N402: 
Calculated: C,71.11;H,6.23; N,14.42; 
Found:C, 71.19 ; H, 6.24 ; N, 14.34%. 

	

15 	Example 77  

Cis-2,3,6,7_,12,12a-hexahvdro-2-methvI-643-pyridv1)-

pvrazino121,1':6.11pvrido13,4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and 
intermediate 48 gave after recrystallisation from chloroform, the title compound 

	

20 	as white crystals m.p. : 312°C. 
Analysis for C20111 0402: 
Calculated: C,69.35;H,5.24;N,16.17; 
Found:C,69.08;H,5.20;N,16.19%. 

	

25 	Example 78  

(6R,12aR)-2,3,6,7,1212a-Hexahvdro-2-methyl-6-(3,4-methvIenedioxvphenv1)-

pyrazino12'1':611pyrido13,4-blindole -1,4-dione  

a) To a stirred solution of intermediate 54 (0.5 g) and NaHCO3 (0.14 g) in 
anhydrous CHCI3 (20 mL) was added dropwise chloroacetyl chloride (0.27 

	

30 	mL) at 0°C. The resulting mixture was stirred for 1 hour at the same 
temperature and diluted with CHCi3 (20 mL). Water (10 mL) was then added 
dropwise with stirring to the mixture, followed by a saturated solution of 
NaHCO3. The organic layer was washed with water until neutrality and dried 
over Na2SO4. After evaporation of the solvent under reduced pressure, 

• 35 	f6R,12aR)-methvl t2,3,4-tetrahvdro-2-chloroacetv1-1-(3,4- 
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methvIenedioxvphenvI)-9H-pvrido13,4-blindole-3-carboxvlate was obtained as 

an oil which was crystallised from ether to give a  solid (0.38 g, m.p. : 233°C) 

which was used without further purification in the next step. 

	

5 	b) To a stirred suspension of the chloroacetyl intermediate (0.37 g) in Me0H 

(20 mL) was added at room temperature a solution of methylamine (33% in 

EtOH) (0.4 mL) and the resulting mixture was heated at 50°C under N2 for 

16 hours. The solvent was removed under reduced pressure and the residue 

was dissolved in CH2Cl2 (50 mL). After washing with water (3x20 mL), drying 

	

10 	over Na2SO4 and evaporating to dryness, the residue was purified by flash 

chromatography eluting with CH2C12/Me0H (99/1) and recrystallised from 2-

propanol to give the title compound as white crystals (0.22 g) m.p. : 302-

303°C. 

	

15 	Analysis for C22H19N304: 
Calculated:C,67.86;H,4.92;N,10.79; 

Found:C,67.77;H,4.92;N,10.74%. 

20° 
[a)0  = +71.0° (C=1.00; CHCI3). 

20 

The following compounds were obtained in a similar manner: 

Example 79 
(6R,12aR)-2 ,3,6,7,12.12a-Hexahydro-2-isopropyl-6-(3,4- 

	

25 	methylenedioxvbhenv1)-Pvrazinor21,1':6,11pyridor3,4-blindole -1 .4-dione  
The same two step procedure but starting from isopropylamine and intermediate 

54 gave, after recrystallisation from methanol, the title compound as white 

crystals m.p. : 290-293°C. 

Analysis for C241-123N304: 

	

30 	Calculated: C,69.05;H,5.55;N,10.07; 

Found:C,69.06;H,5.49;N,10.12%. 

20° 
[a]ip = +52.6° (C=1.14; CHCI3). 

	

35 	Example 80  
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3.§J 	 dro-2-bu 	 jt 1-6- 3 44neth lenedio hen 1 - 

pvrazinor21.1':6 11pvrido13,4-blindole -1,4-dione 

The same two step procedure but starting from butylamine and intermediate 54 

gave, after recrystallisation from toluene/hexane, the title compound as white 

	

5 	crystals m.p. : 209-210°C. 

Analysis for C25H25N304: 

Calculated: C,69.59;H,5.84;N,9.74; 

Found:C,69.70;H,5.93;N,9.74%. 

20° 

	

10 	[c]D  = +50.2° (C=0.53; CHCI3). 

Example 81  

(6R,12aR)-2,3,6,7,12,12a-Hexahvdro-2-isobutv1-6-(3,4-methylenedioxyphenvi)-

ovrazino121 ,1':6,11pyridor3,4-blindole -1,4-dione  

	

15 	The same two step procedure but starting from isobutylamine and intermediate 

54 gave, after recrystallisation from methanol, the title compound as white 

crystals m.o.: 227-228°C. 

Analysis for C25H25N304: 

Calculated: C,69.59;H,5.84;N,9.74; 

	

20 	Found: C,69.52;H,5.87;N,9.74%. 

20° 
[alp  = +45° (C=1.04; CHC13). 

Example 82  

	

25 	(6R,12aR)-2,3,6,7.12.12a-Hexahvdro-2-cvclopentv1-643,4- 

methvlenedioxyphenvIl-pvrazino12',1 1 :6,1ipyrido13,4-blindole -1.4-dione  

The same two step procedure but starting from cyclopentylamine and 

intermediate 54 gave, after recrystallisation from ether, the title compound as 

white crystals m.p. : 237-239°C. 

	

30 	Analysis for C26H25N304: 

Calculated: C,70.41;H,5.68;N,9.47; 

Found:C,70.13.H,5.67.N,9.42%. 

20° 

	

35 	[a]c)  = +36.6° (C=0.98; CHCI3). 
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Example 83 

(6R.12aR)-2,3,6.7,12,12a-Hexahydro-6-(3,4-methvIenedioxvphenv1)-2-

cyclohexvImethvl-pvrazino121,1':6,11pvridof3,4-blindole -1,4-dione  

	

5 	The same two step procedure but starting from cyclohexylmethylamine and the 

cis isomer of intermediate 56 gave, after recrystallisation from 2-propanol the 

title compound  as white crystals m.p. : 209°C. 

Analysis for C281-120304: 
Calculated: C,71.32;H,6.20;N,8.91; 

	

10 	Found:C,71.30;H,6.29;N,8.74%. 
20° 

[la]p  = +40.0° (C=0.99; CHCI3). 

Example 84 

	

15 	(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopropvImethvI-6-(4-methoxvPhenvI)- 

pvrazinof21,1 1:6,11pvrido13,4-blindole -1,4-dione  

The same two step procedure but starting from cyclopropylmethylamine and 

intermediate 57 gave, after recrystallisation from methanol, the title compound 

as white crystals m.p. : 204-205°C. 

	

20 	Analysis for C25H25N303(0.5H20): 
Calculated: C,70.74;H,6.17;N,9.90; 

Found:C,70.98;H,6.09;N,9.92%. 

20° 
[a]c)  = +54.1° (C=1.03; CHCI3). 

25 

Example 85 

(61R.12aR)-2.3.6.7.12.12a-Hexahydro-2-butyl-6-(4-methoxvphenv1)- 

ovrazinof21,1':6,11pvridof3.4-blindole -1,4-dione  

The same two step procedure but starting from buylamine and intermediate 57 

	

30 	gave, after recrystallisation from 2-propanol, the title compound  as white 

crystals m.p. : 183-184°C. 

Analysis for C25H27N303(0.5H20): 

Calculated: C,70.40;H,6.62;N,9.85; 

Found:C,70.55;H,6.64;N,9.92%. 
- 35 
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20° 
[a]1:10 = +45.4* (C=1.04.  CHCI )  

Example 86  

	

5 	(6R,12aft)-2,3,6,7,12,12a-Hexahydro-2-cyclopentv1-6-(4-methoxvphenvI)- 

ovrazinof2'.1 1:6.11pvrido(3,4-blindole -1.4-dione  

The same two step procedure but starting from cyclopentylamine and 
intermediate 57 gave, after recrystallisation from ether, the title compound  as 

white crystals m.p. : 210-211°C. 

	

10 	Analysis for C26H27N303: 
Calculated: C,72.71;H,6.34;N,9.78; 
Found:C,72.53;H,6.39;N,9.53%. 

20° 
tab = +29.8° (C=1.07; CHC13). 

15 
Example 87  

(6R.12aR)-2,3,6,7.12.12a-Hexahvdro-6-(3-chloro-4-methoxvphenv1}-2-

ovclopropvimethvl-ovrazino(21.1':6.11pyrido[3,4-blindole -1.4-dione 

The same two step procedure but starting from cyciopropylmethylamine and 

	

20 	intermediate 59 gave, after recrystallisation from methanol, the title compound  

as white crystals m.p. : 218-219°C. 
Analysis for C25H24CIN303 (0.25 H20): 
Calculated: C,66.08;H,5,43:N,9.25 ; Cl, 7.80; 
Found: C, 66.11 ; H, 5.33 ; N, 9.03 ; CI, 7.74%. 

	

25 	20° 
[a]D  = +49.4° (C=1.03; CHCI3). 

Example 88  

(6R.12aR)-2.3.6.7,12,12a-Hexahydro-2-cyclopentv1-6-(3-chloro-4- 

	

30 	methoxvphenv1)-pyrazino(2',1 1:6,11pvrido(3,4-blindole -1,4-dione 

The same two step procedure but starting from cyclopentyiamine and 
intermediate 59 gave, after recrystallisation from methanol, the title compound 

as white crystals m.p. : 260-262°C. 
Analysis for C26H26CIN303: 

• 35 	Calculated: C,67.31;11,5.65;C1,7.64:N,9.06; 
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Found:C,66.98;H,5.67:CI,8.06;N,9.04%. 

20° 
[a]ci  = +27.6° (C=1.05; CHCI3). 

5 

Example 89 

(6R,12aR)-2,3,6.7,12,12a-Hexahvdro-6-(3-chloro-4-methoxvphenv1)-2-methvl-

pvrazino(2',1':6,11pvrido(3.4-blindole -1.4-dione 

The same two step procedure but starting from methylamine and 
10 	intermediate 59 gave, after recrystallisation from methanol, the title compound 

as white crystals m.p. : 283-284°C. 

Analysis for C22H2oCIN303: 

Calculated: C,64.47;H,4.92:CI,8.65;N,10.25; 

Found:C,64.49;H,4.92.CI8.33.N,10.02%. 
15 	20° 

[a]0  = +61.3° (C=1.00; CHCI3). 

Example 90  

(6R.12aR)-2.3.67.12.12a-Hexahydro-2-isooropv1-6-(3-chloro-4-methoxvphenyl)- 

20 	pvrazinor21 ,1`:6.1 1pyridor3,4-blindole1.4-dione 

The same two step procedure but starting from isopropylamine and intermediate 
59 gave, after recrystallisation from 

crystals m.p. : 302-304°C. 
Analysis for C24H24CIN303: 

25 	Calculated: C,65.83;H,5.52;N,9.60; 
Found:C,65.83;H,5.57.N,9.73%. 

20° 
[c]co  = +39.8° (C=0.95; CHCI3). 

methanol, the title compound as white 

    

30 	Example 91  

(6R,12aR)-2, 3.6,7,12,12a-Hexahydro-642.3-dihvdrobenzo(blfuran-5-v1)-2-

methvl-pvrazino(21, 6,1 lovrido13.4-blindole -1.4-d ione  

The same two step procedure but starting from methylamine and 

intermediate 61 gave, after recrystallisation from dichloromethane/methanol, the 
35 	titl compound  as white crystals m.p. : 288-291°C. 
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Analysis for C23H21 N303: 
Calculated: C,71.30;H,5.46;N,10.85; 

Found: C,71.27; 1-1,5.49:N,10.96%. 

	

5 	20° 
[WI)  = +65.6° (C=0.4; CHCI3). 

Example 92  
(6R,12a1:2)-2.3.6,7.12,12a-Hexahvdro-6-(2,3-dihydrobenzorblfuran-5-0-2- 

	

10 	methvIcvciopropvl-pvrazino(2',1':611pvrido13,4-blindole -1,4-dione  

The same two step procedure but starting from methylcyclopropylamine and 

intermediate 61 gave, after recrystaliisation from methanol, the title compound 

as white crystals m.p. : 242-244°C. 

Analysis for C26H25N303: 

	

15 	Calculated: C,73.05;H,5.89;N,9.83; 

Found:C,72.90;H,5.93;N,9.98%. 

20° 
lab = +55.4° (C=0.99; CHCI3). 

	

20 	Example 93  
(61:2,12aR)-2.3.6,7,12.12a-Hexahvdro-6-(5-indanv1)-2-methvl-

pvrazino12',1':6,11pvridor3,4-blindole -1,4-dione  

The same two step procedure but starting from methylamine and 

intermediate 63 gave, after recrystallisation from methanol, the title compound  

	

25 	as white crystals m.p. : 262°C. 
Analysis for C24H23N302: 

Calculated: C,74.78;H,6.01;N,10.90; 

Found:C,74.65;H,5.90;N,10.67%. 

20° 

	

30 	 = +68.6° (C=0.98; CHCI3). 

Example 94  
(6R,12aR)-2,3,6,7,12,12a-Hexahvdro-6-(5-indanv1)-2-cyclopropvImethvl-

pvrazinor2', 1':6,11pvrido13,4-blindole -1 , 4-clione  
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The same two step procedure but starting from cyclopropylmethylamine and 

___ intermediate 63 gave, after- recrystallisation from methanol, the title compound  
as white crystals m.p. : 176°C. 

Analysis for C27H27N302 (0.25H20): 

	

5 	Calculated: C,75.41 ; H, 6.45 ; N, 9.77; 

Found:C, 75.25 ; H, 6.51 ; N, 9.75%. 

20° 
[a]c)  = +57.9° (C=1.00; CHCI3). 

10 

Example 95  
(SRI 2aR)-2. 3,6,7, 12,12a-Hexahvdro-2-methy1-6-(3.4-methvIenedioxvphenv1)- 

pvrazinor2'.1':6,110vridol3,4-blindole-1.4-dione  

To a stirred suspension of Intermediate 73 (12.5g) in Me0H (400m1) was add d 

	

15 	at room temperature a solution of methylamine (33% in Et0H) (13.7m1) and the 

resulting mixture was heated at 50°C under N2 for 14 hours. The solvent was 

removed under reduced pressure and the residue was dissolved in CH2Cl2 (11). 

After washing with water (3 x 500m1), drying over Na2SO4 and evaporating to 

dryness, the white solid obtained was recrystallised from 2-propanol to give the 

	

20 	title compound as white needles (7.5g). 
mp : 298-300°C. 

20° 
Lab = + 71.3° (c = 0.55, CHC13). 

Elemental analysis (C22H1 0304) calculated: C, 67.86; H, 4.92; N, 10.79; 

	

25 	 found: C, 67.79; H, 4.95; N, 10.61%. 

_Example 96  

Cis-2.3,6.7.12.12a-hexahvdro-210-dimethvI-6-13,4-methvIenedioxvphenv1)-
pvrazinol21,1' : 6,1Ipvridor3.4-blindole-1,4-dione  

	

30 	The same two step procedure as used to prepare Example 1, but starting from 
methylamine and the cis isomer of Intermediate 74, gave after recrystallisation 
from ethanol, the title compound as white crystals m.p. : 275°C. 

Analysis for C23H21 N304 ( 0.4H20): 

Calculated : C, 67.27 ; H, 5.35 ; N, 10.23; 

	

35 	Found : C, 67.36 ; H, 5.21 ; N, 10.31%. 
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Example 97  

f6R,12aR)-2,3,6,7,12,12a-Hexahvdro-2-(3,4-dimethoxvbenzv1)-6-(3.4- 

methvIenedioxvphenv1)-Pvrazino121 .1' : 6,11ovrido13,4-blindole-1.4-dione  

	

5 	The same two step procedure as used to prepare Example 78, but starting from 
veratrylamine and intermediate 54 gave, after recrystallisation from methanol, 
the title compound  as white crystals m.p. : 224-226°C. 

Analysis for C30H27N306: 
Calculated : C,68.56 ; H,5.18 ; N,8.00; 

	

10 	Found : C,68.80 ; H,5.11 ; N,8.06%. 
20° 

[ajD  = + 43.9° (C = 1.02; CHC13). 

Example 98  

	

15 	Cis-2,3,6,7,12.12a-hexahydro-6-(4-aminophenv1)-2-butvl- 

pvrazinof21.1':6.1 liwrido13,4-blindole-1.4-dione  

To a solution of Example 75 (1.5 g) in methanol (100 mL) was added 
SnC12.H20 (3.06) and the resulting mixture was heated at reflux for 8 hours. 
The mixture was cooled to ambient temperature, poured into ice and was 

	

20 	adjusted to pH5 with 1N NaOH. The methanol was evaporated off and the 
residue was basified to pH11 with 1N NaOH and extracted with EtOAc (2 x 150 
mL). After drying over Na2SO4 and evaporation of EtOAc, the resulting yellow 
powder was purified by radial chromatography eluting with CH2Cl2 to give the 
title compound  as a white powder (550 mg) m.p. : 192°C. 

	

25 	Analysis for C24H26N402 (1.3 H20): 
Calculated : C,67.68 ; H,6.77 ; N, 13.15; 
Found : C,67.74 ; H, 6.68 ; N, 13.02%. 

Example 99  

	

30 	Cis-2.3,6,7.12,12a-hexahvdro-6-(4-acetamidophenv1)-2-butvl- 

pvrazinor21.1':6.11pvridof3.4-blindole-1,4-dione  

To a solution of Example 98 (0.2 g) in THF (15 mL) was added triethylamine (76 
pL) and acetyl chloride (39 pL) and the resulting solution was stirred at room 
temperature for 2 hours. Aft r vaporation of THF, the resulting r sidue was 

	

35 	taken up in CH2Cl2 (100 mL), washed with water (2 x 50 mL) and dried over 
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Na2SO4. After evaporation of CH2Cl2, the resulting solid was recrystallised 
from Me0H/H20 to give the title compound as a cream powder (120 mg) m.p. : 
246°C. 
Analysis for C26H28N403: 

	

5 	Calculated : C,70.25 ; H,6.35 ; N,12.60; 
Found : C,69.85 ; H, 6.38 ; N,12.56%. 

Example 100  
Cis-2, 3,6,7,12, 12a-hexahvdro-2-butv1-6-(4-methvlsulfonamidoohenv1)- 

	

10 	pvrazinor21.1':6,11pvridor3.4-b1indole-1,4-dione 
To a solution of Example 98 (0.2 g) in THE (5 ml..) was added triethylamine (228 
pL) and methanesutfonyl chloride (126 pL) and the solution was heated at refiux 
for 6 hours. After evaporation of THF, the residue was taken up in CH2Cl2, 
washed with water and dried over Na2SO4. After evaporation of CH2Cl2, the 

	

15 	residue was purified by radial chromatography eluting with CH2C12/Me0H 
(95/5) to give the title compound as a brown powder (30 mg) m.p. : 188°C. 
Analysis for C25H20,1404S  (0.75 H20): 
Calculated : C,60.77 ; H,6.02 ; N,11.34; 
Found : C,60.61 ; H, 6.02 ; N,10.82%. 

20 

Example 101  
(6R. 12a1: )-2,3,6,7,12.12a-Hexahvdro-6-(3,4-methvienedioxvphenv1)- 
pvrazinot2'. 1' : 6,1] pvrido r3.4-b1 indole-1,4-dione  
The same two step procedure but starting from ammonia and intermediate 54 

	

25 	gave, after recrystallisation from methanol, the title compound as white crystals 
m.p. : 285-290°C. 
Analysis for C21 Hi 7N304  : 
Calculated : 	C, 67.19 ; H, 4.56 ; N, 11.19 ; 
Found : C, 67.30 ; H, 4.66 ; N, 11.11 %. 

	

30 	EcoarD  = + 88° (c = 0.48 ; pyridine). 

Example 102  

(SR, 12aR)-2,367, 12,12a-Hexahvdro-643,4-methvIenedioxvphenv1)-2-(2-
DroovnvI)-ovrazino 12'. 1' : 6,11 pvrido M4-1D1 indole-1,4-dione 
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The same two step procedure but starting from propargylamine and intermediate 

54 gave, after recrystallisation from  acetone, the title compound as white 

crystals m.p. : 271°C. 

Analysis for C24H19N304  : 

	

5 	Calculated : 	C, 69.72 ; H, 4.63 ; N, 10.16 ; 

Found : C, 69.95 ; H, 4.66 ; N, 10.06 %. 

[a]20'p = + 51.7° (c = 0.49 ; CHCI3). 

Example 103  

	

10 	(6R, 12aR)-2,3,6,7,12,12a-Hexahydro-2-(3,4-methviendioxvbenzv1)-6-(3,4- 

methvIenedioxvohenvh-bvrazinor21, 1' • 6,11ovrido13.4-b1 indole-1,4-dione  

The same two step procedure but starting from piperonylamine and intermediat 
54 gave, after recrystallisation from methanol, the title compound as white 

crystals m.p. : 204-206°C. 

	

15 	Analysis for C29H23N306  : 

Calculated : 	C, 68.36 ; H, 4.55 ; N, 8.25 ; 

Found : C, 68.25 ; H, 4.49 ; N, 8.41. 
[cL]zo•D  = 430 =  k 	1.01 ; CHC13). 

	

20 	Example 104  
(6R, 12aR)-2 , 3,6,7, 12,1 2a-Hexahvdro-2-(3,4-dimethoxvphenethvI)-6-(3A-

methvIenedioxvohenv1)-pvrazino [2', 1' : 6,11 pvrido13.4-b1 indole-1,4-dione  

The same two step procedure but starting from 3,4-dimethoxyphenethylamine 

and intermediate 54 gave, after recrystallisation from dichlorornethane/ether, the 

	

25 	title compound as white crystals m.p. : 265-266°C. 

Analysis for C31H29N306 : 

Calculated 	C, 69.00 ; H, 5,42 ; N, 7.79 ; 

Found : C, 68.68 ; H, 5.35 ; N, 7.78 %. 
[a]20'0  = 38.3° (C  1.12 ; CHCI3). 

30 

Example 105 
(6R, 12aR)-2, 3,6,7 ,12. 12a-Hexahvdro-2-furfurv1-6-(3,4-methvIenedioxvphenv1)- 

bvrazino 12', 1' : 6,11 pvrido 13,4-b1 indole-1,4-dione  
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The same two step procedure but starting from furfurylamine and intermediate 

54 gave, after recrystallisation from methanol, the title compound  as white 

crystals m.p. : 219°C. 

Analysis for C26H21 N305 : 

	

5 	Calculated : 	C, 68.56 ; H, 4.65 ; N, 9.23 ; 

Found : C, 68.16 ; H, 4.63 ; N, 9.15 %. 

[a]20'p = + 58.1° (c = 1.2 ; CHCI3) 

Example 106  

	

10 	(6R. 12aM-2,3.6,7,12.12a-Hexahvdro-6-(3,4-methylenedioxvphenv1)-2-(2- 

thienvimethvi)-pvrazino (2', 1' : 6,11 pvrido 13A-b1 indole-1.4-dione  

The same two step procedure but starting from 2-thiophenemethylamine and 

intermediate 54 gave, after recrystallisation from methanol/water, the title 

compound  as white crystals m.o.: 155-157°C. 

	

15 	Analysis for C26H21 N304S : 

Calculated : 	C, 66.23 ; H, 4.49 ; N, 8.91 ; S, 6.8 ; 

Found : C, 66.13 ; H, 4.54 ; N, 9.12 ; S, 6.78 %. 

[ac]20°0 = + 70.4° (c = 1.03 ; CHC13). 

	

20 	Example 107  

(6R, 12aR)-2,3,6,7,12,12a-Hexahvdro-6-(4-methowphenv1)-2-methvl-pvrazino 

J2', 	: 6,11 pvrido f3,4-b1 indole-1 ,4-dione  

The same two step procedure but starting from methylamine and intermediate 

57 gave, after recrystallisation from methanol, the title compound  as white 

	

25 	crystals m.p. : 285-288°C. 
Analysis for C22H21  N303  : 

Calculated : 	C, 70.38 ; H, 5.64 ; N, 11.19 ; 

Found : C, 70.31 ; H, 5.69 ; N, 11.29 %. 

[ac]2°'o  = + 59° (c = 1.19 ; CHCI3). 

30 

Example 108  

(6IR. 122M-2,3,6.7,12.12a-Hexahvdro-2-ethyl-6-(4-methoxvphenv1)-pvrazino (2'1  

1' : 6,11 pvrido (3,4-b1 indole-1,4-dione 
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The same two step procedure but starting from ethylamine and intermediate 57 
gave, after recrystallisation from methanol, the title compound as white crystals 

m.p. : 277°C. 
Analysis for C23H23N303  : 

	

5 	Calculated : 	C, 70.93 ; H, 5.95 ; N, 10.79 ; 
Found : C, 70.90 ; H, 5.96 ; N, 10.54 %. 

[a)20'0  = + 52° (c = 1.28 ; CHCI3). 

Example 109  

	

10 	(6R, 12aR)-2,3,6,7,12,12a-hexahvdro-6-(7-(4-methyl-3.4-dihydro-2H- 
benzor1,41oxazinv11)-2-methyl-pvrazino12', 1' : 6,11pyrido1.3.4-b1 indole-1,4-dione  
The same two step procedure but starting from intermediate 75 and 
methylamine gave, after recrystallisation from ethanol, the title compound as 
white crystals m.p. : 285-288°C. 

	

15 
	

Analysis for C241-124N403 (0.5 H2O) : 
Calculated : 	C, 67.75 ; H, 5.92 ; N, 13.17 ; 
Found : C, 68.02 ; H, 6.00 ; N, 13.18 %. 
[ot]2rD  = 71.7. (c  = 1, pyridine). 

	

20 	Example 110 
(6R, 12aR)-2.3.6.7,12,12a-Hexahvdro-6-(5-(N-benzvlindolinvI))-2-methyl-
pvrazino12', 1' : 6,11pvndo13.4-blindole-1.4-dione  
The same two step procedure but starting from intermediate 77 and 
methylamine gave, after recrystallisation from dichloromethane/methanol, the 

	

25 	title compound as white crystals m.p. : 223-225°C. 
Analysis for C301-128N402  : 
Calculated : 	C, 75.61 ; H, 5.92 ; N, 11.76 ; 
Found : C, 75.2 ; H, 5.78 ; N, 11.67 %. 
[a}2Q'D  = + 20.4° (c = 0.5, CHCI3). 

30 

Example 111  
(6R, 12aR)-2,3.6,7,12,12a-Hexahydro-6-(5-indolinv1)-2-methyl-pyrazinor2',11  :  
6,11pvridor3.4-blindole-1 4-dione  
A solution of Example 110 (1.05 g , 2.2 mmol) in methanol (100 mL) was 

	

- 35 	hydrogenated in the presence of 10 % Pd-C (100 mg) for 48 hours at room 
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temperature. After removal of the catalyst, the solvent was evaporated in vacuo 

to leave a residue which was purified by flash chromatography eluting with 

dichloromethane/methanol : 9614. The solid obtained was recrystallised from 

dichloromethane/methanol to give the title compound  (300 mg) as white crystals 

	

5 	m.p. : 240°C. 

Analysis for C23H22N402  (0.5 H2O) : 
Calculated : 	C, 69.86 ; H, 5.86 ; N, 14.17 ; 

Found : C, 70.13 ; H, 5.77 ; N, 14.06 %. 
[ac]20'p  = + 55.9° (c = 1.18 ; pyridine). 

10 
Example 112  

2.12a-hexahvdro-6-(4-ethvlohenv1)-2-methvl-pyrazinoF2',1' :  

6.110vridor3,4-blindole-t4-dione  

The same two step procedure but starting from methylamine and the cis isomer 

	

15 	of intermediate 42 gave, after recrystallisation from methanol, the title compound  

as white crystals m.p. : 254°C. 

Analysis for C23H23N302  (0.25 H2O) : 
Calculated : 	C, 73.09 ; H, 6.27 ; N, 11.12 ; 
Found : C, 73.03 ; H, 6.18 ; N, 11.36 %. 

20 
Examole 113  

(6R, 12aR)-2,3,6,7,12.12a-Hexahvdro-6-(4-carbomethoxyphenv1)-2-methvl- 

pvrazino121 ,1' : 6. lipvri dor3 ,4-blindole-1,4-dione  

The same two step procedure but starting from intermediate 78 (cis isomer) and 

	

25 	methylamine gave, after recrystallisation from methanol the title compound  as 

white crystals m.p. : 308-312°C. 

Analysis for C23H21 N304 : 
Calculated : 	C, 68.47 ; H, 5.25 ; N, 10.42 ; 

Found : C, 68.76 ; H, 5.18 ; N, 10.35 %. 

	

30 	[c(120°D  = + 97.7° (c = 1, pyridine). 

Example 114 

(5aR, 12R, 14aR)-1,2,3,5a,6,11,12,14a-Octahvdro-12-(3,4-

methvienedioxvohenvi)-ovrrolorl",2" : 4',51pvrazinor2',1' : 6, llovridor3,4- 

	

- 35 	blindole-5-1,4-dione 
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A solution of intermediate 80 (0.7 g, 1.2 mmol) in a mixture of methanol/THF 

(80/40 mL) was hydrogenated in the presence of 10 % Pd-C (75 mg) for 48 
hours at 40°C. After removal of the catalyst, the solvent was evaporated in 

	

5 	vacuo to leave a residue, which was purified by flash chromatography eluting 

with dichloromethane/methanol : 98/2. The white solid obtained was 

recrystallised from methanol to give the title compound (180 mg) as white 

crystals m.p. : 284-287°C. 

Analysis for C24H21  N304  

	

10 	Calculated : 	C, 69.39 ; H, 5.10 ; N, 10.11 ; 

Found : C, 69.47 ; H, 5.11 ; N, 9.97 %. 

[a]20°p = + 21.7° (C = 0.64, CHCI3). 

Example 115  

	

15 	(5aR. 12R, 14aM-1,2,3,5,6,11.12,14a-Octahvdro-12-(3.4- 

methvIenedioxvphenv1)-Dvrrolor1",2" : 4',513vrazinof2',1' : 6.11pvridor3,4-
blindole-5-1.4-dione 

A solution of intermediate 81 (0.8 g, 1.37 mmol) in methanol (40 mL) was 

	

20 	hydrogenated in the presence of 10 % Pd-C (100 mg) for 5 h at 45°C. After 
removol of the catalyst the solvent was evaporated in vacuo- to leave a residue, 
which was purified by flash chromatography eluting with 

dichloromethane/methanol : 98/2. The solid obtained was recrystallised from 
methanol to give the title compound (300 mg) as white crystals m.p. : 302- 

	

25 	304°C. 
Analysis for C24H21 N304 
Calculated : 	C, 69.39 ; H, 5.10 ; N, 10.11 ; 

Found : C, 69.35 ; H, 5.11 ; N, 10.10 %. 

[a]20'o = 106.8° (c = 1.08, CHCI3). 
30 

Example 116 
(3R. 6R, 12aR)-2,3,6,7,12,12a-hexahvdro-2,3-dimethvI-6-(3,4- 

methvIenedioxvphenv1)-pvrazino12',1' : 6,1ipyrido13.4-blindole-1,4-dione  

To a stirred solution of intermediate 82 (0.15 g, 0.34 mmol) in THE (15 mL) was 

	

- 35 	added at room temperature a solution of methylamine (33 % in EtOH) (0.32 mL) 
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and the resulting solution was heated at reflux under N2 for 24 hours. The 

solvent was removed under reduced pressure and the residue was dissolved in 

CH2C12  (25 mL). After washing with water (2 x 20 mL), drying over Na2SO4 and 

evaporating to dryness, the crude product was purified by flash chromatography 

	

5 	eluting with dichloromethane/methanol : 99/1. The white solid obtained was 

recrystallised from methanol to give the title compound as white crystals (80 mg) 

m.p. : 219-220°C. 

Analysis for C23H21 N304 : 

Calculated : 	C, 68.47 ; H, 5.25 ; N, 10.42 ; 

	

10 	Found : C, 68.39; H, 5.21; N, 10.42%. 
[c]20.D 	89.6° (c = 1 ; CHCI3). 

Example 117  

(3S, 6R, 12aR)-2.3,6,7, 12, 12a-hexahvdro-2,3-dimethvI-6-(3,4- 

	

15 	methvlenedioxvphenvI)-pvrazino(2',1' : 6 ,11pyridof3.4-blindole-1 ,4-dione  

To a stirred solution of intermediate 83 (0.3 g, 0.68 mmol) in THE (30 mL) was 

added at room temperature a solution of methylamine (33 % in EtOH) (0.68 mL) 

and the resulting solution was treated at reflux under N2 for 6 days. The solvent 

was removed under reduced pressure and the residue was dissolved in CH2Cl2  

	

20 	(50 mL). After washing with water (2,25 mL), drying over Na2SO4  and 

evaporating to dryness, the crude product was purified by flash chromatography 

eluting with dichloromethane/methanol : 99/1. The oily residue obtained was 

crystallised from methanol to give the title compound as white crystals (40 mg) 

m.p. : 307-309°C. 

	

25 	Analysis for C23H21 N304 : 

Calculated : 	C, 68.47 ; H, 5.25 ; N, 10.42 ; 

Found : C, 68.35; H, 5.33; N, 10.42%. 

[a]20"p = + 65.2° (c = 1.15 ; CHCI3). 

	

30 	Example 118  

(6R, 12aR)-2.3,6,7,12,12a-Hexahvdro-6-(3.4-dihydroxvphenv1)-2-methyl-

ovrazino(2', 1' : 6,11pvhdor3.4-blindole-1,4-dione  

A solution of intermediate 86 (0.75 g ; 1.34 mmol) in a mixture of ethanolfTHF 

(70/30 mL) was hydrogenat d in the presence of 10 % Pd-C (75 mg) for 24 h at 

	

- 35 	room temperature. After removal of the catalyst, the solvent was vaporated in 
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vacuo to leave a white solid which was recrystallisated from methanol to give 
the title compound (0.35 g) as white crystals m.p. : 224-226°C. 
Analysis for C21 H19N304 
Calculated : 	C, 66.83 ; H, 5.07 ; N, 11.13 ; 

	

5 	Found : C, 66.58 ; H, 5.01 ; N, 11.04 %. 
laPo'D  = + 58.4° (c = 1.04 ; pyridine). 

Example 119  
(6R,12aR)-2, 3,6,7, 12 , 12a-Hexahvdro-2-methyl-6-(5-(2- 

	

10 	methviisoindolinvp)ovrazinol2', 1' : 6,11ovridor3,4-blindole-1 , 4-d lone 
The same two steps procedure but starting from intermediate 87 and 
methylamine gave a crude oil which was purified by flash chromatography 
eluting with dichioromethane/methanol/triethylamine : 921810.1 %. The solid 
obtained was recrystallized from isopropanol/propyl ether/water to give the title 

	

15 	compound (20 mg) as off-white crystals m.p. : 236°C. 
Analysis for C24H24N402  (2.68 H2O) 
Calculated : 	C, 64.23 ; H, 6.59 ; N, 12.48 ; 
Found : C, 64.21 ; H, 6.43 ; N, 12.02 %. 
rcozo° D = + 61.1° (c = 0.5 ; CH3OH). 

20 
Example 120 
Compounds of formula (I) have been included in pharmacy formulations and 
details of such formulations are given below. 

25 	TABLETS FOR ORAL ADMINISTRATION  

A. 	Direct Compression 

1. mg/tablet 

Active ingredient 50.0 
Crospovidone USNF 8.0 
Magnesium Stearate Ph Eur 1.0 	. 
Anhydrous Lactose 141.0 
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The active ingredient was sieved and blended with the excipients. The 
resultant mix was compressed into tablets. 

2. mg/tablet 

Active ingredient 50.0 
Colloidal Silicon Dioxide 0.5 
Crospovidone 8.0 
Sodium Lauryl Sulphate 1.0 
Magnesium Stearate Ph Eur 1.0 
Microcrystalline Cellulose USNF 139.5 

5 	 The active ingredient was sieved and blended with the excipients. The 
resultant mix was compressed into tablets. 

B. 	WET GRANULATION 

1. mg/tablet 
Active ingredient 50.0 
Polyvinyl pyrollidone 150.0 
Polyethylene glycol 50.0 
Polysorbate 80 10.0 
Magnesium Stearate Ph Eur 2.5 
Croscarmellose Sodium 25.0 
Colloidal Silicon Dioxide 2.5 
Microcrystalline Cellulose USNF 210.0 

10 

The polyvinyl pyrollidone, polyethylene glycol and polysorbate 80 were 
dissolved in water. The resultant solution was used to granulate the 
active ingredient. After drying the granules were screened, then 
extruded at elevated temperatures and pressures. The extrudate was 

15 	 milled and/or screened then was blended with the microcrystalline 
cellulose, croscarmellose sodium, colloidal silicon dioxide and 
magnesium stearate. The resultant mix was compressed into tablets. 
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2. mg/tablet 

Active ingredient 50.0._ __  ___ 
Polysorbate 80 3.0 
Lactose Ph Eur 178.0 
Starch BP 45.0 
Pregelatinised Maize Starch BP 22.5 
Magnesium Stearate BP 1.5 

The active ingredient was sieved and blended with the lactose, starch 

and pregelatinised maize starch. The polysorbate 80 was dissolved in 

purified water. Suitable volumes of the polysorbate 80 solution were 

	

5 
	

added and the powders were granulated. After drying, the granules were 

screened and blended with the magnesium stearate. The granules were 
then compressed into tablets. 

Tablets of other strengths may be prepared by altering the ratio of active 

	

10 	 ingredient to the other excipients. 

FILM COATED TABLETS  

The aforementioned tablet formulations were film coated. 
'15 

Coating Suspension % w/w 
Opadry whitet 13.2 
Purified water Ph Eur to 100.0* 

* The water did not appear in the final product. The maximum theoretical weight 
of solids applied during coating was 20mg/tablet. 

20 	t Opadry white is a proprietary material obtainable from Colorcon Limited, UK 

which contains hydroxypropyl methylcellulose, titanium dioxide and triacetin. 

The tablets were film coated using the coating suspension in conventional film 

coating equipment. 
- 25 
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CAPSULES 

1.  mg/capsule 

Active ingredient 50.0 

Lactose 148.5 

Polyvinyl pyrollidone 100.0 
Magnesium Stearate 1.5 

The active ingredient was sieved and blended with the excipients. The mix was 
5 	filled into size No. 1 hard gelatin capsules using suitable equipment. 

2.  mg/capsule 

Active ingredient 50.0 
Microcrystalline Cellulose 233.5 
Sodium Lauryl Sulphate 3.0 
Crospovidone 12.0 
Magnesium Stearate 1.5 

The active ingredient was sieved and blended with the excipients. The mix was 

filled into size No. 1 hard gelatin capsules using suitable equipment. 
10 

Other doses may be prepared by altering the ratio of active ingredient to 

excipient, the fill weight and if necessary changing the capsule size. 

3.  mg/capsule 

Active ingredient 

Labrafil M1944CS 
50.0 

to 1.0 ml 

15 	The active ingredient was sieved and blended with the Labrafil. The suspension. 
was filled into soft gelatin capsules using appropriate equipment. 

Example 121  

Inhibitory effect on cGMP-PDE  
20 	cGMP-PDE activity of compounds of the present invention was measured using 

a one-step assay adapted from W Ils at al. (Wells, J. N., Baird, C. E., Wu, Y. J. 
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and Hardman, J. G., Biochim. Biophys. Acta 384, 430 (1975)). The reaction 
medium contained 50mM Tris-HCI,pH  7.5,  5mM Mg-acetate, 250µg/ml 5'-

Nucleotidase, 1mM EGTA and 0.15p.M 8-[H3]-cGMP. The enzyme used was a 

human recombinant PDE V (ICOS, Seattle USA). 
5 

Compounds of the invention were dissolved in DMSO finally present at 2% in 
the assay. The incubation time was 30 minutes during which the total substrate 

conversion did not exceed 30%. 

10 	The IC50  values for the compounds examined were determined from 
concentration-response curves using typically concentrations ranging from 
1 OnM to 10µM. Tests against other PDE enzymes using standard methodology 
also showed that compounds of the invention are highly selective for the cGMP 
specific PDE enzyme. 

15 
-cGMP level measurements  
Rat aortic smooth muscle cells (RSMC) prepared according to Chamley et al. in 
Cell Tissue Res. 177, 503 - 522 (1977) were used between the 10th and 25th 
passage at confluence in 24-well culture dishes. Culture media was aspirated 

20 	and replaced with PBS (0.5m1) containing the compound tested at the 
appropriate concentration. After 30 minutes at 37°C, particulates guanylate 
cyclase was stimulated by addition of ANF (100nM) for 10 minutes. At the end 
of incubation, the medium was withdrawn and two extractions were performed 
by addition of 65% ethanol (0.25m1). The two ethanolic extracts were pool d 

25 	and evaporated until dryness, using a Speed-vac system. c-GMP was 
measured after acetylation by scintillation proximity immunoassay 
(AMERSHAM). 

The compounds according to the present invention were typically found to 
30 	exhibit an IC50  value of less than 500nM, and an EC50  value of less than 5. In 

vitro test data for representative compounds of the invention is given in following 
Table 1: 

35 
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Table 1  

Example No. ICso nM ECso  pM 

12 10 0.15 

36 <10 0.5 

52 20 0.8 

63 30 0.35 

79 <10 0.15 

82 20 , 	0.5 
84 10 0.4 

89 10 <0.1 

95 2 0.2 
101 10 0.3 
115 <10 0.4 

Example 122 

	

5 	-Antihypertensive activity in rats  
The hypotensive effects of compounds according to the invention as identified in 
table 2 were studied in conscious spontaneously hypertensive rats (SHR). The-
compounds were administered orally at a dose of 5mg/kg in a mixture of 5% 
DMF and 95% olive oil. Blood pressure was measured from a catheter inserted 

	

10 	in the carotid artery and recorded for 5 hours after administration. The results 
are expressed as Area Under the Curve (AUC from 0 to 5 hours, mmHg.hour) of 
the fall in blood pressure over time. 

In Vivo Results  
15 

Example No. AUC PO (mmHg.h) 
36 99 
63 95 

79 171 

82 111 

84 77 

89 117 
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Example No. AUC PO (mmHg.h) 

95 135 

101 136 
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CLAIMS  

A compound of formula (I) 

PI 

Re  
N-R1  

R3  (I) 

R2  

	

5 	 and salts and solvates thereof, in which: 
Ro represents hydrogen, halogen or C1_6 alkyl; 
R1  represents hydrogen, Ci_ealkyl, C2 alkenyl, C2.6 alkynyl, haloCi_ 
6a1kyl, C3_8cycloalkyl, C3_6cycloalkyIC1_3alkyl, arylCi _3alkyl or 

heteroarylCi_3alkyl; 

	

10 	 R2  represents an optionally substituted monocyclic aromatic ring 
selected from benzene, thiophene, furan and pyridine or an optionally 

substituted bicyclic ring 	 attached to the rest of the molecule 
via one of the benzene ring carbon atoms and wherein the fused ring A is 
a 5- or 6-membered ring which may be saturated or partially or fully 

15 	 unsaturated and comprises carbon atoms and optionally one or two 
heteroatoms selected from oxygen, sulphur and nitrogen; and 
R3  represents hydrogen or C1.3  alkyl, or R1  and R3  together represent a 3-
or 4- membered alkyl or alkenyl chain. 

20 	2. 	A compound of formula (la) 

(la) 

N 
H 

R
2 0  

and salts and solvates thereof, in which: 
Ro represents hydrogen, halogen or C1_6 alkyl; 
R1  represents hydrogen, C1_6alkyl, haloC1.6alkyl, C3_8cycioalkyl, 

25 	 C3_6cycloalkylCi_3alkyl, ary1C1_3alkyl or heteroarylCi_3alkyl; and 
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R2  represents an optionally substituted monocyclic aromatic ring 
- -selected-from -  benzene;-thiophene; furan - and pyridine-  or an optionally--  - 

substituted bicyclic ring 	 attached to the rest of the molecule 
via one of the benzene ring carbon atoms and wherein the fused ring A is 
a 5- or 6-membered ring which may be saturated or partially or fully 
unsaturated and comprises carbon atoms and optionally one or two 
heteroatoms selected from oxygen, sulphur and nitrogen. 

3. A compound according to Claim 1 or 2, wherein R°  represents hydrogen. 

4. A compound according to any of Claims 1 to 3, wherein R1  represents 
hydrogen, 	C1. alkyl, 	haloCi _4alicyl, 	C3_6cycloalkyl, 
C3..6cycloalkylmethyl, pyridylCi_3alkyl, furyIC1_3alkyl or optionally 
substituted benzyl. 

5. A compound according to any of Claims 1 to 3, wherein R' and R3  
together represent a 3-membered alkyl chain. 

6. A compound according to any of Claims 1 to 4, wherein R3  represents 
20 	 hydrogen. 

7. A compound according to any of Claims 1 to 6, wherein R2  represents an 
optionally substituted benzene, thiophene, furan, pyridine or naphthalene 

where n is 

5 

10 

15 

ring or an optionally substituted bicyclic ring 
25 	 1 or 2 and X and Y are each CH2 or O. 

8. 	A cis isomer of formula (I) represented by formula (lb) 

„%tL
N-R' 

N 
H  

R
2 

R° 	 
R 

(Ib) 
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and mixtures thereof with its cis optical enantiomer, including racemic 
mixtures, and salts and solvates of these compounds in which R° is 
hydrogen or halogen and R1, R and R3  are as defined in any preceding 

claim. 
5 

9. Cis-2,3,6,7,12,12a-hexahydro-2-(4-pyridylmethy0-6-(3,4-
methylenedioxypheny1)-pyrazino[2', 1' : 6,1]pyrido[3,4-b]indole-1,4-dione; 
Cis-2,3,6,7,12,12a-hexahydro-6-(2,3-dihydrobenzo[b]furan-5-y1)-2-

methyl-pyrazino[21,11:6,1]pyrido[3,4-b]indole -1,4-dione; 

10 	 Cis-2,3,6,7,12,12a-hexahydro-6-(5-bromo-2-thieny1)-2-methyl- 

pyrazino[21,1':6,1]pyrido[3,4-b]indole -1,4-dione; 
Cis-2,3,6,7,12,12a-hexahydro-2-butyl-6-(4-methylpheny1)-

pyrazino[21,1':6,1]pyrido[3,4-b]indole -1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-isopropy1-6-(3,4- 

15 	 methylenedioxypheny1)-pyrazino[2',1`:6,1]pyrido[3,4-b]indole -1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopenty1-6-(3,4-
methylenedioxypheny1)-pyrazino[21,1':6,1]pyrido[3,4-b]indole -1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopropyimethy1-6-(4-
methoxypheny1)-pyrazino[21,1':6,1]pyrido(3,4-b]indole -1,4-dione; 

20 	 (6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(3-chloro-4-methoxypheny1)-2- 
methyl-pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-methy1-6-(3,4-
methylenedioxypheny1)-pyrazino[21, 6, 1]pyrido[3,4-b]indole-1,4-d lone; 
(6R, 12aR)-2,3,6,7,12,12a-Hexahydro-6-(3,4-methylenedioxypheny1)- 

25 	 pyrazino[2', 1' : 6,1] pyrido [3,4-b] indole-1,4-dione; 
(5aR, 12R, 14aS)-1,2,3,5,6,11,12,14a-Octahydro-12-(3,4-
methylenedioxypheny1)-pyrrolo[1",2" : 4',5']pyrazino[2',1' : 6,1]pyrido[3,4-
b]indole-5-1,4-dione; 
and physiologically acceptable salts and solvates thereof. 

30 
10. (6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4- 

methylenedioxypheny1)-pyrazino[7,1':6,1]pyrido[3,4-b]indole -1,4-dione; 
and physiologically acceptable salts and solvates thereof. 

BNSDOC I D: <W0_9519978A1_1_> 0644



WO 95/19978 
	

PCTTEP95/00183 

81 

11. A compound according to any of Claims 1 to 10, for use in the treatment 

of stable, unstable and variant angina, hypertension, pulmonary 
hypertension, chronic obstructive pulmonary disease, congestive heart 

failure, renal failure, atherosclerosis, conditions of reduced blood vessel 

	

5 	 patency, peripheral vascular disease, vascular disorders inflammatory 

diseases, stroke, bronchitis, chronic asthma, allergic asthma, allergic 

rhinitis, glaucoma or diseases characterised by disorders of gut motility. 

12. Use of a compound according to any of Claims 1 to 10, for the 

	

10 	 manufacture of a medicament for the treatment of stable, unstable and 

variant angina, hypertension, pulmonary hypertension, chronic 

obstructive pulmonary disease, congestive heart failure, renal failure, 
atherosclerosis, conditions of reduced blood vessel patency, peripheral 

vascular disease, vascular disorders, inflammatory diseases, stroke, 

	

15 	 bronchitis, chronic asthma, allergic asthma, allergic rhinitis, glaucoma or 

diseases characterised by disorders of gut motility. 

13. A method of treating stable, unstable and variant angina, hypertension, 

pulmonary hypertension, chronic obstructive pulmonary disease, 

	

20 	 congestive heart failure, renal failure, atherosclerosis, conditions of 

reduced blood vessel patency, peripheral vascular disease, vascular 

disorders, inflammatory diseases, stroke, bronchitis, chronic asthma, 

allergic asthma, allergic rhinitis, glaucoma or diseases characterised by 

disorders of gut motility, in a human or non-human animal body, which 

	

25 	 method comprises administering to said body a therapeutically effective 
amount of a compound according to any of Claims 1 to 10. 

14. A pharmaceutical composition comprising a compound of the according 

to any of Claims 1 to 10, together with a pharmaceutically acceptable 

	

30 	 diluent or carrier therefor. 

15. A process of preparing a pharmaceutical composition comprising a 

compound according to any of Claims 1 to 10, which process comprises 

mixing said compound together with a pharmaceutically acceptable 

	

35 	 diluent or carrier therefor. 
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16. 	A process of preparing a compound of-formula -(1), which process — 
comprises: 

5 
	

a process (A) for preparing a compound of formula (I), wherein R3  
represents hydrogen which process (A) comprises treating a compound 
of formula (II) 

N 
H 

OAIk 

R2  Cs  

in which Alk represents C1_6alkyl and Hai is a halogen atom, with a 
10 	 primary amine R1  NH2; or 

a process (B) for preparing a compound of formula (I), wherein R' and R3  
together represent a 3- or 4-membered alkyl or alkenyl chain, which 
process (B) comprises cyclisation of a compound of formula (VIII) 

15 

(rin) 

wherein Alk represents Ci_salkyl and R' and R3  together represent a 3- or 
4-membered chain both as defined above; or 

a process (C) for preparing a compound of formula (I) wherein R3  
represents Cl_3alkyl, which process (C) comprises cyclisation of a 
compound of formula (X) 

20 
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0 

OAIk 

R5  
(X) 

wherein Alk represents Ci.ealkyl and R5  represents C2.5alkyl, substituted 

at Cl  by a halogen atom; or 
5 

process (A), (B) or (C) as hereinbefore described followed by 

i) an interconversion step; and/or either 
ii) salt formation; or 

10 	 iii) 	solvate formation. 

17. 	Compounds of formulae (II), (Ill), (V), (VI), (VII), (VIII) and (X), with the 
exception for compounds (III), (V), (VI) and (VII) wherein R°  is hydrogen, 

R2  is phenyl and Alk is methyl. 
15 

BNSOCCIO: cW0_951997BA1_i_5 0647



i iNI 1 LANINIP1 1 Il.JINPLI... 	nit.r.c.A...1-1 is.r.rurc. I 
Intern; 	al Apphcanon No 

PCT/EP 95/00183 
A. CLASSIFICATION OF SUBJECT' MATTER 
IPC 6 	C07D471/14 	A61K31/395 	C07D471/04 	C070209/14 

//(C07D471/14,241:00,221:00,209:00) 

According to International Patent Classificauon (1PC) or to both national classification and 1PC 

B. FIELDS SEARCHED 

Mtmmum documentation searched (classification system followed by classification symbols) 

IPC 6 	C07D 	A61K 

Documentation searched other than muumuni documental:ton to the extent that such documents are included to the heist; searched 

Electronic data base consulted during the international search (name of data base and. where practical. search terms used) 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category • Otation of document, with indication, where appropnate. of the relevant passages Relevant to claim No. 

A US,A,3 917 599 (SAXENA ET AL.) 4 November 1 
1975 
see column 2, 	line 1-30 - column 9, 	line 
1-40 

• 
A JOURNAL OF MEDICINAL CHEMISTRY, 

vol. 	16,no. 5, 	1973 
pages 560-564, 
SAXENA ET AL. 	'Agents Acting on the 

1 

Central Nervous System.15. 2_Substituted 
1,2,3,4,6,7,12,12a-octahydropyrazino[21 ,11  
:6,1]pyrido[3,4-b]indoles. A New Class of 
Central Nervous System Depressants' 
see page 561, column 1 

--- 

. 
documents are hated in the continuation of box C. in annex. 113 	Further X 	Patna family members are listed 

' Special categories of laud documents : 
'I'• later document published after the international filing date 

or pnonty date and not in conflict with the application but 'A' document defining the general state of the art which is not 	 aced to understand the principle or theory underlying the ccraidered to be of particular relevance 	 invention 
•E' earlier document but published on or after the international 	 'X' docuinent ofpariicular relevance; the claimed invention filing date 	

cannot be considered novel or cannot be considered to 
'V document which may throw doubts on priority daim(s) or 	 involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another 	 'Y' docinnent of particular relevance; the claimed Invention Walton or other special reason (as specified) 	 cannot be considered to involve an inventive step when the 
•Cl• document referring to an oral disclosure, use, exhibition or 	 document is combined with one or more other such docu- 

other means 	 menu, such combination being obvious to a person skilled 
'7' document published prior to the international filing date but 	 in the art. 

later than the priority date claimed 	 &' document member of the same patent family 

Date of the actual completion of the internanonal search Date of mailing of the international search report 

24 May 1995 
16. 05. 95 

Name and mailing address of the ISA Authorized officer 
European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 FIV Rinwijk 
Tel. (* 31-70) 340-2040, Tx. 31 651 epo al, 
Fax (1- 31.70) 340-3016 Lauro, P 

Form FL-VISA/210 (,aeoria men) (Jury 1992) 

amsixriowo 9519978MA... 
	 page 1 of 2 

* 2 

0648



IN I hKIN4Pk I IVINAL ShAKLJI it.bl'OR 1 
Interr 	'tai Application No 

PCT/EP 95/00183 
C.(Conanuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category' Citation of docurnalt, unth indicanon, where appropnote, of the relevant passages Relevant to claim No. 

A CHEM. PHARM. BULL., 
vol. 	33,no. 	8, 	1985 
pages 3237-3249, 
ISHIDA; NAKAMURA; IRIE; OHISHI 	'A New 
Method for-the-preparation-of-3,4rDihydrom_ 

17 

_ 	_.._ 	__ ________ 
and 1,2,3,4 -Tetrahydro -beta -carbolines' 
see page 3237 

Ferni PCT/15A/210 (cominusuon. of 'emu] sheet) (July 1992) 

BNSDOCID• <WO 9519978A 1_1_, 
	 page 2 of 2 

2 

0649



INTERNATIONAL SEARCH REPORT 
—formation on patent family members 

Warr mat Applicauon No 

PCT/EP 95/00183 

Patent document 
cited in search report 

Publication 
dare 

Patent family 
member(s) 

Publication 
date 

US—A-3917599 	04-11-75 	AU—A— 	6164973 	24-04-75 
CH—A— 	596205 	15-03-78 
FR—A , B 	2223013 	25-10-74 
NL—A— 	7315803 	02-10-74 
SE—B— 	408710 	02-07-79 

a 

Form PCT/ISAnia (patent fumy annex) (July 1992) 

BNIS 	D: <WO 9519978A 1_1_, 0650



This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 

Image Problem Mailbox. 

0651



PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Classification 6 

A61K 31/495 
(11) International Publication Number: 	WO 97/03675 

Al 	
(43) International Publication Date: 	6 February 1997 (06.0/97) 

(21) International Application Number: . 	PCT/EF'96/03024 

(22) International Filing Date: 	11 July 1996 (11.07.96) 

(30) Priority Data: 
9514464.8 	14 July 1995 (14.07.95) 	GB 

(71) Applicant (for all designated States except US): LABORA-
TOIRE GLAXO WELLCOME S.A. [FR/FR]; 43, rue 
Vineuse, F-75116 Paris (FR). 

(72) Inventor; and 
(75) Inventor/Applicant (for US only): DAUGAN, Alain, Claude-

Marie [FR/FR]; Laboratoire Glaxo Welcome S.A., Centre 
de Recherches, Z.A. de Courtaboeuf, 25, avenue de Quebec, 
F-91940 Les Ulis (FR). 

(74) Agents: FELLER, Wendy, Anne et al.; Glaxo Welcome House, 
Berkeley Avenue, Greenford, Middlesex UB6 ONN (GB). 

(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY, 
CA, CH, CN, CZ, DE, DK, BE. ES, FI, GB, GE, HU. IL, 
IS, JP, KE, KG, ICP, KR, KZ, LK, LR, LS, LT, LU, LV, 
MD, MG. MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, Ti, TM, TR, TT, UA, UG, US, UZ, 
VN, ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, 11, TM), European 
patent (AT. BE, CH, DE, DK, ES, Fl, FR, GB, GR. 1E, IT, 
LU, MC, NI., PT, SE), OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 

Published 
With international search report. 

(54) Title: USE OF CGMP-PHOSPHODIESTERASE INHIBITORS TO TREAT IMPOTENCE 

(57) Abstract 

The use of compounds of formula (I) 
(6R, 	12aR)-2,3.6,7,12.12a-hexahydro-2-methyl- 
6-(3,4-methylenedioxypheny1)-pyrazino[2',1': 
6,1]pyrido[3,4-b]indole-1,4-dione, 	(3S, 	6R, 
12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethyl-
6-(3,4-methylenedioxypheny1)-pyrazinc[2',1 
6,1]pyrido[3,4-b]indole-1,4-dione, and physiologically 
acceptable salts and solvates thereof, in the treatment 
of impotence. 

0 

 

(I) 

BNSDOC I 0: <WC 9703675A1 I 0652



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 

AM Armenia GB United Kingdom MW Malawi 
AT Austria GE Georgia MX Mexico 
AU Australia GN GIIIIIC2 NE Niger 
BB Barbados GR Greece NL Netherlands 
BE Belgium HU Htmgary NO Norway 
BF Burkina Faso IE Ireland NZ New Zealand 
BG Bulgaria IT Italy PL Poland 
Bi Benin ip Junin FT Portugal 
BR Brazil ICE Kenya RO Romania 
BY Belarus KG Kyrgystan RU Russian Federation 
CA Canada KP Democratic People's Republic SD Sudan 
CF Central African Republic of Korea SE Sweden 
Cc Congo KR Republic of Korea SG Singapore 
CH Switzerland KZ Kazakhstan SI Slovenia 
CI Ctee d'Ivoire LI Liechtenstein SK Slovakia 
CM Cameroon LK Sri Lanka SN Senegal 
CN China LR Liberia SZ Swaziland 
CS Czechoslovakia LT Lithuania TD Chad 
CZ Czech Republic LU Luxembourg TG Togo 
DE Germany LV Latvia TI T4kistan 
DK Denmark MC Monaco TT Trinidad and Tobago 
EE Estonia MD Republic of Moldova VA Ukraine 
ES SPain MG Madagascar UG Uganda 
FI Finland ML Mali US United States of America 
FR France MN Mongolia UZ Uzbek's.  tan 
GA Gabon MR Mauritania VN Viet Nam 

BNSDOCIO: <WO 9703675A 1_1_, 0653



WO 97/03675 	 PCT/EP96/03024 

1 

USE OF CGMP-PHOSPHOD!ESTERASE INHIBITORS TO TREAT IMPOTENCE 

This invention relates to the use of tetracyclic derivatives which are potent 
and selective inhibitors of cyclic guanosine 3',5'-monophosphate specific 
phosphodiesterase (cGMP specific PDE) in the treatment of impotence. 

Impotence can be defined as a lack of power, in the male, to copulate and 

may involve an inability to achieve penile erection or ejaculation, or both. More 
specifically, erectile impotence or dysfunction may be defined as an inability to 
obtain or sustain an erection adequate for intercourse. Its prevalence is claimed 

10 	to be between 2 and 7% of the human male population, increasing with age, up 
to 50 years, and between 18 and 75% between 55 and 80 years of age. 

Reports of well-controlled clinical trials in man are few and the efficacy of 
orally administered drugs is low. Although many different drugs have been 
shown to induce penile erection, they are only effective after direct injection into 

15 	the penis, e.g. intraurethrally or intracavemosally (i.c.), and are not approved for 
erectile dysfunction. Current medical treatment is based on the i.c. injection of 
vasoactive substances and good results have been claimed with 
phenoxybenzamine, phentolamine, papaverine and prostaglandin E1, either 
alone or in combination; however, pain, priapism and fibrosis of the penis are 

20 	associated with the i.c. administration of some of these agents. Potassium 
channel openers (KCO) and vasoactive intestinal polypeptide (VIP) have also 
been shown to be active i.c., but cost and stability issues could limit 
development of the latter. An alternative to the i.c. route is the use of glyceryl 
trinitrate (GIN) patches applied to the penis, which has been shown to be 

25 	effective but produces side-effects in both patient and partner. 

As a general alternative to pharmacological intervention, a variety of penile 
prostheses has been used to assist achievement of an erection. The short term 
success rate is good, but problems with infection and ischaemia, especially in 
diabetic men, make this type of treatment a final option rather than first-line 

30 	therapy. 

The compounds of the invention are potent inhibitors of cyclic guanosine 3',5'-

monophosphate phosphodi sterases (cGMP PDEs). GB 9514464.8, which is 

the priority document for the present application describes the syntheses of the 

compounds of the invention and their utility in impotence. W095/19978, which 
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was unpublished at the priority date of the present application, also describes 

the syntheses of the compounds of the invention and their utility in other 

diseases associated with inhibition of cGMP PDEs. The compounds may be 

represented by the following general formula (I): 

5 

(I) 

and salts and solvates (e.g. hydrates) thereof, in which: 

Ro represents hydrogen, halogen or Ci_6 alkyl; 

10 	R1  represents hydrogen, C1_6alkyl, C2.6 alkenyl, C2_6  alkynyl, haloC1_6alkyl, 

C3_8cycloalkyl, C3_8cycloalkylCi_3alkyl, aryIC1.3alkyl or heteroarylCi_3alkyl; 
R2  represents an optionally substituted monocyclic aromatic ring selected 

from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

ring 	 attached to the rest of the molecule via one of the benzene 
15 	ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 

which may be saturated or partially or fully unsaturated and comprises carbon 

atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen; and 

R3  represents hydrogen or C1.3 alkyl, or R1  and R3  together represent a 3- or 
20 	4- membered alkyl or alkenyl chain. 

Suitable individual compounds of the invention for use in the treatment of 

erectile dysfunction include: 

Cis-2,3,6,7,12,12a-hexahydro-2-(4-pyridylmethyl)-6-(3,4-methylenedioxyphenyl)-

pyrazino[2', 1' : 6,1]pyrido[3,4-b]indole-1,4-dione; 
25 	Cis-2,3,6,7,12,12a-hexahydro-6-(2,3-dihydrobenzo[b]furan-5-y1)-2-methyl- 

pyrazino[21,1':6,1]pyrido[3,4-b]indole -1,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-6-(5-bromo-2-thieny1)-2-methyl-
pyrazino[21,1':6,1]pyrido[3,4-b]indole -1,4-dione; 
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Cis-2,3,6,7,12,12a-hexahydro-2-buty1-6-(44nethylpheny1)= 

pyrazino[2',11:6,1]pyrido[3,4-b]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-isopropy1-6-(3,4-methylenedioxyphenyl)-

pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 

	

5 	(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopenty1-6-(3,4- 

methylenedioxypheny1)-pyrazino[21,1':6,1]pyrido[3,4-b]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopropylmethy1-6-(4-methoxypheny1)-

pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(3-chloro-4-methoxypheny1)-2-methyl- 

	

10 	pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-methy1-6-(3,4-methylenedioxypheny1)-

pyrazino[21,1':6,1]pyrido[3,4-b]indole-1,4-dione; 

(6R, 12aR)-2,3,6,7,12,12a-Hexahydro-6-(3,4-methylenedioxyphenyl)-

pyrazino[21, 1' : 6,1] pyrido [3,4-b] indole-1,4-dione; 

	

15 	(5aR, 12R, 14aS)-1 2,3,5,6,11,12,14a-Octahydro-12-(3,4- 

methylenedioxypheny1)-pyrrolo[1",2" : 4',51]pyrazino[21,1' : 6,1]pyrido[3,4-

b]indole-5-1,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-2-cyclopropy1-6-(3,4-methylenedioxypheny1)-

pyrazino[2',1':6,1]pyrido[3,4-b]indole -1,4-dione; 

	

20 	(3S, 6R,12aR)-2,3,6,7,12,12a-hexahydro-3-methy1-6-(3,4- 

methylenedioxypheny1)-pyrazino[21,1':6,1]pyrido[3,4-b]indole -1,4-dione; 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

The specific compounds of the invention are: 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyt-6-(3,4-methylenedioxypheny1)- 

	

25 	pyrazino[21,1 1:6,1]pyrido[3,4-b]indole -1,4-dione (Compound A); and 

(3S, 6R, 12aR)-2,3,6,7,12,12a-hexahydro-2 ,3-dimethy1-6-(3,4-
methylenedioxypheny1)-pyrazino[21, 1' : 6 , l]pyrido[3 
(Compound B); 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

	

30 	Unexpectedly, it has now been found that compounds of formula (I), and in 
particular compounds A and B, are useful in the treatment of erectile 
dysfunction. Furthermore the compounds may be administered orally, thereby 
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obviating the disadvantages-associated- with - i.c-administration. Thus the 
present invention concerns the use of compounds of formula (I), and in 
particular compounds A and B, or a pharmaceutically acceptable salt thereof, or 
a pharmaceutical composition containing either entity, for the manufacture of a 

	

5 	medicament for the curative or prophylactic treatment of erectile dysfunction in a 
male animal, including man. 

The pharmaceutically acceptable salts of the compounds of formula (I), and in 
particular compounds A and B which contain a basic centre are acid addition 
salts formed with pharmaceutically acceptable acids. Examples include the 

	

10 	hydrochloride, hydrobromide, sulphate or bisulphate, phosphate or hydrogen 
phosphate, acetate, benzoate, succinate, fumarate, maleate, lactate, citrate, 
tartrate, gluconate, methanesulphonate, benzenesulphonate and 
p-toluenesulphonate salts. Compounds of formula (I), and in particular 
compounds A and B can also provide pharmaceutically acceptable metal salts, 

	

15 	in particular alkali metal salts, with bases. Examples include the sodium and 
potassium salts. 

It has been shown that compounds of the present invention are potent and 
selective inhibitors of cGMP specific PDE. It has now been surprisingly found 
that human corpus cavemosum contains three distinct PDE enzymes. Th 

	

20 	predominant PDE has further surprisingly been found to be cGMP PDE. As a 
consequence of the selective PDE V inhibition exhibited by compounds of the 
present invention, the subject compounds can elevate cGMP levels, which in 
turn can mediate relaxation of the corpus cavemosum tissue and consequent 
penile erection. 

	

25 	Although the compounds of the invention are envisaged primarily for the 
treatment of erectile dysfunction or male sexual dysfunction, they may also be 
useful for the treatment of female sexual dysfunction including orgasmic 
dysfunction related to clitoral disturbances. 

Generally, in man, oral administration of the compounds of the invention is 

	

30 	the preferred route, being the most convenient and avoiding the disadvantages 
associated with i.c. administration. In circumstances where the recipient suffers 
from a swallowing disorder or from impairment of drug absorption after oral 
administration, the drug may be administered parenterally, e.g. sublingually or 
buccally. 
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For administration to man -in the curative or- prophylactic treatment of the 
disorders identified above, oral dosages of a compound of formula (I), and in 
particular compounds A and B will generally be in the range of from 0.5-800mg 
daily for an average adult patient (70kg). Thus for a typical adult patient, 

	

5 	individual tablets or capsules contain from 0.2-400mg of active compound, in a 
suitable pharmaceutically acceptable vehicle or carrier, for administration in 
single or multiple doses, once or several times per day. Dosages for buccal or 
sublingual administration will typically be within the range of from 0.1-400 mg 
per single dose as required. In practice the physician will determine the actual 

	

10 	dosing regimen which will be most suitable for an individual patient and it will 
vary with the age, weight and response of the particular patient. The above 
dosages are exemplary of the average case but there can be individual 
instances in which higher or lower dosage ranges may be merited, and such are 
within the scope of this invention. 

	

15 	For human use, compounds of formula (I), and in particular compounds A and 
B can be administered alone, but will generally be administered in admixture 
with a pharmaceutical carrier selected with regard to the intended route of 
administration and standard pharmaceutical practice. For example, the 
compound may be administered orally, buccally or sublingually, in the form of 

	

20 	tablets containing excipients such as starch or lactose, or in capsules or ovules 
either alone or in admixture with excipients, or in the form of elixirs or 
suspensions containing flavouring or colouring agents. Such liquid preparations 
may be prepared with pharmaceutically acceptable additives such as 
suspending agents (e.g. methylcellulose, a semi-synthetic glyceride such as 

	

25 	witepsol or mixtures of glycerides such as a mixture of apricot kernel oil and 
PEG-6 esters or mixtures of PEG-8 and caprylic/capric glycerides). 

For veterinary use, a compound of formula (I), and in particular compound A 
or B or a non-toxic salt thereof is administered as a suitably acceptable 
formulation in accordance with normal veterinary practice and the veterinary 

	

30 	surgeon will determine the dosing regimen and route of administration which will 
be most appropriate for a particular male animal. 

Thus the invention includes a pharmaceutical composition for the curative or 
prophylactic treatment of erectile dysfunction in a male animal, including man, 
comprising a compound of formula (I), and in particular compound A or B, or a 

	

35 	pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable diluent or carrier. 
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 	There is further provided a process for the preparation of a pharmaceutical 

composition for the curative or prophylactic treatment of erectile dysfunction in a 
mate animal, including man, comprising formulating a compound of formula (1), 
and in particular compound A or B. or a pharmaceutically acceptable salt 

	

5 	thereof, with a pharmaceutically acceptable diluent or carrier. 

The invention also provides a method of treating a male animal, including 
man, to cure or prevent erectile dysfunction which comprises treating said male 
animal with an effective amount of a compound of formula (1), and in particular 
compound A or B, or a pharmaceutically acceptable salt thereof, or a 

	

10 	pharmaceutical composition containing either entity. 

Moreover, the invention includes the use of a compound of formula (I), and in 
particular compound A or B, or a pharmaceutically acceptable salt thereof, or a 
pharmaceutical composition containing either entity, for the manufacture of a 
medicament for the curative or prophylactic treatment of erectile dysfunction in a 

	

15 	male animal, including man. 

A compound of formula (I), and in particular compound A or B, may also b 
used in combination with other therapeutic agents which may be useful in the 
treatment of erectile dysfunction substantially as hereinbefore described. The 
invention thus provides, in another aspect, a combination of a compound of 

	

20 	formula (I), and in particular compound A or B together with another 
therapeutically active agent. 

The combination referred to above may conveniently be presented for use in 
the form of a pharmaceutical formulation and thus pharmaceutical compositions 
comprising a combination as defined above together with a pharmaceutically 

	

25 	acceptable diluent or carrier comprise a further aspect of the invention. 

The individual components of such a combination may also be administered 
either sequentially or simultaneously in separate pharmaceutical formulations. 

Appropriate doses of known therapeutic agents for use in combination with a 
compound of the invention will be readily appreciated by those skilled in the art. 

	

30 	The compounds of the invention may be prepared by any suitable method 
known in the art or by the following process which forms part of the present 
invention. The process has been previously substantially described in the 
priority document of the present invention GB9514464.8, and in W095/19978. 
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Thus, a process for preparing a compound of formula (I) comprises treating a -
compound of formula (II) 

O 

R° 	
OAlk 

Hal 
N 

R
2 0  R3   

(II) 

(in which Alk represents C1_6alkyl, e.g. methyl or ethyl and Hal is a halogen 

5 	atom, e.g. chlorine) with a primary amine R1NH2 in a suitable solvent such as 
an alcohol (e.g. methanol or ethanol) or a mixture of solvents, conveniently at a 
temperature of from 200C to reflux (e.g. at about 500C). 

A compound of formula (II) may conveniently be prepared by treating a 
compound of formula (III) with a compound of formula (IV) 

0 

 

0 

 

10 

Hal 

in a suitable solvent such as a halogenated hydrocarbon (e.g. trichioromethane 
or dichloromethane), or an ether (e.g. tetrahydrofuran), preferably in the 
presence of a base such as an organic amine (e.g. a trialkylamine such as 
triethylamine) or an alkali metal carbonate or bicarbonate (e.g. NaHCO3). The 

15 

	

	reaction may conveniently be effected at a temperature of from -20°C to +200C 
(e.g. at about 00C). 

A compound of formula (I) may also be prepared from a compound of formula 
(III) in a two-step procedure via a compound of formula (II) isolated without 
purification. 

20 	Compounds of formula (I) may be prepared as individual enantiomers in two 
steps from the appropriate enantiomer of formula (Ill) or as mixtures (e.g. 
racemates) of either pairs of cis or trans isom rs from the correspondong 
mixtures of either pairs of cis or trans isomers of formula (III). 
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- — Individual enantiomers- of the compounds-of the invention may be prepared 
from racemates by resolution using methods known in the art for the separation 
of racemic mixtures into their constituent enantiomers, for example using HPLC 
(high performance liquid chromatography) on a chiral column such as Hypersil 

5 	naphthylurea. 

A compound of formula (Ill) may conveniently be prepared from a tryptophan 

alkyl ester of formula (V) 

0 

R° 	 
OAlk 

(V) 

(where Alk is as previously defined) or a salt thereof (e.g. the hydrochloride salt) 
10 	with an aldehyde R2CHO. The reaction may conveniently be effected in a 

suitable solvent such as a halogenated hydrocarbon (e.g. dichloromethane) or 
an aromatic hydrocarbon (e.g. toluene) in the presence of an acid such as 
trifluoroacetic acid. The reaction may conveniently be carried out at a 
temperature of from -200C to reflux to provide a compound of formula (Ill) in one 

15 	step. The reaction may also be carried out in a solvent such as an aromatic 
hydrocarbon (e.g. benzene or toluene) under reflux, optionally using a Dean-
Stark apparatus to trap the water produced. 

The reaction provides a mixture of cis and trans isomers which may be either 
individual enantiomers or racemates of pairs of cis or trans isomers depending 

20 	upon whether racemic or enantiomerically pure tryptophan alkyl ester was used 
as the starting material. Individual cis or trans enantiomers may conveniently be 
separated from mixtures thereof by fractional crystallisation or by 
chromatography (e.g. flash column chromatography) using appropriate solvents 
and eluents. Similarly, pairs of cis and trans isomers may be separated by 

25 	chromatography (e.g. flash column chromatography) using appropriate eluents. 
An optically pure trans isomer may also be converted to an optically pure cis 
isomer using suitable epimerisation procedures. One such procedure comprises 
treating the trans isomer or a mixture (e.g. 1 : 1 mixture) of cis and trans isomers 
with methanolic or aqueous hydrogen chlorid - at a temperature of from 00C to 

30 	the refluxing temperature of the solution. The mixture may then be subjected to 
chromatography (e.g. flash column chromatography) to separate the resulting 
diastereoisomers, or in the procedure utilising aqueous hydrogen chloride the 
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desired cis isomer precipitates out as the hydrochloride salt which may then be 	— 
isolated by filtration. 

The pharmaceutically acceptable acid addition salts of a compound of 
formula (I), and in particular compound A or B which contain a basic centre may 

	

5 	be prepared in a conventional manner. For example, a solution of the free base 
may be treated with a suitable acid, either neat or in a suitable solution, and the 
resulting salt isolated either by filtration or by evaporation under vacuum of the 
reaction solvent. Pharmaceutically acceptable base addition salts may be 
obtained in an analogous manner by treating a solution of compound A or B 

	

10 	with a suitable base. Both types of salt may be formed or interconverted using 
ion-exchange resin techniques. 

Compounds of the invention may be isolated in association with solvent 
molecules by crystallisation from or evaporation of an appropriate solvent. 

The syntheses of compounds A and B and of the intermediates for use 

	

15 	therein are illustrated by the following examples. The examples have been 
previously described in the priority document of the instant invention 
GB9514464.8, and the corresponding Intermediate or Example numbers therein 
are shown in parentheses next to the current Intermediate or Example number. 

In the Examples section hereinafter the following abbreviations are used: 

	

20 	Me0H (methanol) and EtOH (ethanol), 

Intermediate 1 (54) 

(1R.3R)-Methyl 1.2.3.4-tetrahydro-1(.4-methylenedioxyphenyll-9H-pyrido[3 4-
b]indole-3-carboxylate. cis isomer 

	

25 	To a stirred solution of D-tryptophan methyl ester (11 g) and piperonal (7.9 g) in 
anhydrous CH2Cl2 (400 mL) cooled at 0°C was added dropwise trifiuoroacetic 
acid (7.7 mL) and the solution was allowed to react at ambient temperature. 
After 4 days, the yellow solution was diluted with CH2Cl2 (200 mL) and washed 
with a saturated aqueous solution of NaHCO3, then with water (3x200 mL) and 

	

30 	dried over Na2SO4. The organic layer was evaporated under reduced pressure 
and the residue containing the two geometric isomers was purified by flash 
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chromatography eluting with dichloromethane/ethyl acetate (97/3) to give as the 
firsr eluting product the title compound (6.5 g) 

m.p. : 154°C 

Intermediate 2 (83)  

	

5 	(1 R 3R)-Methyl 1.2.3.4-tetrahydro-2-(2-chloropropiony1)-1-(3.4- 
methylenedioxypheny1)-9H-pyrido[3.4-blindole-3-carboxylate  

To a solution of (R)-(+)-2-chloropropionic acid (191 pl, 2.2 mmol) in anhydrous 
dichloromethane (30 mL), was added dicyclohexylcarbodiimide (0.45 g, 
2.2. mol). Intermediate 1 (0,7 g, 2 mmol) was then added and the mixture was 

	

10 	stirred at room temperature for 20 hours. The formed precipitate of 
dicyclohexylurea was removed by filtration, the filtrate was evaporated in vacuo 
and the crude product was purified by flash chromatography eluting with 
toluene/ethyl acetate : 9515. The oily compound obtained was then crystallised 
from ether/hexane to give the title compound as pale yellow crystals (0.74 g) 

	

15 	m.p. : 126-128°C. 

Example 1 (78) 1Compound  

(6R.12aR)-23.6.7.12.12a-Hexahydro-2-methy1-6-(3.4-methylenedioxypheny1)-
pyrazino[2'.t:6.11Dyrido[3.4-blindole -1.4-drone  

	

20 	a) To a stirred solution of intermediate 1 (0.5 g) and NaHCO3 (0.14 g) in 
anhydrous CHCI3 (20 mL) was added dropwise chloroacetyl chloride (0.27 mL) 
at 0°C. The resulting mixture was stirred for 1 hour at the same temperature 
and diluted with CHCI3 (20 mL). Water (10 mL) was then added dropwise with 
stirring to the mixture, followed by a saturated solution of NaHCO3. The organic 

	

25 	layer was washed with water until neutrality and dried over Na2SO4. After 
evaporation of the solvent under reduced pressure, (6R.12aR)-methyl 1.2.3.4-
tetrahydro-2-chloroacety1-1-(3 .4-methylened ioxyphenyl)-9 H-eyrido[3 4-bjindole-
3-carboxylate was obtained as an oil which was crystallised from ether to give a 
solid (0.38 g, m.p. : 233°C) which was used without further purification in the 

	

30 	next step. 

b) To a stirred suspension of the chloroacetyl intermediate (0.37 g) in Me0H 
(20 mL) was added at room temperature a solution of methylamine (33% in 
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EtOH) (0.4 mL) and the resulting mixture was heated at 50°C under 142-fcir----
16 hours. The solvent was removed under reduced pressure and the residue 
was dissolved in CH2Cl2 (50 mL). After washing with water (3x20 mL), drying 
over Na2SO4 and evaporating to dryness, the residue was purified by flash 

	

5 	chromatography eluting with CH2C12/1vie0H (99/1) and recrystallised from 2- 
propanol to give the title compound as white crystals (0.22 g) 

m.p. : 302-303°C. 

Analysis for C22H19N304: 

Calculated:C,67.86;H,4.92;N,10.79; 

	

10 	Found:C,67.77;H,4.92;N,10.74%. 

Ecti20*D  = +71.0° (C=1.00; CHC13). 

Example 2 (117) (Compound B) 

(3S. 6R. 12aR)-2.3.6.7,12.12a-hexahydro-2.3-dimethy1-6-(3.4- 

	

15 	methylenedioxyphenyI)-pyrazino[2'.1' : 6.1]pyrido[3 A-b]indole-1A-dione 

To a stirred solution of intermediate 2 (0.3 g, 0.68 mmol) in THE (30 mL) was 
added at room temperature a solution of methylamine (33 % in EtOH) (0.68 mL) 
and the resulting solution was treated at reflux under N2  for 6 days. The solvent 
was removed under reduced pressure and the residue was dissolved in CH2Cl2  

	

20 	(50 mL). After washing with water (2,25 mL), drying over Na2SO4  and 
evaporating to dryness, the crude product was purified by flash chromatography 
eluting with dichloromethane/methanol : 99/1. The oily residue obtained was 
crystallised from methanol to give the title compound as white crystals (40 mg) 
rn.p. : 307-309°C. 

	

25 
	

Analysis for C23H21 N304 : 

Calculated : 	C, 68.47 ; H, 5.25 ; N, 10.42 ; 

Found : C, 68.35; H, 5.33; N, 10.42%. 

[a]20'D  = + 65.2° (c = 1.15 ; CHCI3). 
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The following compound was similarly prepared: --

Example 3 

f3S. 6R.12aR)-2.3.6.7.12.12a-Hexahydro-3-methy1-6-(14- 

methylenedioxyoheny1)-pyrazirto12%1'..6_11pyri.o13.4-blinciole -1.4-diohe as white 

	

5 	crystals using ammonia as the base. 

m.p. : 319-321°C. 

Analysis for C22H19N304  : 

Calculated : C, 67.86 ; H, 4.92 ; N, 10.79 ; 

Found : C, 67.86; H, 5.17; N, 10.72%. 

	

10 	[a]20°D  = f 107° (c = 1 ; pyridine). 

Compounds A and B have been included in pharmacy formulations and details 
of such formulations are given below. 

	

15 	TABLETS FOR ORAL ADMINISTRATION 

A. 	Direct Compression 

1. mg/tablet 

Active ingredient 50.0 

Crospovidone USNF 8.0 

Magnesium Stearate Ph Eur 1.0 

Anhydrous Lactose 141.0 

The active ingredient was sieved and blended with the excipients. The 
resultant mix was compressed into tablets. 
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2. mg/tablet 

Active ingredient 50.0 

Colloidal Silicon Dioxide 0.5 

Crospovidone 8.0 

Sodium Lauryl Sulphate 1.0 

Magnesium Stearate Ph Eur • 1.0 

Microcrystalline Cellulose USNF 139.5 

The active ingredient was sieved and blended with the excipients. The 
resultant mix was compressed into tablets. 

B. 	WET GRANULATION 

1. mg/tablet 

Active ingredient 50.0 

Polyvinyl pyrollidone 150.0 

Polyethylene glycol 50.0 

Polysorbate 80 10.0 

Magnesium Stearate Ph Eur 2.5 

Croscarmellose Sodium 25.0 ' 

Colloidal Silicon Dioxide 2.5 

Microcrystalline Cellulose USNF 210.0 

5 

BNSDCC ID: <WO 9703675A _I_ a 0666



WO 97/03675 
	

PCT/EP96/03024 

14 

--- The polyvinyl' pyrollidone,-  polyethylene glycol-  and polysorbate 80 were 
dissolved in water. The resultant solution was used to granulate the 
active ingredient. After drying the granules were screened, then extruded 
at elevated temperatures and pressures. The extrudate was milled 

5 	 and/or screened then was blended with the microcrystalline cellulose, 
croscarmellose sodium, colloidal silicon dioxide and magnesium stearate. 
The resultant mix was compressed into tablets. 

2. mg/tablet 

Active ingredient 50.0 

Polysorbate 80 3.0 

Lactose Ph Eur 178.0 

Starch BP 45.0 

Pregelatinised Maize Starch BP 22.5 

Magnesium Stearate BP 1.5 

The active ingredient was sieved and blended with the lactose, starch 
10 	 and pregelatinised maize starch. The polysorbate 80 was dissolved in 

purified water. Suitable volumes of the polysorbate 80 solution were 
added and the powders were granulated. After drying, the granules were 
screened and blended with the magnesium stearate. The granules were 
then compressed into tablets. 

15 	 Tablets of other strengths may be prepared by altering the ratio of active 
ingredient to the other excipients. 

FILM COATED TABLETS 

The aforementioned tablet formulations were film coated. 

Coating Suspension % wlw 

  

Bts! S DOC r D: < WO 9703675A 0667



• 

WO 97/03675 
	

PCT/EP96/03024 

15 

Opadry whitet 
	

13.2 

Purified water Ph Eur 
	

to 100.0* 

* The water did not appear in the final product. The maximum theoretical weight 

of solids applied during coating was 20mg/tablet. 

t Opadry white is a proprietary material obtainable from Colorcon Limited, UK 

5 	which contains hydroxypropyl methylcellulose, titanium dioxide and triacetin. 

The tablets were film coated using the coating suspension in conventional film 
coating equipment. 

CAPSULES 

1.  mg/capsule 

Active ingredient 50.0 

Lactose 148.5 

Polyvinyl pyrollidone 100.0 

Magnesium Stearate 1.5 

The active ingredient was sieved and blended with the excipients. The mix was 
filled into size No. 1 hard gelatin capsules using suitable equipment. 

2.  mg/capsule 

Active ingredient 50.0 

Microcrystalline Cellulose 233.5 

Sodium Lauryl Sulphate 3.0 

10 
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Crospovidone 

Magnesium Stearate 

12.0 

1.5 

The active ingredient was sieved and blended with the excipients. The mix was 
filled into size No. 1 hard gelatin capsules using suitable equipment. 

Other doses may be prepared by altering the ratio of active ingredient to 
5 	excipient, the fill weight and if necessary changing the capsule size. 

3. mg/capsule 

Active ingredient 

Labrafil M1944CS 

50.0 

to 1.0 ml 

The active ingredient was sieved and blended with the Labrafil. The suspension 
was filled into soft gelatin capsules using appropriate equipment. 

10 	Inhibitory effect on cGMP-PDE  

cGMP-PDE activity of compounds of the present invention was measured using 

a one-step assay adapted from Wells at al. (Wells, J. N., Baird, C. E., Wu, Y. J. 

and Hardman, J. G., Biochim. Biophys. Acta 384, 430 (1975)). The reaction 

medium contained 50mM Tris-HCI,pH 7.5, 5mM Mg-acetate, 250µg/m1 5'- 

15 	Nucleotidase, 1mM EGTA and 0.15pM 84I-13)-cGMP. The enzyme used was a 

human recombinant PDE V (ICOS, Seattle USA). 

Compounds of the invention were dissolved in DMSO finally present at 2% in 

the assay. The incubation time was 30 minutes during which the total substrate 

20 	conversion did not exceed 30%. 

The IC50  values for the compounds examined were determined from 

concentration-response curves using typically concentrations ranging from 10nM 

to 10p.M. Tests against other PDE enzymes using standard methodology also 
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showed that compounds of the invention are highly_selective for the cGMP 

specific PDE enzyme. 

-cGMP level measurements  

	

5 	Rat aortic smooth muscle cells (RSMC) prepared according to Chamley et al. in 

Cell Tissue Res. 177, 503 - 522 (1977) were used between the 10th and 25th 

passage at confluence in 24-well culture dishes. Culture media was aspirated 

and replaced with PBS (0.5m1) containing the compound tested at the 

appropriate concentration. After 30 minutes at 37°C, particulates guanylate 

	

10 	cyclase was stimulated by addition of ANF (100nM) for 10 minutes. At the end 

of incubation, the medium was withdrawn and two extractions were performed 

by addition of 65% ethanol (0.25m1). The two ethanolic extracts were pooled 

and evaporated until dryness, using a Speed-vac system. c-GMP was 

measured after acetylation by scintillation proximity immunoassay 

15 (AMERSHAM). 

The compounds according to the present invention were typically found to 

exhibit an 1050  value of less than 500nM, and an EC50  value of less than 5. In 

vitro test data for representative compounds of the invention is given in following 

	

20 	Table 1: 

Table 1  

Example No. 1Cso  nM EC50 i-LM 

1 2 0.2 

2 2 0.2 

25 	The above data demonstrates the ability of the subject compounds of the 

invention to inhibit cGMP PDE, and hence their utility in the treatment of erectile 

dysfunction substantially as hereinbefore described. 
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CLAIMS  

1. Use of a compound of formula (I): 

N-R1  

R3  

R2  

	

5 	and salts and solvates (e_g_ hydrates) thereof, in which: 
Ro represents hydrogen, halogen or C1_6 alkyl; 
R1  represents hydrogen, C1_6alkyl, C2_6 alkenyl, C2.6 alkynyl, haloC1_6alkyl, 

Cazcycloalkyl, C3_8cycloalkyIC1_3alkyl, arylCi_3alkyl or heteroarylCi_3alkyl; 
R2  represents an optionally substituted monocyclic aromatic ring selected 

	

10 	from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

ring 	 attached to the rest of the molecule via one of the benzene 
ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 
which may be saturated or partially or fully unsaturated and comprises carbon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 

15 	nitrogen; and 

R3  represents hydrogen or C" alkyl, or R1  and R3  together represent a 3- or 
4- membered alkyl or alkenyl chain; 

for the manufacture of a medicament for the curative or prophylactic treatment 
of erectile dysfunction in a male animal, including man. 

20 

2. Use of a compound selected from 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxypheny1)-
pyrazino[2',1 :6,1]pyrido[3,4-b]indole -1,4-dione; and 

(3S, 6R, 12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethy1-6-(3,4- 
25 	methylenedioxypheny1)-pyrazino[21 ,1' : 6,1]pyrido[3,4-b]indole-1,4-dione; 

(I) 
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and physiologically acceptable salts and solvates thereof for the manufacture of --

a medicament for the curative or prophylactic treatment of erectile dysfunction in 

a male animal, including man. 

5 	3. Method for the curative or prophylactic treatment of erectile dysfunction in a 

male animal, including man, comprising administration of a compound of formula 

(I): 

N-R1  

- R3 	 (I) 
N 

R2  

'and salts and solvates (e.g. hydrates) thereof, in which: 

10 	Ro represents hydrogen, halogen or C1_6 alkyl; 

R1  represents hydrogen, C1_6alkyl, C2.6 alkenyl, C2.6 alkynyl, haloCi_6alkyl, 

C3_8cycloalkyl, C3_8cycloalkylCi_3alkyl, arylC1_3alkyl or heteroarylC1_3alkyl; 

R2  represents an optionally substituted monocyclic aromatic ring selected 

from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

15 	ring 	 attached to the rest of the molecule via one of the benzene 

ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 

which may be saturated or partially or fully unsaturated and comprises carbon 

atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 

nitrogen; and 

20 	R3  represents hydrogen or C1.3 alkyl, or R1  and R3  together represent a 3- or 
4- membered alkyl or alkenyl chain. 

4. 	Method for the curative or prophylactic treatment of erectile dysfunction in a 

male animal, including man, comprising administration of a compound selected 
25 	from 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxypheny1)-
pyrazino[2`,1 1:6,1]pyrido[3,4-b]indole -1,4-dion ; and 
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(3S, 	6R, 	12aR)-2,336,712,12a-hexahydro-2,3-dimethy1-6-(3,4- 
methylenedioxypheny1)-pyrazino[21,1' : 6,1jpyrido[3,4-blindole-1,4-dione 

and physiologically acceptable salts and solvates thereof. 

5 	5. A pharmaceutical composition for the curative or prophylactic treatment of 

erectile dysfunction in a male animal, including man, comprising a compound of 

formula (I): 

(I) 

R2  
and salts and solvates (e.g. hydrates) thereof, in which: 

10 	Ro represents hydrogen, halogen or C1_6 alkyl; 

R1  represents hydrogen, Ci_6alkyl, C2.6 alkenyl, C2.6  alkynyl, haloCi_6alkyl, 
C3_8cycloalkyl, C3_8cycloalkylCi_3alkyi, arylC1_3alkyl or heteroarylCi_3alkyl; 

R2  represents an optionally substituted monocyclic aromatic ring selected 
from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

15 	ring 	 attached to the rest of the molecule via one of the benzene 
ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 
which may be saturated or partially or fully unsaturated and comprises carbon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen; and 

20 	R3  represents hydrogen or C1.3  alkyl, or R1  and R3  together represent a 3- or 
4- membered alkyl or alkenyl chain; 

together with a pharmaceutically acceptable diluent or carrier. 

6. 	A pharmaceutical composition for the curative or prophylactic treatment of 
25 	erectile dysfunction in a male animal, including man, comprising a compound 

s lected from 
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(6R,12aR)-2,3,6,7,12,12a7hexahydro-2-methy1-6-(3,4-methylenedioxypheny1)- 	_______ _ 
pyrazino[21,1':6,1]pyrido[3,4-b]indole -1,4-dione; and 

(3S, 	6R, 	12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethy1-6-(3,4- 
methylenedioxypheny1)-pyrazino[21,1' : 6,1)pyrido[3,4-b]indole-1,4-dione 

	

5 	and physiologically acceptable salts and solvates thereof, together with a 
pharmaceutically acceptable diluent or carrier. 

7. A process for the preparation of a pharmaceutical composition according to 
Claim 5 for the curative or prophylactic treatment of erectile dysfunction in a 

	

10 	male animal, including man, comprising formulating a compound of formula (I), 
and physiologically acceptable salts and solvates thereof, with a 
pharmaceutically acceptable diluent or carrier. 

8. A process for the preparation of a pharmaceutical composition according to 

	

15 	Claim 6 for the curative or prophylactic treatment of erectile dysfunction in a 
male animal, including man, comprising formulating a compound selected from 

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-methylenedioxypheny1)-
pyrazino[21,11:6,1]pyrido[3,4-b]indole -1,4-dione; and 

(3S, 6R, 12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethy1-6-(3,4- 

	

20 	methylenedioxypheny1)-pyrazino[2',1' : 6,1]pyrido[3,4-b]indole-1,4-dione 

and physiologically acceptable salts and solvates thereof, with a 
pharmaceutically acceptable diluent or carrier. 

9. A method of treating a male animal, including man, to cure or prevent 

	

25 	erectile dysfunction which comprises treating said male animal with an effective 
amount of a pharmaceutical composition according to Claim 5 or 6. 

BNSDCCID: <WO 9703675Ai_l_a 0674



WO 97/03675 
	 PCT/EP96/03024 

22 

10. 	Use of a pharmaceutical _composition according to Claim 5 or 6, for the- ---- 

manufacture of a medicament for the curative or prophylactic treatment of 

erectile dysfunction in a male animal, including man. 

	

5 	11. A combination of a compound selected from 

(6R,12aR)-2,3,617,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxypheny1)-

pyrazino[21,1%6,11pyrido[3,4-blindole -1,4-dione; and 

(3S, 6R, 12aR)-2,3,6,7,12.12a-hexahydro-2,3-dimethy1-6-(3,4-
methylenedioxypheny1)-pyrazino[21,1* : 6,1jpyrido[3,4-blindole-1,4-dione 

	

10 	and physiologically acceptable salts and solvates thereof, together with another 
therapeutically active agent, for simultaneous, separate, or sequential use in the 
treatment of erectile dysfunction in a male animal, including man. 

12. A pharmaceutical formulation comprising a combination according to Claim 

	

15 	11 together with a pharmaceutically acceptable diluent or carrier. 
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WO 99/59584 	 PCT/U S99/07046 

COMBINATION OF --PHENTOLAMINE -- AND-  CYCLIC GMP 
PHOSPHODIESTERASE INHIBITORS FOR THE TREATMENT 

OF SEXUAL DYSFUNCTION  

BACKGROUND  

The present invention relates to pharmaceutical 
compositions comprising a combination of phentolamine and cyclic 
guanosine 3',5-monophosphate phosphodiesterase (cGMP PDE) 
inhibitors and to methods of treating sexual dysfunction, especially erectile 
dysfunction, comprising administering an effective amount of a 
combination of phentolamine and cGMP PDE inhibitors. 

The use of the pharmaceutical compositions and methods of 
this invention results in an unexpected potentiation of human sexual 
response. 

SUMMARY OF THE INVENTION 

Tne present invention is directed to the use of phentolamine 
in combination with cyclic guanosine 3',5'-monophosphate 
phosphodiesterase (cGMP PDE) inhibitors for the treatment of human 
sexual dysfunction. Preferably, the invention contemplates the use of 
Type V cGMP PDE inhibitor in combination with phentolamine with 
sildenafil being the preferred Type V cGMP PDE inhibitor. 

More particularly, the present invention relates to a method 
of treating sexual dysfunction, especially erectile dysfunction, comprising 
administering to a human in need of such treatment an effective amount of 
a combination of phentolamine, or a pharmaceutically acceptable salt, 
solvate or ester thereof, and a cGMP PDE inhibitor, or a pharmaceutically 
acceptable salt or solvate thereof. Preferably, the invention contemplates 
the use of Type V cGMP PDE inhibitor in combination with phentolamine, 
with sildenafil being the preferred Type V cGMP PDE inhibitor. 
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Phentolamine mesylate and sildenafil citrate are the most preferred active 
ingredients for use in the methods of this invention. 

In a second aspect, the invention relates to a pharmaceutical 
composition comprising an effective amount of phentolamine, or a 	_ 
pharmaceutically acceptable salt, solvate or ester thereof, and a cGMP 
PDE inhibitor, or a pharmaceutically acceptable salt solvate thereof. 
Preferably, the pharmaceutical compositions envisioned by the present 
invention comprise phentolamine, or a pharmaceutically acceptable salt, 
solvate or ester thereof, and a Type V cGMP PDE inhibitor, or a 
pharmaceutically acceptable salt solvate thereof, with sildenafil being the 
preferred Type V cGMP PDE inhibitor. Phentolamine mesylate and 
sildenafil citrate are the most preferred active ingredients of the 
pharmaceutical compositions of this invention. 

In a third aspect, the invention relates to a kit comprising in 
one container an effective amount of phentolamine, or a pharmaceutically 
acceptable salt, solvate or ester thereof in a pharmaceutically acceptable 
carrier, and in a separate container, an effective amount of a cGMP PDE 
inhibitor, or a pharmaceutically acceptable salt, solvate thereof in a 
pharmaceutically acceptable carrier, with sildenafil being the preferred 
Type V cGMP PDE inhibitor. Phentolamine mesylate and sildenafil citrate 
are the most preferred active ingredients for use in the kits of this 
invention. 

In a fourth aspect, the invention relates to a pharmaceutical 
composition for the treatment of human sexual dysfunction comprising a 
therapeutically effective amount of a first vasodilating agent or a 
pharmaceutically acceptable salt or solvate or ester thereof, a 
therapeutically effective amount of a second vasodilating agent or a 
pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. Preferably, the first vasodilating 
agent or a pharmaceutically acceptable salt or solvate or ester thereof is 
an adrenergic blocker. More preferably, the adrenergic blocker is an 
alpha-adrenergic blocker. Also preferred is that the alpha adrenergic 
blocker is selected from the group consisting of an aiphal-adrenergic 
blocker, an alpha2-adrenergic blocker or both an alphal-adrenergic 
blocker and an alpha2-adrenergic blocker. Preferably, the second 
vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is a cGMP PDE inhibitor. Also preferrred is that the first 
vasodilating agent or a pharmaceutically acceptable salt or solvate or 
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ester thereof is an adrenergic blocker and the second vasodilating agent 

or a pharmaceutically acceptable salt or solvate or ester thereof is a cGMP 

PDE inhibitor. The adrenergic blocker can be selected from the group 

consisting of phentolamine, phentolamine mesylate, phentolamine 

hydrochloride, phenoxybenazmine,_ tolazoline, .dibenamine, yohimbine, 	-- 
terazosin, doxazosin, prazosin and the like. The cGMP PDE inhibitor can 

a cGMP PDE V inhibitor. Preferably, the cGMP PDE V inhibitor is selected 

from the group consisting of: 

sildenafil, 
(6R, 12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-

methylenedioxyphenyl)-pyrizino[2',1 ':6,1]pyrido[3,4-b]indole-1 ,4-dione 

(Compound A), and 

(3S,6R,12aR)-2,3,6,7,12,12a-liexahydro-2,3-dimethyl-6-(3,4-

methylenedioxyphenyl)-pyrazino[2.,1':6,1]pyrido[3,4-b]indole-1,4-dione 

(Compound B) or a pharmaceutically acceptable salt or solvate thereof. 

In a fifth aspect, the invention relates to a method of treating human 

sexual dysfunction comprising the simultaneous or sequential 

administration of a therapeutically effective amount of a therapeutically 

effective amount of a first vasodilating agent or a pharmaceutically 

acceptable salt or solvate or ester thereof, a therapeutically effective 

amount of a second vasodilating agent or a pharmaceutically acceptable 

salt or solvate thereof, and a pharmaceutically acceptable carrier. The 

classes and types of compounds which can be used in the method:are 
described in the fourth aspect. above. 

DETAILED DESCRIPTION 

Humans include, of course, males and females. Although the 

pharmaceutical compositions of the present invention are envisaged 

primarily for the treatment of erectile dysfunction or male sexual 
dysfunction, they may also be useful for the treatment of female sexual 
dysfunction. Such female sexual dysfunction may include orgasmic 
dysfunction due to clitoral irregularities or disturbances. 

Phentolamine, 3-[[(4,5-dihydro-1H-imidazol-2-yOmethylj(4-
methylphenyl)aminolphenol, and pharmaceutically acceptable salts, 
solvates, hydrates, crystalline polyrnorph forms and the free base thereof, 
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are useful in the treatment of sexual dysfunction. A rapidly disintegrating 

tablet and method of use to treaf sexual dysfunction is disclosed in United 

States Patent No. 5,731,339, also incorporated herein by reference. 

Representative formulations comprising phentolamine are disclosed in 

U.S. 5,731,339. Phentolamine can exist in unsolvated as well as solvated 

forms, including hydrated forms, e.g. hemi-hydrate. In general, the 

solvated forms, with pharmaceutically acceptable solvents such as water, 

ethanol and the like are equivalent to the unsolvated forms for purposes of 

the invention. Phentolamine can form pharmaceutically acceptable salts 

with organic and inorganic acids. Examples of suitable acids for salt 

formation are hydrohalic acids such as hydrochloric and hydrobromic; as 

well as other acids such as sulfuric, phosphoric,. acetic, citric, oxalic, 

malonic, salicylic, malic, fumaric, succinic, ascorbic, maleic, 

methanesulfonic, toluenesulfonic and other mineral and carboxylic acids 

known to those skilled in the art. The salts are prepared by contacting the 

free base form with a sufficient amount of the desired acid to produce a 

salt in the conventional manner. The free base forms may be regenerated 

by treating the salt with a suitable dilute aqueous base solution such as 

dilute aqueous sodium hydroxide, potassium carbonate, ammonia and 

sodium bicarbonate. The free base forms differ from their respective salt 

forms somewhat in certain physical properties, such as solubility in polar 

solvents, but the salts are otherwise equivalent to their respective free 

base form for purposes of this invention. Phentolamine can also-  form 

crystalline polymorph forms or crystalline forms thereof using suitable or 

conventional crystallization procedures. 

The present invention is directed to the use of cyclic 

guanosine 3',5'-monophosphate phosphodiesterase (cGMP PDE) 

inhibitors in combination with the salts or esters of phentolamine, 

preferably, with phentolamine mesylate for the treatment of human sexual 

dysfunction, preferably erectial dysfunction Examples of cGMP PDE 

inhibitors contemplated in this invention are as follows and are described 

in the following documents, as indicated. The disclosure of each of the 

below-referred to document is incorporated herein by reference. 
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European published application number 0201188, which 

discloses compounds of the formula 

(I) 
CH

3 

and the pharmaceutically acceptable sails thereof. 
in which: 

R, is a lower alkyl of from one to six carbon atoms. 
a lower alkenyl of from one to six carbon atoms, a 
lower hydroxyalkyl of from one to six carbon 
atoms, a lower hydroxyalkenyl of from two to six 

carbon atoms, a lower aminoalkyl of from one to 
six carbon atoms, or a lower aminoalicenyi of from 
two to six carbon atoms; 

n is 0 or an integer of from 1 to 4; and 

Ar is a radical of the following general formula (RI) 

(R2) 

or 2, 3. or 4-pyridyl, in which X. Y. and Z are. 
independently, (1) hydrogen; (2) lower alkyl of from 
one to six carbon atoms: (3) halogen, (4) hydroxyl: 
(5) lower alkoxy of from one to six carbon atoms: - 
(6) nitro: (7) amino; (8) NR"R" wherein Ft' and R" 
are each, independently, (a) hydrogen or (b) lower • 
alkyl of from one to six carbon atoms optionally 
substituted by (i) amino. (ii) morpholino or (iii) 
cycloalkyl of from. five to seven carbon atoms; (9) 
sulfonyl; or 

(10)-SOAR'R" wherein R' and R" are as defined 
above; 

with the proviso that not all of X. Y, and Z cart be 
nitro, amino. or NR'R-  at once. 
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Preferred compounds include: 

1-et y I- 3-m ethy I- 5-phen y fray razolo[4,3-4:11-
pyrimidine-7-one; 

ol 	d.3-;  _ 1.3-5-phenylpyrazoto(4,3-djpyrimidine-7- l- 
one; .- 

1 ,3-dfmattlyt-5-(4-methylphenyl)pyrazolo(4,3-d)-
pyrimidine-7-one: 

1,3-di me th yl-5-(4-n itrophenyl)p yrazolo14.3-* 
pyrimi dine-7-one; 

1,3-dirnethyl-5-(4-trifluoromethylphenyl)pyrazplo-
f4.3-di-pyriroidino; 

1,3-ciimetnyl-5-(4-arnenophenOpyrazolo(4,3-d)-
pyomidine-7-one: 

1.3-dirnethy1-5-(3-aminophenyt)pyrazolo[4,3-dj-
pyrirnidine-7-one; 

1.3-climethy1-5-(3-nitrophenyl)pyrazolo[4.3-di-
pyrimidine-7-one; 

1,3-dim eth y1-S-(2-methoxyphenyl)pyrazolo[4,3-d)-
pyrirnidine-7-ene; 

1.3-thrnothyt-5-(3.4-dichlorophenyl)pyrazoio14,3-11)-
pyrbridine-7-one: 

1.3-dimettly1-5-(3.4-dimethoxyrthenyl}pyrazoto[4.3-
d]-pyrimidine-7-one; 

1.3-dirnethy1-5-(Z4-dmethnxyphenApyrazoloi4.3-
crkpyrimidine-7-one; 

1 .3-dirnetily1-5-(2-nitro-4-chforophenyt)pyrazolo-
(4.3-dj-pyrirnidine-7-one; 

1.3-dirnerthy1-5-(2-aminct-4-chEorophenApyraznlo-
[4,3-4)pyrimicfine-7-ene: 

1.3-cfirnethyl-5-(4-sultonic acid phenyl)pyrazolo-
[4,3-c]-pynmfdine-7-one; 

1,3-dmettlyr-544-(N-2-(climetnyEaminn)ettril)-
benzenesuffonamidejpyrazok44.3-cUpyrimidine-7-
one; 

1.3-carnetby1-5-(3.5-dimethoxypheny4pyrazolo[4.3-
dhryrirnidine-7-one: or 

1,3-dimettry1-5-(3-rnelhoxyptienApyrazn4[4,3-d1-
pyrimidine-7-one. 

aNSCX:)CID: <WC. 9969584Al_l_. 
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European published application number 0214708, which 

discloses compounds of the formula 

A 
IIl 

in which: 

A represents a group of formula*. 

R 7 

X 

RBN 	
) (a) 

(c) 

NH 

(b) 
Id) 

or (e) 

R' and R' are the same or different and oath 
represents a hydrogen atom, a halogen atom or a 
group of formula -OR% 

R' and R4  are the same or (Efferent arid each 
represents a c.arbarnoyl group or a carboxy group: 

RI  and RI  both represent hydrogen atoms or to-
gether they represent an extra carbon-carbon bond 
between the carbon atoms to which they are at-
tached; 

13N SDOCI D <W0_99595B4A1_I_› 0689
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R' represents a hydrogen atom, a halogen atom or 
a group of formula -OR', -NR"R" or -SR'; 

IV represents a halogen atom or a group of forttibla 
-OR', -NR"R" or -SR'; 

R' represents a hydrogen atom, a C,-C. alkyl 
group, an alkylsulphonyl group, a haloalkylsul-
phonyl group, an arylsulphonyl group or a hydroxy-
protecting group; 

R" and R" are the same or different and each 

represents a hydrogen atom, a hydroxy group, a 
C,-C. alkyl group, a C.-C. hydroxyalkyl group, a 
C. aminoalkyl group, an aralkyl group, an aryl 
group, a C.-C. alkoxy group, an aralkyloxy group, 
an amino group, a C.-C. aliphatic acyl group or an 
aromatic acyl group; or R" and ft" together repre-
sent a substituted methylene group, or R" and R". 
together with the nitrogen atom to which they are 
attached, represent a heterocyclic group having 5 
or 6 ring atoms, of which, in addition to the nitro-
gen atom shown, 0 or 1 are additional oxygen. 
nitrogen or sulphur hetero-atorns, said heterocyclic 
group being unsubstituted or having from 1 to 3 C.-
C. alkyl and/or C.-C. alkoxy substituents; 

R" represents a C,-C. alkyl group; 

repri3sents a hydrogen atom, a hydroxy group or 
a substituted hydroxy group; and 

W represents an alkoxy group 'or an aralkoxy 
group: 

provided that, when A represents said group of 

formula (e). Ft` and IV both represent hydrogen 

atoms; 

and pharmaceutically acceptable salts and esters 

thereof. 

BN SDOC I ID: <W0_9959584A1_i_ 0690



WO 99/59584 
	

PCT/US99/07046 

—9-- 

Preferred compounds include: 
2-Arnino-6-desamino-6-hyd roxygrisepEc 

acid and pharmaceutically screptable salts and es-
ters thereof. 

2-Amino-6-desarnino-6-hydroxygriseolic 
acid T-amide and pharmaceutically__ acceptable 
salts and esters thereof. 

. 2-Aminogriseolic acid and pharmaceutically 
acceptable salts and esters thereof. 

Bistpivaloyloxymethyl) 	2-amino-6- 
desamino-6-hydroxygriseolate and pharmaceutical-
ly acceptable salts thereof. 

2-Amino-IV '-methoxygriseolic acid and 
pharmaceutically acceptable salts and esters there-
of. 

2-Amino-W-berizyloxybriseolic acid and 
pharmaceutically acceptable salts and esters there-
of. 

2-Fiuorogriseoiu acid and pharmaceutically 
acceptable salts and esters thereof. 

2-Chlorogriseolie acid and pharmaceutically 
acceptable salts and esters thereof. 

- 2-Arnino-6-desamino-6-hydroxy-7'-desoxyg-
riseolic acid and pharmaceutically acceptable salts 
and esters thereof. 

2-Amino-T-desoxygriseolic acid and phar-
maceutically acceptable salts and esters thereof. 

2-Chloro-7'-clesoxygriseolic acid and phar-
maceutically acceptable salts and esters thereof. 

2-Amlno-6-desamino-6-hydroxy-2'-chloro-
2'-desotcygriseoric acid and pharmaceutically ac-
ceptable salts and esters thereof_ 

2-Amino-6-desamino-6-hydroxy-2'-desoxyg-
risanlic acid and pharmaceutic-ally acceptable salts 
and esters thereat. 

• 2-Amino-2`-Chloro-2'-desoxygriseolic acid 
and pharmaceutically acceptable saris and esters 
thereof. 

2-Amino-2'-desoxygriseolic acid and phar-
maceutically acceptable salts and esters thereof. 

2-Chloro-2.-desoxygriseac acid and phar-
maceutically acceptable salts and esters thereof. 

GrisHeofic add ff-oxide and pharmaaeuti-
catty acceptable salts thereof. 

2-Acetylamino-6-desamino-641ydroxy-4'.5`- 
dlhydrogriseofic acid and pharmaceutically accept-
able salts and esters thereof. 

2-Arnin0-6-deSamino-6-hydroxy-4'.5'- 
dihydrogriseolic acid and pharmaceutically accept-
able salts and esters thereof. 

2-AcetylarnIno-6-desamino-6-hydroxy-4'.5'- 
dihydro-T-descxygriseolic acid and pharmaceuti-
cally acceptable salts and esters thereof. 

2-Amlno-6-desarnino-6-bydroxy-4',6*- 
dihydro-7'-desoxygriseolic acid and pharmaceuti-
cally acceptable salts and esters thereof. 

2,6-Dichforo-6-desamino-4'.5*-dihydrog- 
riseolic acid and pharmaceutically acceptable salts 
and esters thereof. 

2-Chloro-4',5'-dlhydrogriseolic acid and 
pharmaceutically acceptable salts and esters there-
of. 
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European published application number 0319050, which 

discloses compounds of the formula 

(I) 

in which: 
A represents a group of formula! 

NHR12  

N 

1 I 

RI and R2  are the same or different and each represents a hydrogen atom, a halogen atom or a group of 
formula -OR5; 
R3  and A' are the same or different and each•represents a cart2arnoyi-group-Or a carboxy group; 
Rs and R' both represent hydrogen atoms; 
FP represents a hydrogen atom, a CI-Cc alkyl group, an alkyisulphonyl group, a haloaikylsulphonyl group. 
an arylsulphonyt group or a hydroxy-protecting group; 
R12  represents a CI-Cc alkyl group; 
and pharmaceutically acceptable salts and esters thereof. 

SNSOCCID• <WO 9959594M I 
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discloses compounds of the formula 

( 1) 

or a pharmaceutically acceptable salt thereof, wherein 
R' is C,..Galicyl.or C2.dalkenyl. and 
R2  is hydrogen or hydroxy. 

2-(2-propoxypheny1)-6-purinone. 
Preferred compounds include: 	2-(2-ethoxypheny0-6-purinone. 

2-(2-butoxyphenyl)-6-purinone, 
2-(2-isobutoxypheny1)-6-purinone. 
2-(2-propoxyphenyl)purine-6.8-dione. 
2-(2-methoxyphenyl)purine-6.6-dione. 
2-(2-othoxyphenyl)purine-6.8-dione, 
2-(2-butoxyphenyl)purine-6.8-dione. 
2-(2-isobutoxypheny)purine-6.6-dlone, or 
2-(2-allyloxyphenyl)purine-6-8-dione 
or a pharmaceutically acceptable salt thereof. 

European published application number 0347027, which 

discloses compounds of the formula 

t1)  

or a pharmaceutically acceptable salt thereof, wherein 
X 	ts 0 or S: 
R' 	is C. -sang'. C2-calkenyl. G-i-scycloallcylCi -talky!. or CI -aalkyl substituted by 1 to 6 Iluoro groups: 
R2 	is hydrogen, -CN, -CONR3116, -CO2W, 5-tetrazolyl. -NO2, 	or -NHC0Fle  wherein Rs. R. Rr and 
Re are Independently hydrogen or C, 
R3 	is hydrogen or CI-.alkyl; and 
R' 	is hydrogen or C.-.*alkyl: 
with the proviso that IT Is not methyl when A2  is -CO2H, -0O201-12C1-13  or -CN. X is 0. 112  Is hydrogen and 
Ft` is hydrogen or methyl. 

ESN SDOC ID <WO 995956441 _1_> 
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Preferred compounds include: 

3-cyano-6-12-propoxypheny1)-2( 1 H)-pyridi none. 
6-(2-propoxypneny1)-1.2-dihydro-2-oxopyridine-3-carboxamicie. 
6-{2-pr000xyphenyl)-1,2-dihydro-2-oxopyridine-3-carboxylic acid. 
methyl 6-(2-PropoxyphenyI)-1.2-dihydro-2-oxopyndine-3-carboxylate-
6-(2-propoxyphenyI)-3-{1H-tetrazol-5-y1)-2(1H)-pyriclino ne. 
6-(2-propoxyphenyl)-2{1HI-pyridinone. 
3-nitro-6-(2-propoxyphenyI)-2( I H)-pyridinone. 
3-cyano-6-(2-ethoxypheny1)-211H)-pyridinone . 
3-amino-6-(2-propoxypheny1)-2(1H)-pyriclinone. 
3-cyano-4-methyl-6-(2-propoxypheny1)-2{11-1)-pyridinone. 
3-cyano-5-methyl-6-(2-propoicyphony1)-2(1 H)-pyridinone. 
3-cyano-6-{2-(1,12.3.3.3-hexafluoropropoxy)phenyl-2(1H)-pyridinone. 
3-cyano-6-{2-propoxypheny1)-2(111)-pyricfinethione. 
1.2-dihydro-4-(nethyl-2-oxo-6-42-propozychenyl)pyricline-3-carhoxylic acid. 
methyl 1.2-dihydro-amethyl-2-oxo-6-(2-propoxypheny1)-pyridine-3-carboxylate. 
1.2-dihydre-4-rnethyl;2-oxo-6-{2-progx)xyphenyi)pyridine-3-carboxamide, 
3-cyano-6-(2-cyclopropylmethoxyphenyl)-2(1H)-pyndinone. 
6-(2-butoxypheny1)-3-cyano-2(11-1)-pyridinone. 
S-(2-allyloxypheny1)-3-cyano-2(1H)-pyriclinone. 
3-cyano-612-{2-methylpropoxy)plienyl]-2(1H)-pyridinone. 
6-(2-ettioxypheno-1 2-clihyciro-2-oxopyridine-3-Carboxarnide. 
8-(2-cyclopropylmethoxypheny1)-12-dihydro-2-oxopyndine-3-carboxamide. 
6-42-butoxypheny1)-1,2-dihydro-2-oxopyridine--3-carboxamide. 
6-(2-aliyloxypheny1)-1.2-dihydro-2-oxopyricline-3-carboxamide, or 
6-(2-(2-rnethylpropoxypheny1)-1 2-dihydro-2-oxopyricline-3-carboxarnide, 
or a pharmaceutically acceptable salt thereof. 

European published application number 0347146, which 

discloses compounds of the formula 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 

0 

is a ring of sub-formula (a). (b}. (c). (d). (e). (f) or (g) 
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(a) 
	

( b) 
	

(c) 
	

( d) 

CJ R 	 6) Xdr) 
(e) 

R' is C. -Gary!, C2 au:4n y I . C3-scycloalkylC, -€ alkyl, or CI -catkyl substituted by 1 to 6 fluoro groups; 
R2  is C. --.alkylthio. 	-catkyisulphonyl. Ci-calkoxy. hydroxy. hydrogen. hydrazino. 	 phenyl. 
-NHCOR3  wherein R3  is hydrogen or C. -sallcyl. or -NR6115  wherein 116  and Rs together with the nitrogen 
atom to which they are attached form a pyrrolidino, piperidino, hexahydroazepino, morpholino or piperazino 
ring. or R6  and Rs are independently hydrogen. C3-scycloalkyl or C.-galkyl which is optionally substituted 
by -CF3. phenyl. -S(0)„C. -alkyl wherein n is 0. 1 or 2. -0116. -CO2R1  or -NR1R3  wherein R6  to R5  are 
independently hydrogen or CI -calkyl. provided that the carbon atom adjacent to the nitrogen atom is not 
substituted by said -S(0)6C.-calkyl. -OR' oc.,NR°113  groups; and 
R is hydrogen and can also be hydroxy when R2  is hydroxy. 

Preferred compounds include: 

2-(2-propoxyphenyl)pyrido[2.3-d)pyrirnid-4(3H)-one, 
2-(2-propoxyphenyl)pyrido[3.4-d]pyrimId-4(3H)-one. 
2-(2-propoxyphenyl)pyrido[4,3-d]pyrimid-4(3H)-one. 
2-(2-propoxyptienyl)pyndo[3.2-cl]pyrimid-4(3H)-one, 
2-(2-propoxyphenyi)pteridin-4(3H)-one. 
2-(2-proixrxyphenyl)pteridin-4,6(3H,5H)-dione, 
2-(2-propoxyphenynoteridin-4.6.7(3H.514.81-1)-trione. 
5.6-dihydro-3-methylthio-5-oxo-7-(2-propoxyphenyl)pyrimido[5.4-e] (1.2.4)triazine. 
3-amino-5.6-dihydro-6-oxo-7(2-propoxyphenyl)eyrimido[5.4-eil.2.4]triazine. 
3-methytarnino-5,6-dihydro-5-oxo-7-(2-propoxyphenyt)pyrimido[5.4-e](1.2.41triazine. 
3-methoxy-5.6-dlnydro-5-oxe-7-)2-propoxyphenyl)pyrimido[5.4-e][1.2.4)1riazine. 
3-methylthio-eroxo-6-(2-propoxypherry1)-7.8-dhydropyrimido(4.5-e)f 1 2.4)triazine. 
3-amino-8-oxo-6-(21xopoxypheny1)-7.8-dihydropyrimIdo[4.5-er1.24]triazine. 
3-melitylarnino-6-coco-6-(2-ProPoxYPhenY0-7.8-dihydropyrimidoK5-eI1.2.41triazine, 
3-methoxy-8-oxo-6-(2-propoxypheriy0-7.8-dihydropyrimido[4,5-e[1.2.41trlazine, 
3.8-dicuro-6-(2-proppxypheny1)-3,4,7.8-letranydropyrimIdo[4,5-eit,2.4]triazine. 
3-dimethylamino-8-oxo-842-propoxyphenyl)7.13-dihydropyrimido[4,5-6][1.2.4)triazine. 
3-methytthio-8-oxo-6-(2-allyloxypherry1)-7.8-dihydropyrlatido[4,5-et1.2.41triazine. 
3-rnethyithio-8-oxo-(2-isObutoxypheny1)-7.8-dihydropyrimido[4.5-e][1.2.4]triazine. 
3-methylthio-8-oxo-6-(2-cyclopropylmethaxypheny1)-7,8dhydropyrimido[4.5-e][1.2.41trlazine or 
3-methytthlo-8-oito-6-(2-methoxyphany1)-7.8-clihydropyrimido(4.5-41.2.41triazine 
or a phannaoeutioally acceptable salt thereof. 
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European published application number 0349239, which 
discloses compounds of the formula 

0 
1 1  

( 1) 

or a pharmaceutically acceptable salt thereof, wherein 

is a ring of sub-formula (a), (b) or (c): 

 

N  

 

(a) 

X is oxygen or sulphUr. and 
RI Is CI -calkyl, C2-calkenyi, C3 -scyclaaJkyIC. -.alkyl, or CI ....alkyl substituted by I to 6 fluor° groups. 

Preferred compounds include: 

6-(2-propoxyphenyl)pyrazolot3,4-d1pyrimidin-4(5H)-one. 
2-(2-propoxypberzyl)thienc12.3-dlpyrimloffn-4(3H).one, 
2-(2-propoxyphenyl)(1,2-51oxadlazolo[3.4-dlpyrirnIdin-4(3H)-one, or 
2-(2-prOpoXyphany1X1,2.51thlacGazolo(3,41-npyrirnklIn-4(3H)-orle, 
or a pharmaceutically acceptable salt thereof. 
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European published application number 0351058, which 
discloses compounds of the formula 

0 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 

R' is C. -calkyl, C2 -call:any!, Cv-scycloalkylCi--talky!, or Ci --caficyl substituted by 1 to 6 fluoro groups; 
R2  is CI —6 alkytthio, CI —6 akylsutphonyl. 	--calkoxy. hydroxy, hydrogen. hydrazino, CI alkyl. phenyl. 
-NHCOR3  wherein R3  is hydrogen or C1--c,alkyl, or -NR4Rs, wherein R‘ and AS  together with the nitrogen 
atom to which they are attached form a pynolidirso. piperidino. hexahydroazepino, morpholino or piperazino 
ring, or 	and Rs are independently hydrogen, Ca -5cycloalkyl or Ct -salkyl which is optionally substituted 
by -CF,, phenyl, -S(0) C,-Galkyl wherein n is 0, 1 or 2. -OR', -CO2R7  or -NR'R5  wherein R6  to R5  are 
independently hydrogen or C1-6 alkyl, provided that the carbOn atom adjacent to the nitrogen atom is not 
substituted by said -S(0)„CI  -calkyl, -0R4  or -NR8  R5  groups; and 

is a ring of sub-formula (a) or (b) ; 

(a) 
	

b ) . 

Preferred compounds include: 

7-rnethytthlo-4-oxo-2-(2-propoxypheny1)-3,4-dhydropyrin-ildo{4.6-dlpyrimidine, 
7-methylthio-2-(2-ethoxyphany1)-4-mco-3.4-dfhydropyrimido[4,5-d)pyrimidine. 
7-matriyithio-2-(2-rnethoxypheny1)-4-oxo-3,4-dihydropyrimido[4,6-d]pyrimfdine, 
7-methylthio-2-(2-isobutoxypheny1)-4-doco-3.4-cfihydroprImido(4,5-dipyrimidirte, 
7-methytthlo-2-(2-cyclopropylmathoxyphenyl)-4-oxo-3,4-clihydropyrimido(4.5-dipyrimidine, 
7-methyithio-2-(2-allyloxyphenyl)-4-oxo-3.4-dihydropyrimido[4.5-d]pyrimicIne, 
7-amino-4-axo-2-(2-propoxyphenyl)-3.4-dihydropyrimido14,5-d)pyrimidine. 
7-methylamino-4-oxo-2-(2-propoxyphenyt)-3.4-dihydropyrimido[4.5-d]pyrimkline. 
7-tfirnethytamino-4-cuco-2-(2-propoxypheny1)-3,441hydropyrimido[4,5-d]pyrimichne, 
7-hydrazino-4-cam-2-(2-propoxypherry1)-3.4-dthydropyrimido(4,5-d)pyrimidine. 
4-oxo-2-(2-propoxypheny0-3.4-cithydropyrimido[4,5-d]pyrimidine, 
7-ethylamino-4-oxo-2-(2-propcocyphenyt)-3,4-dihydropyrimido(4,5-d)pyrimidine, 
7-(2-hydroxyethylarnino)-4-oxo-2-(2-propoxypheny1)-3.4-dhydropyrimidot4.5-cripyrimidirre, 
7-ethyl-4-oxo-2-(2-propoxyphenyl)-3.4-dltsydropyrimicipt4.5-d)pyrimidine .  
7-methylamino-2-(2-methcncypheny1)-4-oxo3.4-dhydropyrimido[4.5-41]pyrimidine. 
7-phenyl-4-oxo-2-(2-propaxyphenyl)-3,4-dihydropyrimidof4.6-diprimidine, 
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7-morpholino-4,oxo-2-(2-propoxyphenyl)-3,4-dihydropyrimido[4.5-dfpyrimidine, 
7-cyclopropylarnino-4-oxo-2-(2-propoxypheny1)-3.4dihydropyrtmido[4,5-dipyrimidine, 
7-acetamido-4-oxo-2-(2-propoxypheny1)-3,4-dihyciropyrimicio[4,5-dipyrimidine, 
7-propylamino-4-coco-2-(2-propoxyphanyI)-3,4-dihydropyrimido[4,5-d]pyrimidine, 
7-(3-hydroxypropylamino)-4-oxo-2-(2-propoxypheny1)-3.4-dihydroPyrimidot4.5-cilpyrimicline,  
7-( 2-methoxyethylamino)-4-Oxo-2-(2-proPoxypheny1)-3,4-dihydropyrimido[4,5-d]pyrimIcline, 
7-(2-dimethylaminoethylamino)-4-oxo-2-(2-propozypheny1)-3,4-dihydropyrimido[4.5-d1Pyrimidine. 
7-(2-hyctroxypropylarnino)-4-oxo-2-(2-propoxyphenyl)-3,4-clihydropyrimido[4,5-clipyrimidine, 
7-(3-methylthicpropylamino)-4-oxo-2-(2-propoxyphenyt)-3,4-dihydropyrimido[4,5-cf]pyrimidina, 
7-(2-antinoethylamino)-4-oxo-2-(2-prom:yphenyl)-3.4-dihydropyrimidof4,5-dipyrimidine hydrochloride. 
7-(3-rnethylsulphinyipropylarnino)-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4.5-clipyrImidlne, 
7-(3-methylsulphonylpropylarnino)-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4,5-d)pyrimidine. 
4.7-clioxo-2-{2-propoxypheny1)-3.4.7.8-tetrehydropyrimido(4.5-d]pyrimidine, 
7-methylsolphonyl-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4,5-d]pyrimidine, 
7-cffethylamino-4-oxo-2-(2-propoxypheny1)-3.4-dihydropyrimido(4.5-dlpyrimidine, 
7-(2-ethoxycarbonyiethylarnino)-4-oxo-2-(2-propoxyphenyi)-3,4-dihydropyrimido[4,5-d)pyrimidine. 
7-(ethoxycarbonyimothylamino)-4-oxo-2-(2-propoxypheny1)-3.4-dihydropyrimido[4.5-d]pyrimidine, 
7-(2-carboxyetnylarnino)-4-oxo-2-(2-propoxyphenyt)-3,4-dihydropyrimido[4,5-djpyrimidrne, 
7-icarboxymethylarnino)-4-oxo-2-(2-propoxyphenyI)-3.4-dlhydropyrimido(4,5-d]Pyrimidine. 
7-ethoxy-4-exo-2-(2-propoxyphenyl)-3,4-c6hyoropyrimicto[4,5-d]pyrimidine, 
7-mothoxy-4-oxo-2-(2-propoxypheny1)-3.4-Cihydropyrimido[4.5-djpyrIrniciine, 
7-(2,2,2-trifluoroethylamino)-4--oxo-242-propoxypheny1)-3,4-clihydropyrirnido[4.5-dipyrimidine, 
7-propoxy-4-oxo-2-(2-propoxypheny0-3.4-dihydropyrimido[4,5-d]pyrimidine. 
7-(N-ethyl-N-hydroxyethylamino)-4-oxo-2-(2-propoxypheny1)-3,4-dihydropyrimido[4,5-djpyrimidine. 
7-dlpropylarnino-4-oxo-2-(2-propoxyphenyi)-3,4-dihydropyrimIdoi4,5-dipyrimidine, 
7-(2-phenethylamino)-4-oxo-2-(2-propoxyphenyt)-3.4-dihydropycirnido[4.5-d)pyrimidine, or 
4-oxo-2-(2-propoxyphenyi)-3,4-dihydropyrImidot5,4-djpyrimidine, 
or a pharmaceutically acceptable salt thereof. 

European published application number 0352960, which 
discloses compounds of the formula 

0 

R3 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 
R' is Ci --calltyl. 02 -salkenyl, Cs-scycloalkylCi 	pherty1C1-4alkyl or CI -.alkyl substituted by 1 to 6 
fluoro groups: 
142  is hydrogen, hydroxy, CI -*alkyl. phenyl, mercapto, Co 	CFs or amino; 
1117  is hydrogen, nttro, amino. CI -4 alkanoyiamino. CI -4 -alkoxy, 	-4alkyl. halo. SOAR* 	CONR'R5, 
cyano or Cr -4 alicylS(0)n; 
R4  and Rs are Independently hydrogen or CI-salkyt; and 

n is O. 1 or 2; 
provided that A' is not hydrogen when Ft' Is GI  _,aficyl or G2  -g  alicanyi and F12  Is hydrogen or hydroxy. 
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Preferred compounds include: 

2-(2-12.22-Irtfluoroethoxylpheny0purin-6-one. 
2-(2-cyclopropylmethoccyphanyl)purin-6-one. 
2-(2-cyclopropytmethoxyphenyt)purin-8.8-clione. 
2-(2-benzyloxyphenyl)purin-6.13-done, 
2-(2-propoxyphany0-8-triflucromathylpurin-fl-one, 
2-(2-propoxyphenyI)-8-phenylpurin-6-one. 
2-(2-propoxypheny0-8-rnethylpurin-6-one, 
2-(2-propoxyphanyl)-8-mercaptopurin-6-one, 
2-(2-propoxypheny0-0-methytthiopurin-6-one, 
2{2-propoxypheny1}-6-aminopurin-6-one, 
2-(2-propoxy-5-nitiophenyl)ourin-6-one, 
2-(2-propoxy-5-arninophenyppunn-6-one, 
2-(2-propoxy-5-acetarr.idophenypourin-6-one, 
2-(2-propoxy-4-rnethoxyphenyOpurin-B-one, 
2-(2-propoxy-5-methoxyphenyl)purin-B-ona, 
2-(2-propoxy-5-chlorophanyl)purin-6-one, 
2-(2-propoxy-4-methylphenygputin-6-one, 
2-(2-propoxy-5-tfuorophenygpurin-6-one, 
2-(2-propoxy-5-dirnethylsulpharnoylphenyl)purin-6-one, 
2-(2-propoxy-5-rnelhylsulphamoylphenyt)purin-6-one, 
2-(2-propoxy-5-sulpharnoylphenyfpurin-13-one, 
2-(2-propoxy-4-methylthlophenyl)purin-6-ono. 
2-(2-propoxy-5-cyanophanyliiudri-6-end, or 
2{2-pmpoxy-6-carbamoylphanyl}purin-6-orie, 
or a pharmaceutically acceptable salt thereof_ 

European published application number 0371731, which 
discloses compounds of the formula 

OR
:  

(1) 

or a pharmaceutically acceptable salt thereof, wherein 
RI  is Oi 	02-calIcenyt, C3-scycloalicylCI -salkyl. pheny1C1 -aalkyt or CI --aalicyl substituted by 1 to 6 
fluoro groups; 
R2  is hydrogen. ..calicyl. C1-calicytthlo. -gatkoxy. nitro or -NRIR4: and 
R3  and Ft' are Independently hydrogen or CI-.alkyl optionally substituted by hydroxy provided that the 
Carbon atom adjacent to the nitrogen atom is not substituted by hydroxy: 
with the proviso that R' is not methyl or ethyl when R2  Is hydrogen. 
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Preferred compounds include: 

2-(2-propoxyphenyl)quinazolin-4(31-1)-one. 
7-rnethytthio-2-(2-propoxyphenyl)quinazolin-4(3H)-one. 
7-nitro-2-(2-oropoxypheny1)-4(3H)-qulnaaollnone, 
7-amino-2-(2-propoxypherty1)-4(3H)-quinazolinone, or 
7-rnethylamino-2-(2-propoxyphenyl)-4(3H)-quinazolinone---  -"" 
or a pharmaceutically acceptable salt thereof. 

European published application number 0395328, which 
discloses compounds of the formula 

0 

ax 
(I) 

a 	R2  

OR 

or a pharmaceutically acceptable salt thereof. wherein 
R' is C1 -salkyl, C2 -salkenyl. 	-scycloalkylC. -6 alkyl, phenviCi-galkyl or C. -s alkyl substituted by I to 6 
fluoro groups; and 
R2  is CI  -salkyl. phenyl. hydroxy, C. -G ailmxy, halo. -NI-ICOR3. -NHCONHR'. 5-tetrazolyl. -CO2R5  cyano. 
-CONR8R7 , or -NR8R9  wherein R3  to R7  are independently hydrogen or C1-salicyl and R8  and R9  are 
independently hydrogen or C, -salkyt optionally substituted by hydroxy provided that the carbon atom 
adjacent to the nitrogen atom is not substituted by hydroxy; 

Preferred compounds include: 
6-amino-2-(2-propoxyphenyl)Pyrimidin-4(3H)-one. 
6-acetarnIdo-2-(2-propoxyphenyl)pyrirnidin-413HI-one, 
S-proPionsmids>2-(2-ProPbxyphenyi)pyrimidin-4(31-i)-one, 
6-bytyramido-2-(2-propoxyphenyl)pyrimidin-4f31-1j-one. 
6-N -methylureklo-2-(2-;xopoxyphenyl)pyrimidin-4[3H)-one. 
4,64hydroxy-2-(2-propoxyptienyl)pyrirnIdine. 
4-chloro-6-hydroxy-2-(2-prOpoxyphenyl)pyrlmIdine. 
6-ethylarnino-2-(2-propoxyphenApyrimidin-4{3M-one. 
6-rmaylarnino-2-(2-propoxyphenyOpyrimIclin-4[3i-lj-one. 
6-(2-hydroxyethylarnIno)-2-(2-propoxyphenyl)pyrimictin-4(3H1-one. 
6-(3-hydroxypropylarnino)-2-(2-pnapoxyphenyl)pyrimldin-413Hj-one. 
4-hydroxy-6-methyl-2-(2-propOxyphenyOpyrimidine. 
03-hydroxy-2-(2-propoxyptiertyl)pyrimidine-4-carboxylic acid. 
ethyl 6-hydrOxy-2{2-propoxyphenyl)pyrimidine-4-carboxylate. 
6-hydroxy-2(2-propoxyphenyflpyrImIclIne-4-carboxarnide. 
4-cyano-6-hydroxy-2-(2-propoxyphenyl)pyrimIckne, 
2-(2-propoxyphenyi)-6-(11-1-tetrazof-5-Apyrimidin-4(3H)-one. 
4-ethyl-6-hydroxy-2-(2-propoxypherryl)pyrimichne. 
4-hydroxy-6- phenyl-2-(2-propoxyphenyl)pyrimidlne. 
N-methyl 6-hydroxy-2-(2-propoxyphenyppyrimidine-4-Carboxamide, 
N-ethyl 6-hydroxy-2-(2-propoxyphertyl)pyrimidine-4.carboxarnide. 
N-propyl 6-hydroxy-2-(2-propoxyptionyOpyrimIdine-4-carboxamide. 
6-ethoxy-2-(2-propoxyphanyOpyrimitEn-4(3H)-one, or 
6-N.N-bis-(2-hydroxyethyl)arnino-2-(2-propoxyphenyl)oyrimidin-4(3/4)-one. 
or a pharmaceutically acceptable salt thereof. 
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European published application number 0400583, which 
discloses compounds of the formula 

wherein - 
A is N or CH; 
B is N CR2; 
D is N or CR2: 
R. F12, are the same or independently hydrogen, hydroxy, loweralkyl, lower aikoxy. phenyloxy, RG S(0)n-. W-
ALK-Q-, 

.e1S. 
— N 	N 

R5 

R2 is hydrogen. lower alkyl, phenyl which may be substituted by up to three methoxy groups, lower alkyl 
substituted by phenyl which may be substituted by up to three methoxy groups, - lower alkyl -N(Rs)2. 

loweralkyl - to 

-lower alkyl -N X • 
R4 

-lower alkyl -N..."'N•N , 

R3 

pyridinyl or lower-alkyl pyridinyl; 
R3 is hydrogen, lower alkyl. phenyl. lower alkylphenyl, pyridinyl or loweralkyl pyridinyl; 

Rs  are the same or independently hydrogen ac lower alkyl: 
R6 Is lower alkyl, phenyl, lower alkylphenyl or pyrldinyt: 
R2 are the same or independently hydrogen, lowerallcyl. phenyl. pyridinyl, 

• 

*11 

R8 are the same or Independently lower alkyl. phenyl or pyrkilnyl; 
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Q is -0-, -N-, 	or -CR,N- 
' 	1' 

Rc 	 R, 

W is hydroxy, loweralkoxy, phcnoxy, -N(R30)3 . 	N 

R4  

_NA:14 	 -N ( CH2  p 
f 

R5 	 0 

ALK is a CI-C, straight or branched chain alkyl; 
Rs is hydrogen lower alkyl or phenyl: 
Rio are the carne or independently •hydrogen, loweralkyl or phanyt; 
RI are the same or independently hydrogen or lower alkyl; 

X is -CH2-. 	S(0)r,. -NRIo; 
n is the Integer 0. 1 or 2 and 
p is the Integer 0 or 1. 
with the provisos that 
a) one and only one of 13 or D must be N; 
b) when A is CH. when D is N, when B Is CR3  where Ra is H. when R2 is hydrogen. lower alkyl or phenyl 

then R andior Ri must be 

R4 

— N 	N 

R5  

N,c  
—N    

   

or W-ALK-0-: 
and the pharmaceutically acceptable salts thereof. 

Preferred compounds include: 
1-ethyl-B{1 	 -yI)-3 -meth yii nide zo[ 1 .5-a]qui 

one.1 -ethyl-B-(1H 4m1dazol-1 -yl)imi d azo(1 ,5-a]quinoxalin-4(5H)-one, 	1 -ethy1-3-rnethyi-8-(4 -rnospho lin0)-irn- 
idazo 	[1.5-a]quirroxalin-4(51-0-ooe. 	1-ethyl-B-(2-ethyl-4-methyl-1 H-tmidazol-1-y1)-3-metnyfirnIrlazoil .5-a} 
quinoxalio-4(5H)-one1-methyl-8-(2-methyl-1 H-ImIdazol-1-yl)iminazo[1 ,5a]quincocolin-4(5H)-one, 	H 
IrnIclatol-1-y1)-1 -methyl-knit:laza' .5-alquinoxalin-4(5H)-one, 1-ethy1-3-mott1y1-8-(pyrro1 	-yl)anudazot .5- 
a)quirioxalin-4(51i)-one, 1-((morpholin-4-Amethyl)imidazo[1,5-alquirioxafin-4(5H)-one. or 6-ethovy-1-ethyl-8-
(2-ettly1-4-methyl-1H-imidazol-1-y1)-3-methylimidazo[l 5-a]quincocalin-4f5H)-coti.  

8-(1 H-imiciazol-1-yl)imidazol1,2alquinoxalin-4(5H)-one imiciazOjt 
quinoverm-5-(4H)-one, or 2-rnethyllinktazo[1,2-a)quinoxafin-4(51-0-oney  

8-ethylimidazo[1,5-a1 pyrido[32e1Pyrazin-0(51-1)-ono. 9-methyl-2(2-
methy1-1H-trnidazol-1-yl) ImIclazo[1.5-a)pyrido [3,2-elpyrazin-5(OH)-one. 9[(-ethyl-1H- imidazol-1-y1)methyil-
imidazo[1.5-a]pyridor32-ejpyrazin-6(514)-one. or 1-e1hylimidazor1 .5-a]pyrklo[4.3-e)-pyrazIn-4-15F0-one)  

imidazo[l .2-a]pyrido[3,2-elpyrazin-6(SH)-one. 2-phanylimIdazO[1 2-al-
pyrido[2.3-e]pyrazin-0(5H)-one. or 2-(1 H-Irnidazol-1-ypimidazo[1.2-a]pyridoM.2-e]pyrazin-6(53-1)-one. 
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European published application number 0400799, which 

discloses compounds of the formula 

(1) 

or a pharmaceutically acceptable salt thereof. wherein 
R' is Cr-alkyl. 02-callrenyl. C3-5cycloalicylCi-calkyl, phonyIC, -6alkyl or CI -6alicyl substituted by I to 6 
flucrro groups; and 
R2  is hydrogen. amino. -NHCOR3. or -CONR4R5, wherein RI is -CI 	R' is CI --calkyl and Fls is 
hydrogen or CI -calkYl. 

Preferred compounds include: 

1.6-ditrydro-6-axip-2-(2-propoxyphenApyrirnidine-5-carboxamide. 

N-methyl 1.6-citrydro-6-ox02-(2-propoxyphenyt)pyritrildine-5-carboxernide. 
N.N-dimethyl 1.6-dihydro-6-oxo-2-(2-pmporcyphenyl)pyrimicline-5-carboxamide. 
5-arrxino-2-(2-procroxyphenyl)pyrimichn-4(31-4)-one, 
5-acetarnido-2-(2-proporcyphenyl)pyrimidin-4(31-1)-one, or 
2-{2-propoxyphenylpyrimicfin-4(31-1)-one. 
or a pharmaceutically acceptable salt thereof. 

Br4SDOC <W0_9959584A 1_1_, 0703



WO 99/59584 
	 PCT/US99/07046  

-22- 

European published application number 0428268, which 

discloses compounds of the formula 

(1) 

or a pharmaceutically acceptable salt thereof, wherein 
X is 0 or S; 
R' is C)-6alkyl. G2 -calkenyl, 0,-soydoalky1C, -4 alkyl. or C,-talky,  sutistitutod by 1 to 3 fluoro groups: 

R2  is hydrogen, -CN, -CONR5R6 , -0O2R7 .5-tetrazolyl. -NO2, -NH2 or -NHCORB wherein Rs to R8  are 
independently hydrogen or CI -4allcyl; 
R3  is hydrogen or Ci 
114  is hydrogen or C,-4 alkyl:. and 
R is halo, CI -4allcyl. C1 -4.alkoxy, cyan. -CONR8/11°, -CO2R", 	 -NO2, -NH2, -NHCOR'2. or 
-S02NR13R14.  wherein n is 0. 1 or 2 and Rg to R'4  are independently hydrogen or CI -4ality1; 
with the proviso that RS is not methyl when F12  is -0O2/-1, -CO2C1-6C1-13 or -C11/41. X is 0. R3  is hydrogen. Ft' is 
hydrogen or methyl and R is 6-methoxy. 

Preferred compounds include: 

3-cyano-6-(2-methoxy-4-methylthiopheny0-2(1 )-pyriciihone, 
3-cyarto-6-(4-methyfthio-2-propoxyphony1)-2(1H)-ppidinone, 
1,2-dihydro-6-(4-rnethylthio-2-propoxyphenyl)-2-oxo-3-pyridine carboxamide, 
3-cyano-6-(2-melhoxy-4-rnethylsulphinylpheny1)-2(11-1)-pyridirtone, 
3-cyano-6-(4-methylsulphinyi-2-propouryphenyf)-2(11-1)-pyridinone. 
3-cyano-6-(4-inethylsulplionyl-2-propoxypheny0-2(1H)-pyridinone. 
3-cyano-6-(2-rnothoity-4-methyfsulphonyipheny1)-2(1N-pyrklinone, 
3-cyano-6-(5-fluoro-2-propoxypheriy1)-2(111)-pyridinone, 
12-dihydro-6-(5-fluoro-2-propoxypheny0-2-oxo-3-pyridine carboyernide. 
3-cyano-6-(4-rnethcory-2-propoxypheny1)-2(1H)-pyridinono, 
1.2-d1hydro-6-(4-mathoxy-2-propoxyphenyl)-2-oxo-3-pyridine carboxamide, 
3-cyano-6-(5-methoxy-2-propoxyphenyI)-2(1H}-pyridnone. 
1.2-dihydro-6-(5-rnethoxy-2-propoxyphenyl)-2-oxo-3-pyridine oarboxarnide. 
3-cyano-8-(5-oyano-2-propoxyphonyl)-2(1H)-pyridinone, 
3-(3-carboxamido-12-dihydro-2-oxo-6-pyricfinyi)-4-propoxybenaamide. 
methyl 3-(3-cyan-1.2-dihydro-(2-oxo-6-pyridiny1)-4-propoxybenzoate, 
3-(3-cyano-1.2-dhydro-2-exo-6-pyridinyl)-4-propoxybenzamIde, 
N-methyl-3-(3-cyano-12-dihydro-2-oxo-6-pyricinyi)-4-propoxybenzamide. 
N-methyl 3-(3-carboxamide-12-dihydro-2-oxo-6-pyridinA-4-Propoxybenzamide, 
N.N-clirnethyl-3-(3-cyano-1.2-dihydro-2-oxo-6-pyridinyl)-4-propoxybertzamide. 
N.N-dimethyl 3-(3-carboxamido-1.2-dihydro-2-oxo-6-pyridiny1)-4-propoxybenzarnide, 
4-(3-oyano-1,2-critsyctro-2-oxo-6-pyrldinyl)-3-propoxybenzonitille, 
4-(3-carboxamido-1,2-dihydro-2-oxo-6-pyridinyl)-3-propoxybenzamIde. 

aNspocia <vvo 9959584A 1 _1_, 
0704



WO 99/59584 
	 PCT/US99/07046 

—23- 

3 -cyano-6-(6-methylthio-2-propoxyphen y0-2(111)pyridinone. 
3-(3-cyan- I .2-dirrydro-2-oxo-6-pyridinyl)-4-propoxy-NA-dimethylbenzenesulphonamide. 
3-(3-carboxamido-1,2-dihydro-2-oxo-6-pyridinyl)-4-propoxy-N,N-dimeth yib enz enesufphonamide. 
6-(2-cyclopropylmethoxy-5-hourophenyl)-1.2-dihydro-2-oxopyridine-3-carboxamide, 
6-(5-fluoro-2-(2-methylpropoxy)phenyl)-1,2-dihydro-2-oxopyridine-3-carboxamide. 
3-cyano-6-(5-nitro-2-propoxyphenyI)-2(111)-pyridinone. 
1 .2-dihydro-6-(5-nitro-2-propoxypheny1)-2-oxo-3-pyridinone carboxamide:-
3-cyano-6-(5-arnino-2-propoxyphenyl)-2(1H)-pyridinone. 
1.2-dihydm-6-(5-amino-2-propoxyphenyI)-2-oxo-3-pyridinone carboxasnide. 
3-cyan-6-(5-acetamido-2-propoxyphenyI)-2(1 H)-pyridinone or 
1 ,2-dihydro-6-(5-acetamicio-2-propoxypheny1)-2-oxo-3-pyridine carboxamide, 
or a pharmaceutically acceptable salt thereof. 

European published application number 0442204, which 
discloses compounds of the formula 

( 1 ) 

or a pharmaceutically acceptable salt thereof, wherein 
RI is Cuealkyi. C2-ealkenyi. C-3-scYcloalkYl Ci_.salkyl. or C1_4alkyl substituted by 1 to 6 fluoro groups ; 
R2  is Cuealkyithio. Ci_ealkylsuiphonyl, C, ealkoxy, hydroxy, hydrogen. hydrazino, C, aalkyl, phenyl, - 
NHCOR5  wherein R3  is hydrogen or C1_. alkyl. or -NR4R5. wherein R4  and R5  together with the nitrogen 
atom to which they are attached form a pyrrolidino. piperidino, hexahydroazepino, morphcilino or 
piperazino ring, or R' and R5  are Independently hydrogen, Ca4cycloalkyl or Cs_ealkyl which is optionally 
substituted by -CF3, phenyl, -S(0)„C1_e  alkyl wherein 
n is 0.1 or 2, -ORD, -CO2R1  or -NIRDRD wherein Re to RD are independently hydrogen or CI...alkyl. pro- 

vided that the carbon amm adjacent to the nitrogen atom's not substituted by saki -.5(0)„Ci...alkyl. -ORe 
or -NRDIRD groups ; 
R Is halo. Ci...salicyt„ C..p.4alicoxy. cyan. -CONR1012", CO2R12, C1. ancylS(0). 	 -NHCORID 
or S021s1R14R15  wherein n is 0. 1 or 2 and RID to R15  are Independently hydrogen or C, , alkyl ; and 

is a ring of sub—formula (a) or (b) : 

DO) 
(a) (b) 
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European published application number 0579496, which 

discloses compounds of the formula 

wherein — represents a single or double bond; 
R1  is hydrogen or C" alkyl; 

Y is a single bond or C1_6  alkylene; 
A is 

(i) -CyA-(R2)1. 
(ii) -O-R° or -S(0)p-R0, or 
(iii) -NR*6R17; 

in which R° is hydrogen. C 1j  alkyl, hydroxy-C1_, alkyl or -CyA-(R2)1; 
R16  and R17  independently are hydrogen or C1_4  alkyl; 

p is 0-2; 
CyA is 

(1) a 3-7 membered, saturated or unsaturated carbocyde, 
(2) a 4-7 membered, unsaturated or partially saturated heterocyde containing one nitrogen atom, 
(3) a 4-7 membered, unsaturated or partially saturated heterocycle containing one nitrogen atom and 
one oxygen atom. 
(4) a 4-7 membered, unsaturated or partially saturated heterocycle containing one nitrogen atom and 
two oxygen atoms. 
(5) a 4-7 membered, unsaturated or partially saturated heterocycle containing two nitrogen atoms and 
one oxygen atom. 
(6)8 4-7 membered, unsaturated or partially saturated heterocycle containing one or two sulfur atoms, 
(7) a 4-7 membered, unsaturated, partially saturated or fully saturated heterocycle containing one or 
two oxygen atoms; 

R2  is (1) hydrogen, (2) C1-4 alkyl, (3) C1-4 alkoxy, (4) -COORs, in which R6  is hydrogen or Ct_4 alkyl, (5) 
-NR6R7, In which Rs end R7  Independently are hydrogen 	alkyl. (6) -SO2NR6R7, In which Rs and R7  
are as hereinbefore defined, (7) halogen, (8) trifluoromethyl, (9) nitro or (10) trifluoromethoxy; 
Z is a single bond. methylene, ethylene. vinylene or ethynyiene: 
Cy13 is 

(1) a 4-7 membered, unsaturated or partially saturated heterocycle containing one nitrogen atom, 
(2) a 4-7 membered, unsaturated or partially saturated heterocycle containing two nitrogen atoms, 
(3) a 4-7 membered, unsaturated or partially saturated heterocyde containing three nitrogen atoms, 
(4) a 4-7 membered, unsaturated or partially saturated heterocycle containing one ortwo oxygen atoms, 
(5) a4-7 membered, unsaturated or partially saturated heterocycle containing one or two sulfur atoms, 

Rs is hydrogen, C4_4  alkyl, Ci_4 alkoxy, halogen or trifluoromethyl; 

R4  is (1) hydrogen, (2) Ces alkyl, (3) Cry-4 alkoxy. (4) -COOR6, in which Rs is hydrogen or c1_4alkYl. (5) 
-NR21/10, h which Rs is hydrogen, C1_,‘  alkyl or phenyl(C,_. alkyl) and 1:110  Is hydrogen or C1_4  alkyl, (6) 
-NHCOR11, In which R*1  is Ci_4 alkyl, (7) -NHSO2R11, In which R11  is as hereinbefore defined, (8) 
SO2NR0ft1s in which Rs and R10  are as hereinbefore defined, (9) -OCOR", in which R11  is as hereinbefore 
defined, (10) halogen, (11) trifluoromethy!, (12) hydroxy, (13) nitro, (14) cyano, (15) -602N=CHNRI2R1s 
in which R12  is hydrogen or C" alkyl and 1111  is Cry-4 alkyl, (16) -CONR14R16  in which R*4  is hydrogen or 
C1_4  alkyl or Oheflyl(C1_4 alkyl) and Rls is C1,4 alkyl or (17) Cy_, alkylthb. (18) Cry_4 alkyisuIfinyi. (19) 
C1_4 alkyisullonyl, (20) ethynyt, (21) hydroxymethyl. (22) trI(C.,.., alkyl)stlylethynyi or (23) acetyl; 
and I, m and n Independently are 1 or 2; 
with the proviso that 

(1) CyA-(R2), does not represent cydOpenty or trifluoromethylphenyl when Y is a single bond, 
(2) CyB does not bond to Z through a nitrogen atom when Z Is vinylene or ethynylene, 
(3) CAL is not pyridine or thiophene when CyA is a 4-7 membered unsaturated, partially saturated or 
fully saturated heterocycle containing one or two oxygen atoms, and 

(4) Y is not a single bond when Ale (I) -O-R° or -S(0)p-R4  or (111) -NRI6R17; 
Or a pharmaceutically acceptable salt thereof, or a hydrate thereof. 
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Preferred compounds include: 

4-phenyimet byte mino-2-(3-pyridy1)quinazoline, 
4-(3-methyl phenylmet hyl)amino-2-(3-pyridyl)quinazoline. 
4-(3,4-dimet hozyphenyl methyl)amlno-2-(3-pyridyt)qu ina zol ine ,  

4-(4-ca rb oxyph enytm et hyl)am rio-2-(3-pyridyl)quinazol in e, 
4-(3-met hoxycarbonylphenylmethyl)amino-2-(3-pyridy1)qutnazoline. 
4-(4-(N,N-dirnet hyiamino)phenyErnethyl)amino-2-(3-pyriclyl)q uinazoline, 
4-(4-sulfamoylphenyIrnethyl)arnino-2-(3-pyridyl)quinazoline, 
4-(3-chlorophenyirnethyl)amino-2-(3-pyridyl)quin azol in e, 
4 -(3-trif luoromet h yt phenyl met hyt)a mino-2-(3-pyridyl)q uinazolin e. 
4-(3-nitrophenyimethyt)arnino-2-(3-pyridyl)quinazoline. 
4 -phenylmet hylamino-2-(6-met hy1-3-pyridyl)quinazoline, 
4-ph enylmet hylamino-2-(6-met hoxy-3-pyridyl)quinazoline. 
4 -phenylm et hylamino-2-(6-ohloro-3-pyridyl)quInazoline. 
4-phenyirnet hylamino-2-(6-trif luoromethy1-3-pyridyl)quinazoline, 
4 -phenylmet hyla min0-6-methyl-2-(3-p yridyl)quinazotine 
4-phenylm et hylarnino-6-mat hoxy-2-(3-pyridyl)q uinazoline , 
4-ph enyimet hylarnino-6,7-dimet hoxy-2-(3-pyridyl)quinazoline, 
4-phenylmet hylamino-6-carboxy-2-(3-pyridyl)quinazoline, 
4-phenylmet hylamino-6--met hoxycarbony1-2-(3-pyridyl)quinazoline. 
4-phenylm et hyla mino-6-amino-2-(3-pyridyl)quinazolin e, 
4-phenyimet hyla mino-6-(N.N-d irn et hylarnino)-2-(3-PYridAquinazoline, 
4-phenylmet hytamino-6-acetylarnino-2-(3-pyridyl)quinazoline, 
4-phenylm el hylamino-6-inethanesurfonytamino-2-(3-pyridypquinazoline, 
4 -phenylmet hylantino-6-sultamoyi-2-(3-pyridyl)quinazotine, 
4-phenytmet hylamino-6-acetoxy-2-(3-pyridyl)quinazoline, 
4-phertylm et hylamino-6-chlord-2-(3-pyridyl)q uinazol in e, 
4-phenylmethylamlno-6-bromo-2-(3-pyrldyl)quinazoline, 
4-phenyirnet hylamino-7-fluoro-2-(3-pyridyl)quIrtazoline, 
4-phony/met hylamino-6-Infiuoro met hy1-2-(3-pyridyl)qu inazol in e, 
4-phenyintet hylamino-6-trifluoromet hoxy-2-(3-pyridyl)quinazoline. 
4-phenylmethylamino-6-hydroxy-2-(3-pyridyl)quinazoline, 
4-phenylmet hylamino-6-nitro-2-(3-pyridyl)quinazoline, 
4-phe nylmet hylamino-6-cyano-2-(3-pyridyl)quinazotine, 
4-phenylmet hyfa mino-6-met hy1-2-(4-pyridyl)quinazoiirie.  
4-phenylmet hylarnino-6-met hoxy-2-(4-pyridyl)quinazo1ine. 
4-p henylmet hylamino-6,7-dim of hoxy-2-(4-pyridy1)quinazoline, 
4-phenylmet hylamino-6-carboxy-2-(4pyridAquinazoline, 
4-phenylmethylamino-8-Mat hoxycarbony1-2-(4-pyridy0quinazoline, 
4-phenylmethytamino-6-arnIno-2-(4-pyridyl)quinazoline„ 
4-phenylmet tiyiamlno-6-(N,N-denet hylemlno)-2-(4-pyridyl)quinazoline, 
4-ph enylmet hylamlno-6-acalylamino-2-(4-pyrldyl)qainazot in e. 
4-phenylmet hylamlno-6-rnethanesultonylarnino-2-(4-pyridy0quinazoline, 

4-phenylmethytamino-6-sulfamoy1-2-(4-pyridy1)quInazoline. 
4-phenylmethylamino-6-acetoxy-2-(4pyridyl)quinazoline. 
4-phenylmet hytarrilno-6-chloro-2-(4-pyrWyl)quInazoline. 
4-pherrylmet hylamino-6-Ixomo-2-(4-pyridyl)quinazoline, 
4-phenyimet hylarnIno-74 lucre-2-(4-pyridAquinazoline. 
4-phenylmet hylamlno-6-trifluoromat hy1-2-(4pyrld yl)qu inazol in e, 
4-phenylmethyiamino-6-trifluommethexy-2-(4-pyridyl)quinazotine. 
4-phenylmet hyla mint-hyciroxy-2-(4-pyridyl)quinazol Ina, 

4-phenylmet hylarnIno-6-nitro-2-(4-pridyl)quinazoline. 
4-phenylmet hylamlno-6-cyan-2-(4-pyridyNulnazoline, 
4-phenyltiMin0-2-(3-pyridyt)quinazoline, 
4-(3-met hozycarbortylphanyi)arrino-2-(3-pyrldyl)quinazotine, 
4-ph enytethyiarnino-2-(3-pyridyl)quin azofine, 
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-phe n yl m et hyla mi no-2-(2-pyridyl)q u i n azotine, 
4-ph enylm et hylamino-2-(4-pyridyl)quinazoline. 
4- phe nytm et hylamino-2-42-(3-pyridyl)ethyl)quinazol in e. 
4-p h onylm e t hylamino-2-(2-(3-pyridyl)vinyi)quinazol ins. 
6-iodo-4-phenylmethylamino-2-(3-pyridyl)quinazoline, 
4-(3-carboxyphenyt)amino-2-(4-pyridyl)quinazoline, 
6-fluona-4-phenytmethylamino-2-(3-pyriciyOquinazoline. 
4-(cyclopropyimethy1)emino-2-(3-pyridyi)quinazoline, 
4-(cyol ohexyl met hyl)arnino-2-(3-pyridyi)qui nazol ine, 
4-(2-azepinytmethyt)amino-2-(3-pyridAquinazohne , 
4-(3-pyridylm et hyl)amlno-2-(3-pyridyi)quinazoline. 
4((1-rnet hyt-2-pyrrolyl)nethyljamino-243-pyridyl)qui nazol inc. 
4-(3-isoxezolyt)amino-2-(3-pyridylA u inazol i rte, 
4-(3-isaxazolylmet hyt)amino-2-(3-pyridyl)quinazoline.  
4424 h ienylmethypamirso-2-(3-pyridyl)quinazol ine. 
4-(2-fur)l met hyl)am ino-2-(1 -Imidazolyi jouinazol in e, 
4-(2-tetrahydrofuranylmethyl)amino-241 -imidazolyt)q uinazolin e, 
4-(4-letrandyropyranylmethyl)arnino-2-(1 -imidazolyi)quinazoli ne, 
6-methory-4-(4-tetrahydropyranylmethyl)amino-2-(1-imidazotyl)nuinazoline, 
6- chloro-4-(4-tetrahydropyranylmet hyl)amino-2-(1-imidazolyi)quinazoline, 
4-(2-ph enoxyethy()amino-2-(1-imidazolyOqu in azol in e, 
4-(2-thienyimethyl)amino-2--(1 -imidazolyl)quinazoline, 
4-(2-met hoxyet hyl)amino-2(1-imidazoly0ouinazotine, 

-climet hyt-2-rnet hoxyet hy0amino-2-(1-imidazolyl}quinazoline. 
6-methoxy-4-(2-met hoxyethyliarn Ino-2-(1-Imidazol yl) quinazoi In e, 
6-chtoro-4-(2-rnet hoxyethyl)amino-2-(1-imidazoly1)ouinazoline. 
4-(3-ethoxypropyl)amino-2(1-ImillazolyOquinazoline, 
8-nitro-4-(2-methoxyethyl)amino-2-0-imidazolyncluin azol in e, 
6-chloro-4-(2-ettroxyethyl)amino-2-(3-pyridyi)quinazoline, 
(1,7-dimethoxy-4-(2-met hoxyethyl)ami no-2-(1-imida zolyOquinazolin a. 
8-chloro-4-(2-(2-hydroxyetTioxy)ethyl)arnino-2-(1-imidazolyi)quinazoline. 
8-chloro-4-(2-dime! hylaminoeihyi)amino-2-(1-imidazolyi)quinazoSine, 
6-methoxy-4-(2-(2-hydroxyethoxy)et hynantino-2-(1-imidazofyl)quinazoline, 
4-(2-methoxyethyl)amino-6-todo-2-(1-imbiazotyl)quinazoline, 
4-(2-rn et hoxyet hyt)amino-6-mattroxy-2-(2-methyl-1 -imidazolyl)quinazoline, 
4-(2-hydroxyethyl)amino-6-metteoxy-2-0-imidazgliOquinazonne, 
4-(2-methoxyet hyt)amino-6.8-diiodo-2-(1-1rnidazolyt)quinazoline, 
4-(2-(2-hydroxyethoxy)ethyt)amino-6-todo-2-(1-imidazolyi)quinazoline, 
4-(2-methoxyethynamino-6-methytthio-2-(1-imidazoly1)quinazoline. 
4-(2-rnethoxyethyl)amino-6-methyisurf iny1-2-(1-imIdazolyl)quinazoline. 
4-(2-inethoxyettlyi)amino-6-methylsulfonyr-2-(1-imidezoly1)quinazoline, 
4-(2-(2-hydroxyethoxy)ethyl)amino-S-methylsuffInyl-2-(1-1m1dazo/y1)-quinazoline, 
2-(1-Irniclazoly1)-4-(2-m et hoxyet hyl)am ino-6-(2-tri el hylsityi et PI ynyl)qufnazot i n e, 
6-acetyl-4-(2--methoxyethyl)arnino-2-(3-pyridyl)quinazoline, 
6-ethyny1-4- (2-methoxyethyl)emino-2-(3-pyridyl)quirsozoline. 
4-(2-(2-hydroxyethoxy)ethyl)arnino-6-acetyl-241-imidazolyl)qutnazonne. 
4-(2-methytthioethyt)ernino-6-rnethoxy-2-(1-imidazolyt)quin azdine. 
4-(2-methytsutfinyiethyl)amlno-6-methoxy-2-(1-1midazotyljqufnazollne. 
4--(2-mettryisufforiyiethyi)arnino-6-rnethoxy-2-(1-imidazo(yi)quinazOtine, 
4-12-(2-hydroxyethoxy)ettlynamino-6-methoxycarbony1 -2-(-1rnidazoly1)-quinazoline, 
442-(2-hydroxyethoxy)ethyriamino-6-hydroxyrnethyl-2-(1-Imidazoly1)-quinazol Ina, 
4-(2-rnethoxyethyi)amlno-6-hydroxyrnettril-2-(14mIdazolyOquinazollne. 
4-(2-inethoxyet hyl)aml no-G-methoxycarbony1-241-Imiclazdyl)quinazolina, 
4-(3-mettioxypropyi)amino-6-methoxy-241-ingdazailtquinazoi in e, 
4-(242-hydroxyethozy)ethyl)amino-6-rnethylthio-2-(1-imIdazoly1)quinazoline, 
241 -imidezolyt).-442-(2-hydroxyethOxy)ethygarnino-6-(2-biisopropyl- slylethyny1)-quinazoline, 
2-(1-knIdazoly1)-442-(2-hydroxyettioxy)ethy0amlno-6-et hynylquinazol Int. 
4-phenylmethylanlina.6-met hy1-2-(1-iM idazdyr}quin 
4-phenylmet hylamino-8-methoxy-2-(14midazolyt)quinazol 
4-phenytmethyternino-8,7-dirnethoxy-2-(1-imidazoly1)quinazoline, 
4-phenylmethylamino-8-carboxy-2-(1-Imidazolyi)quinazoline, 
4-phenylmet hyiamino--6-mothoxycarbonyt-2-(1-imidazoly9quinazoline, 
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4 -phenylmet hylarnino-6-amino-2-(1-imidazolyl)qu inazoline. 
4-phenyimethyiamino-6-(N.N-dimethylamino)-2-(1-irnidazolyOquinazoline. 
4-phenylmethylamino-6-acetylemino-2-(1-imidazolyl)quinazoline 
4-phenylmethyiemino-6-met hanesuitonyiamino-2-(1-imidazolyl)quinazoline„ 
4-oh enylmethylamino-6-aulfamoyi-2-(1-imidazolyOqu inazoline, 
4-phenylmethylamino-6-acetoxy-2- (1- imidazolyl )quinazoline, 
4-phenylmethylamino-6-chloro-2-(1Arniciazof yl)quinazot in e, 
4-phenylmet hytamino-6-bromo-241-imiclazolyl)ouinazoline. 
4-phenylmethylamino-74 loon:J-2-f 1-imidazoly0ouinazoline, 
4-phe nylmet h yla mi n o-6-trit I uo romet h y1-2-(1-imidazolyi)q u i nazol ine, 
4-phenytmethylamino-6-trifluoromet hoxy-2-(1-imidazolyi)quinazoline, 
4.phenyIrnethylamino-6-hydroxy-2-(1- imidazolyl)quinazoline, 
4-phenylmethylamino-6-nitro-2-(1-imidazolyt)quinazoline, 
4 -phe nyl met hyl amin o-6-cya no-2-(1 -imidazotyl)quirtazoline. 
4-phenylmet hylamino-2-(1-imidazolyOquinazoline, 
4 -phertylmet hylamino-2((1-imidazolyi)methyl)quinazoline, 
4-phenylmethyiamino-2-(2-methyl-1 -imiciazoly1)quinazoline, 
6-bromo-4-ph enytmet hylamino-2-(1-imidazolyl)quin ezoline 
7-chloro-41-phenyimet nyiamino-2-(1-imidazoly1)quinazoline, 
6-chloro-4-phenyl amino-2-{ 1-imidaznlyl met hyl)quinazol ine. 
6-n itro-4-phenylmet hyl a m ino-2-(1-imid azol yl)qui n azotine, 
6-methoxy-4-phenyl met hyta m ino-2-(1-imidazol yl)quinazot in e. 
6-chloro-4-phenytmet hylamino-2-(1-irnidazolytmethyl)quinazoline, 
6-chloro-4-(3-carboxyp h enyl)amino-2-(1 -imidazolyimet hyl)qu in ezol n a, 
6-dimethylarninosutfonyl-4-phenylmethylamino-2-(1-imidazoly1)quinazoline. 
6,7-dimethoxy-4-phenyl met hyl amin o-2-(1 -imirlazol yl)quinazol in% 
4-(3,4-dimet h oxyphe nyl met h yl)amin o-2-(1-imidazolyE)quinazol ine, 
6-d irnethylaminornethylideneaminosuifony1-4-phenylmethyiemino-2-(1-imidazolyt)quinazoline, 
6-(phenyl methyl aminosu Ifony0-4-phenytmethyl mino-2-(1-imidazolyN u i nezoi i n e, 
4-(2-phenylethyt)emlno-2-(1 -Imidazolyl)quinazoline, 
4-oyolohexyltnethylamino-2-(1 -imid zoly1)Quirtazol in e, 
6-carboxy-4-phenylmettrylemino-2-(1-imidazolyt)quinazotine, 
6-phe n ylmet hytaminoca rbon y1-4-phe nytm ethyl emino-2-(1-im idezolyl)qui nazoi ine. 
6-iodo-4-phenytmethytarnino-2-(1-imidazoty1)quinazoline, 
6-ethoxycarbony1-4-phenylmethylamino-2-(1-irnidazoly1)quinazoline, 
6-hydroxy-4-phenylmethylamino-2-(1-Imidazoryl)quinazotine, 
4-(4-triful oromet hoxyph enylmet hyl)amino-2-(1-irn id azolyl)qu inazol in e, 
4-phenytmethylamino-2-(2-azepinyOquinazoline, 
4-phen ylmet hylamino-2-(1,5-diazepi n-2-yl)q u inazoli n e, 
4-phenylm et hylamino-2-(2-pyrimidi nyl)qu inazoline, 
4-phenytmethylamino-2-(2-triezinyl)quinazoline, 

4-phenylrnethylamino-2-(2-pyrrolyOquinazoline, 
4-phenyl met hyl emino-2-(1-triazoly0q uinazolin e. 
6-hydroxy-4-phenylmethylarnino-2-(1-1mIdazoly1)quInazoline, 
4-(3-trifluoromethoxypherrylmethyDamino-2-(1-irniclazzlyOquinazoline 
4-phenylmethylarnino-6,8-dilocla-2-(1-ImidazolAquinazoline. 
4.42-ph enoxyethyl)emlno-6-methoxy-2-(1-1mId azolyi)q uln azoli ne, 
6-hydroxyrnethyt-4-phenylmethylamlno-2-(3-pyridyl)quInazoline 
6-methytthio-4-phenylmethylemino-2-(3-pyridyl)quInazollne, 
6-methylsuillny1-4-phenylmethylamino-2-(3-pyridyl)quInazoline. 
6-methylsulf Inyt-4-phenylmet hylamino-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-2-(24 hienyOquinazoline, 
4-phenytmethylamlno-2-(2-furyl)quinazoline, 
4-phenylmethylemino-2-(1-imidazolyi)-5.6,7,8-tetrahydroquinazoline. 
6-carboxy-4-phanylmethylarnino-2-(1-IrnIdazoly1)-5,6,7,8-tetrahydroquinazoitne, 
6-ethwcycarbonyl-4-phertylmethylamino-2-(1-imiclazolyi)-5,8.7,8-tetrahydroquinErzoline, 
6-ethylamlnocarbonyl-4-phenytmethylfunino-2-(1-Imidazoly1)-5,6.7,8-terzahydroquInazciine, 
4-(2-rnetboxyelivi)amino-2-(1-knidazoly1)-5.8,7.8-tetrahydroquinazoline or 
4-(2-(2-hydroxyethoxy)ethyl)amlno-2-(1-Imidazoly1)-5,6.7.8-tetrahydroquirtazoline. 
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European published application number 0636626, which 
discloses compounds of the formula 

- - 
N 

R30 	)L, 

(1) 

R
i 

and salts and solvates (e.g. hydrates) thereof, in which: 
R' represents arylmethyi or CI 	optionally substituted by one or more fluorine atoms; 
R2  represents methyl; 
Rs represents C.7-.alkyl. 
RI represents nitro. cyano. 	 C( = X)NR'qi7 , NRs Rs . (CH2),„NR10 C( = Y)R" or a 5-membered 
heterocyclic ring selected from thienyl. thiazotyl and 1.2,4-triazoly1 each ring optionally substituted by a 
CI-talky( or aryl group; or when R' is arylmethyl or C,-salkyi substituted by one or more fluorine 
atoms then 114  may also represent hydrogen; 
Rs represents hydrogen or C1--alkyl; 
116  represents hydrogen or CI -c alkyl: 
R7  represents hydrogen. amino, hydroxyl. Ci alkyl. aryl or arYlCi - alkyl: 
Rs represents hydrogen or CI -calkyl; 
Rs represents hydrogen, CI -calkyl. SO2  R12. CO2912, C( =NCN)SR12  or C(= NCN)NR,3R14  ; 
910  represents hydrogen or CI -; alkyl; 
R" represents Cl-calkyl optionally substituted by one or more halogen atoms, or R" represents aryl, 
ary1C1-.alkyl, thienyl. NR18 Rls, CH2NR7R's or Rs)  and R" together represent -A(CH2).-; 
R'2  represents CI -calkyl, aryl or arylCi -.alkyl; 
Ws represents hydrogen or Cl -calkyl: 

R" represents hydrogen. CI -g alkyd, aryl, arylCi -.alkyl or R's and R" together with the nitrogen atom 
to which they are attached form a morpholine, piperazine or N-Ci -talkylpij:xerazine ring; 
R's represents hydrogen or CI --GaNcyl or R's and Ws together represent -A(CH2).-; 
9" represents hydrogen, CI  -; alkyl, aryl, arytCl-.alkyl, CO2R12. CH2CO2Ru or 	end Rib together 
with the nitrogen atom to which they are attached form a morpholine, piperazine or N-C, - .alkyl-

piperazine ring; 
1312  represents hydrogen or CI -4 alkyl: 
Rte 	represents hydrogen, CI  •-‘ alkyl. aryl. arylCi 	COR12- or R17  and R's together with the 
nitrogen atom to which they are attached form a morphoiine, piperazine or N-C1-4alkylpiperazine ring; 
A represents CH2 or  = C O; 

m represents zero or 1; 
n represents 1,2 or 3; 
X represents S or NH, or when R7  represents amino then X may also represent 0; 
Y represents 0 or S; for use in therapy. 

Preferred compounds include: 

1,3-Dimethyl-6-(2-propoxy-5-aceturnidopheny1)-1,5-dihydropyrazolo[3.4-dlpyrimidin-4-one:  1-ethyl-3-methy1-8-12-prepOxy-5-(4-melliy1-2-thiazOlyl)phenyl)-1.5.-dihydropyrazolo[3.4-d]pyrimidin-1-One;  1-ethy1-3-methyt-6-12-propoxy-5-(2-methyl-4-thiazoiy1)phenyi]-1,5-dihydropyrazoIo[3.4-d]pyrimidin-4-one:  1 -ethy1-3-metity1-13-12-propoxy-5-(2-(3-pyriciy1}-4-thiazolyl)pi tenyi)-1.5.dihydropyrazolor3,4-dipyrimidin-4-
one: 
1,3-climethy1-642-propoxy-5-(2-methyt.-4-thiazolyppheny11-1.5-dihydropyrazolo[3.4-d]pyrtmtctin-4-one;  1.3-dimetity1-6-(2-propoxy-S-(3-pheny1-1,2,4-triazol-5-y1)phenyi]-1,5-dihydropyrazolo[3,4-dipyrimidin-4-one; 
1.3-dimethy1-6-(2-propoxy-5-rriethanesuifonamidophenyl)-1.5-dihydro-pyrazolop,4-djpyrirnidin-4-one;  and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 
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European published application number 0640599, which 

discloses compounds of the formula 
Y -- R2  

HN 

(Fia-A) --- 
	 (1) 

N z R1  

wherein A is a bond, C1-4 alkylene or C1-4 oxyalkylene: 
Y is a bond, C1-4 alkytene, C1-4 aikyleneoxy, C1-4 alkoxyphenytene or phenyl(C1-4)aikylene; 

2 is a bond or vinylene; 
R1 Is 4-15 membered heterocyclic ring containing one or two nitrogen atoms optionally substituted 

by one or two groups chosen from C1-4 alkyl, C1-4 alkoxy, halogen, trifluoromethyl and nitro; 
R2 is () 4-15 membered heterocyclic ring containing one or two helero atoms chosen from nitrogen, 

oxygen, and sulphur, not More than one hetaro atom being sulphur. optionally substituted by one or two 
groups chosen from C1-4 alkyl, C1-4 alkoxy, halogen, trifluoromethyl, nitro and groups of formula: 

-COOR10 
wherein R10 Is hydrogen or C1-4 alkyl, 
(ii) C4-15 carbocyclic ring, 
Oil) C1-4 alkoxy, 
(iv) hydroxy(C1-4 alkoxy) or 

(v) hydroxy; 
R3 is (i) 4-15 membered heterocyclic ring containing one or two hetero atoms chosen from nitrogen, 

oxygen and sulphur, not more than one hetero atom being oxgen or sulphur, optionally substituted by one 
or two groups chosen from C1-4 alkyl, C1-4 alkoxy, halogen. trifluoromethyl, nitro. cyano, ethynyl and 

groups of formula: 
-SONR7RB 

wherein R7 and RS are independently hydrogen or C1-4 alkyl. 

(i) C4-15 carbocyclic ring, 
(iii) a group of formula: 

C112=CH(X)- 
wherein X is halogen, or 
(iv) hydrogen. 
and I is 1 or 2, 
provided that R2 Is not hydroxy when Y Is a bond; R1 is not bonded through its nitrogen atom .when Z is 
vinylene; and excluding compounds of the formula: 

Rae  
RN 

wherein RAA Is methyl or n-propyl; 
RBB is cyciopentyt, cyclohexyl, 2-hydroxyethyl, methoxyethyl, 2-(1-piperidinyl)ethyt. or phenyl or benzyl 
which may be substituted by 1 cr 2 of methyl, methoxy, &Oro, nitro and trifluoromethyl; 
Ret is hydrogen or methyl; 

Roo is methyl or n-prOpyt, Isopropyl or benzyl; and 
REE is hydrogen or methyl; 

and the compound of formula: 
O 

HN 	
H 

 

--"e" "N 

N 

and Its pharmaceutically acceptable salts. 
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Preferred compounds include: 

2-0-amidazoly1)-442-(2-hydroxyethoxy)ethyliarnino-5-(3-methoxyphenyi}methypyrimicline, 
2-(1-Imidazoly1)-4-phenrmethr aminopyrimidine, 
2-(1-Imidazoly1)-4-(2-methoxyethyl)aminopyrimiciine. 
2-(1-IMidazol yi)- 5-ethyl-4-ph e nylmethyl am inopyrimidine. 
2(1-Imiclazoly1)-5-phenytmethyl-4-phenylmethylarpinopyrimidine 
2(1-Imidazol yi)-5-methy1-4-phenyi methyla minopyrimid in e, 
2-(1 -Amid azoIy!)-5.6-d imethr-4-phenr methyl amIrsopyrimidine 

2-(1-Imidazolyi)-5-(3-mettioxyphenyOmethyl-4-(2-methoxyethr)amino-pyrimidine, 
2-(1-Imidazoly0-5-(4-rnethoxyphenyOmethyl-4-12-(2-hydroxyethoxy)ethy0-aminopyrimidine, 
2-(1-Imidazoly0-5-(4-methoxyphenyOmethyl-4-(2-rnethoxyethy1)amino-pyrimidine, 
2-(1 -imidazoly1)-5-(4-methoxyp henyi)methy1-4-phenylmethyla mino-pyti mid in e. 
2-(1-Imidazoly0-5-phenoxymethyl-4-phenylmethylaminopyrimidine. 
241 -Imidazoty1)-5-(1- imIdazzgyl)methyl-4-phenyimethylaminopyrimidine, 
2-(1-Imidazoly1)-5-(1-chlorovinr)-4-phenrmethylaminopyrimidine. 
2-(1-Imidazoly1)-5-(2-thleny1)-4-phenrmethylerninopyrimidine, 
2-(1-Imidazolyf)-5-(2-thiazoly1)-4-phenyimethylaminopyrimidine, 
241 	yl)-5-(2-thi enr )-4-(1,3-dioxaindan-5-y1) methylaminopyrimidine. 
2-(1-imidazoly0-5-(2-thieny0-4-42-(2-hydroxyethoxy)ethr] aminopyrimidine. 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(1-naphthyl) methylaminopyrimidine. 
2-(1-Imidazoly1)-5-(2-thienr)-4-(4-rnethoxyphenr) met hremin opyrimidine 
2-(1-ImidaztAy1)-5-(2-thieny1)-4-(3-methoxyphenyt) methraminopyrimidine, 
2-(1-Imidazoly)-5-(2-thieny0-4-(24 uryl) methylaminopyrimidine, 
2-(1-Imidazoly1)-5-(2-thieny1)-4-(2-thienyi) methyl aminopyri midine„ 
2-(1-Imidazoly1)-5-(2-thieny0-4-(3-pyridyl) methyl aminopyrimidin a, 
2-(1-trnidazoly1)-5-(2-thieny1)-4-(2-methor/ethyi) arninopyrimidine„ 
2-(1-1midazoly1)-5-(2-thienyl)-4-phenylmethtutyaminopyrimidine, 
2-(1-Imidazoly0-5-(2-thienyi)-4-(4-chlorophenyl) methylaminoprimidine, 

-(1 -5-(2-thienyt)-4-(3-chlorophenyt) m ethylemi flown mid i ne, 
2-(1-Imidazoly1)-5-(2-thiemil)-4-(1.3-dioxeindan-5-y1) methraminopyrimidine. 
2-(1-Imidazoty1)-5-(4-methr phenr)-4-(1,3-dioxelndan-5-r) met hylemino-pyrimid ine, 
2-(1 -Imidazoly1)-5-(4-methoxyp henr)-4-(1,3-dioxa End an-5-r) methylamino-pyri mid ine. 
2-(1-Imidazoly1)-5-(5-methyl-2-thleny1)-4-(1,3-dioxalndan-5 -yl)met h yla mino-pyhmidine . 
241 -Imidazoly1)-5-(2-thienyi)-4-4441 imidazoiyOphenylj methyl Eurino-pyrimidine, 
2-('1AmIdazoly1}-5-(3-pyrfdyi)-4-(1,3-dioxalndan-5-y1) methyl am inopyri midine, 
2-(1-Imidazoly1)-5-(3-fury)-4-(1.3-dioxeindan-5-r) rnethyta minopyri midine. 
2-(1-Imidazoly9-5-(3- pyrl dy1)-4-phenyirnethylamlnopyri mid in e. 
2-(1-Imidazolyt)-5-(4-chloropherly0-4-(1,3-diaaainden-5-54) rnethylamino- pyrimidine, 
2-(Benz1mIdazol-1-y1)-5-(2-thieny0-4-(1.3-dioxelndan-5-y0 me thrami no-pyrim id ine, 
2-(1-Imidazoly1)-5-(2-thlenyt)-4-(4-ethoxycarbonylp henr) meth ylamino-pyri mid in e, 
2-(1-1midazoly1)-5-(2-naphthy0-4-{1.3-dioxelndan-5-0 methramino-pyrimidine, 
2-(3-Pyridy1)-5-(2-thiany1)-4-(1.3-dloralndan-5-r) methylaminopyrimidine, 
242-(3-Pyridyl)viny11-5-(2-thleny0-441.3-dioxalndan-5-y0 methremino-pyri midin e, 
2-(2-Methr-1-tmidazoly1)-5-(2-thleny1)-4-(1,3-dioxalndan-5-y1)methramino-pyrimidine or 
2-(.1-Imidazoly1)-5-(2-thieny074-(benzimidazoi-514) methyleminopyrimidine 
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European published application number 0668280, which 

discloses compounds of the formula 

R1 	R2 

(I) 

wherein RI and R2  are the same or different and represent hydrogen, lower alkyl (which is optionally 
substituted with one to three substituents which are the same or different and are cycloaftryt, hydroxy. 
lower alkoxy, carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted amino. dialkyl-substituted 
amino, nitro. halogen, alicyclic heterocycle group (which is optionally substituted with one to three 
substituents which are the same or different and are lower alkyl, aralkyl, aryl optionally substituted with 
one to three substituents which are the same or different and are lower alkoxy. or aromatic heterocycle 
group)). cycloalkyl, bicycloalkyl. benzocycloalkyl (which is optionally substituted with one to three 
substituents which are the same or different and are lower alkyl, hydroxy, lower alkoxy, carboxy, lower 
alkoxycarbonyl, amino, monoalkyl-substituted amino. dialkyl-substituted amino, nitro. sulfonamide. halo-
gen, or trifluoromethyl), lower alkenyl, aryl (which is optionally substituted with one to three substituents 
which are the same or different and are lower alkyl, hydroxy, lower alkoxy, carboxy, lower alkoxycar-
bonyl, amino, monoalkyl-substituted amino, dialkyl-substituted amino, nitro, sulfonamide, halogen, or 
trifluoromethyl), aromatic heterocycle group-substituted alkyl (which is optionally substituted with one to 
three substituents which are the same or different and are lower alkyl, hydroxy, lower aikoxy, carboxy, 
lower alkoxycarbonyt, amino. monoalkyl-substituted amino, dialkyl-substituted amino, nitro, sulfonamide, 
halogen or trifluoromethyl and where said alkyl part is optionally substituted with aryl), aromatic 
heterocycle group (which is optionally subitstuted  with one to three substituents which are the same or 
different and are lower alkyl, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, amino, monoakyl-
substituted amino, dialkyl-substituted amino, nitro, sulfonamide, halogen, or trifluoromethyl), or aralkyl 
(where the aryl part of said aralkyi is optionally substituted with one to three substituents which are the 
same or different and are lower alkyl, lower alkoxy, dialkyl-substituted amino, halogen, or 
trifluoromethyl), or R' and R2  are taken together to represent heterocycle group containing nitrogen 
atom (which is optionally substituted with one to three substituents which are the same or different and 
are lower alkyl. aryl, or aralkyl), 133  represents hydrogen, lower alkyl (which is optionally substituted with 
one to three substituents which are the same or different and are cycloalkyl, hydroxy, lower alkoxy, 
carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted amino, dIalkyi-substituted amino, nitro, 
halogen, or acyclic heterocycle group (which is optionally substituted with one to three substituents 
which are the same or different and are lower alkyl, aralkyt, aryl optionally substituted with one to three 
substituents which are the same or different and are lower alkoxy. or aromatic heterocycle group)). 
cycloalkyl, lower alkenyl, aryl (which is optionally substituted with one to three substituents which are 
the same or different and are lower alkyl. hydroxy, lower alkoxy, carboxy. tower alkoxycarbonyi, amino. 
monoalkyl-substituted amino. dialkyl-substituted amino, nitro, sulfonamide, halegen, or trilluumxifethyl), 
aromatic heterocycle group-substituted alkyl (where said aromatic heterocycle group part is optionally 
substituted with one to three substituents which are the same or different and am lower alkyl, hydroxy, 
lower alkoxy, carbaxy, lower alkoxycarbonyl, amino. monoalkyl-substituted amino, diallcyl-substhuted 
amino. nitro, sulfonamide, halogen or trifiuoromcthyl, and where the alkyl part is optionally substituted 
with aryl), aromatic heterocycle group (where said aromatic heterocycle group is optionally substituted 

with one to three substituents which are the same or different and are lower alkyl, hydroxy, lower 
alkoxy, carboxy, lower alkoxycarbonyl, amino, monoatkyl-substituted amino, dialkyl-substituted amino, 
nitro, sulfonamide, halogen, or irtfluoromethyl), or aralkyl (where the aryl part of said aralkyl is optionally 
substituted with one to three substituents which are the same or different and are lower alkyl, lower 
alkoxy, dialkyl-substitutod amino, halogen, or trilluoromethyl), and X represents oxygen atom or sulfur 
atom, or pharmacologically acceptable salts thereof. 
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European published application number 0669324, which 
discloses compounds of the formula 

(wherein R', R2, R3. R4  and R5  may be the same or different from each other and each represents 
a hydrogen atom, a halogen atom, a lower alkyl group or a lower act:my group; and 

R5  and R7  may be the same or different from each other and each represents a hydrogen atom, a 
lower alkyl group, a hydroxyalkyl group, a lower alkoxyalkyl group. a cyanoalkyl group, a heteroarylalkyl 
group, a cycloalkyt group, a cycloalkylalkyi group or a carboxyl alkyl group which may be protected, or 
alternatively Ft4  and R7  may form a ring together with the nitrogen atom to which they are bonded, this 
ring optionally having a substituent). 

or a pharmacologically acceptable salt thereof: 

W091/19717 discloses compounds of the formula 

Cr) 

• 

wherein 
J is oxygen or sulfur, 
R1  is hydrogen, alkyl or alkyl substituted with aryl or hydroxy; 
R2  is hydrogen, aryl, heteroaryl, cycloalkyl, alkyl or alkyl 

substituted with aryl. heteroaryi, hydroxy, alkoxy, amino, monoalkyl 
amino or clialkylEimino, or -(CH2)mTCOR20  wherein m is an integer from 

to 6, T is oxygen or -NH- and R20  is hydrogen, aryl, heteroaryl, alkyl or 
alkyl substituted with aryl or heteroaryl; 

EiNSOCCI ID: <WO 99595B4A 
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R3  is hydrogen, halo, trifluoromethyl, alkoxy, alkylthio, alkyl, 

cycloalkyf, aryl, aminosulfonyl, amino, monoalkylamino, dialkylamino, 

hydroxyalkyfamino. aminoalkylamino, carboxy, alkoxycarbonyl or 

aminocaroonyl or alkyl substituted with aryl, hydroxy, alkoxy, amino. 

monoalkylamino or dialkytamino; 

Ra, Rb, Ac and Rd independently represent hydrogen, alkyl, 

cycloalkyl or aryl; or (Ra and Rb) or (RC and Rd) or (Rb and R9 can 

complete a saturated ring of 5- to 7- carbon atoms, or (Ra and Rb) taken 

together and (Rb and Rc) taken together, each complete a saturated ring 

of 5- to 7-carbon atoms, wherein each ring optionally can contain a 

sulfur or oxygen atom and whose carbon atoms may be optionally 

substituted with one or more or the followinvalkenyl, alkynyl, hydroxy, 

carboxy, alkoxycarbonyt, alkyl or alkyl substituted with hydroxy, carboxy 

or alkoxycarbonyl; or such saturated ring can have two adjacent carbon 

atoms which are shared with an adjoining aryl ring; and 

n Is zero or one. 

Preferred compounds include: 

cis-5,6a,7,8,9,9a-Hexahydro-5-methyl-3-(phenylmethyl)- 

cydopenta[4,5jimidazo[2,1-b]purin-4-one; 

7,8-Dihydro-5-methyl-3-(phenylmethyl)-3H-imidazo[2,1-b]purin-4(5H)- 

one; 

ois-6a,7,8,9,10,10a-Hexahydro-5-methy1-3-(phenylmethyl)-3H- 

benzimidazo[2,1-b] purin-4(5H)-one; 

5.7,8,9-Tetrahydro-5-methyl-3-(phenylmethyl)pyrimido[2,1-blpurin- 

4(311)-one; 

7,8-Dihydro-8-phenyl-5-methyl-3-(phenylmethyl)-31-f-imidazo[2,1- 

blpurin-4(51)-one; 

5',T-Dihydro-5'-methyl-3`-(phenylmethyl)spiro[cyclohexane-1,8'-(8H)- 

imidazo[2,1-b)purin1-4'(311)-one; 

cis-5,6a,11,11a-Tetrahydro-5-methyI-3- 

(phenylmethyl)indenol1',2':4,5jimidazo[2,1-bipurin-4(3H)-one; 

dimethy1-31-(phenylmethypspIroicyclohexane-

1,71811)-imidazo[2,1 -14purin}-41(31D-one; 
7,8-Dihydro-2,5,77,8(R,S)-pentamethy1-3HHmIdazop, 1-14pu rin-4(5t1)- 

one; 
cis-5,6a,7,11b-Tetrahydra-5-methyI-3- 
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(phenyl meth yl) n de no[2*, 1 ',:4 ,5]imidazo [2,1 -b]purin-4(3H)-one; 
cis-5,6a,7,5,9,9a-Hexahydro-2,5-dimethy1-3-(phenylmethyl)- 

cyclopent[4,5]irnidazo[2,1-Npurin-4-(3H)-one; 
5'-Methyl-3'-(phenylmethyl)-spiro[cyclopentane-1 ,7(8'14)-(3'H )- 

imidazo[2,1-Npurin]-4'(5' H)- one; 	 
7.8-Dihydro-2,5.7 ,7-tetrarn ethyl-3-(p henylmethyl)-3H-imidazo/2,1- 

b)purin-4(5'H)-0ne; 
7,8-Dihydro-7(R)-phanyl-2,5-dimethyl-3-(phenylmethyl)-3H-imidazo[2,1- 

b]purin-4(51 1)-one; 
7,13-Dihydro-2,5-dirnethy1-317(R)-bis(phenylmethyl)-31:1-imidazo[2,1- 

13]purin-4(511)-one: 
(±)-7,8-Dihydro-2.5-dimethy1-7-ethy1-3-(phenylmethyl)-3 ji-imidazo[2,1- 

bjpurin-4(5E)-one; 
6a(S)-7,5,9,1 0,1 0 a(R)-Hex hydro-2 ,5-c:ii rnethy1-3-(phenylm ethyl)-3H-

benzi mi dazo[2,1 -Npurin-4(511)-on 9 ; 

6a(R)-7,8,9 ,1 0, 1 0 a(S)-hexahyd ro-2,5-dimethy1-3-(p he nyl methyl)-3E- 
benzimidazoT2 ,1 -blpurin-4 (511)-o ne; 

7,8-Dihydro-2,5-dimethy1-7(R)-isopropyi-3-(phenytmethyl)-3±±- 
imidazo[2,1-Npurin-4(511)-one: 

7,8-Dihydro-2,5,7(R)-trimethy1-3-(phenylmethy1)-313.-imidazor2.1-Npurin- 
4(51:0-one; 

cis-7,7a,8,9,10,1 a-Hexahyd ro-2,5-cii methy1-3-(phenylmethyl)-31:t-
cyclopenta[5,6}pyrimido[2,1 -blpurin-4(5H)-one ; 

7,13-Dihydro-2,5-dimethy1-7(S)- (1 -methylpropy1)-3-(ph enylmethyl)-31:1-
imidazo[2,1 -b]purin-4(5H)-o ; 

7,8-Dihydro-2,5-dimethy1-7(R)-(2-methylpropy1)-3-{phenylmethyl)-31±-
imidazo[2,1-b]purin-4(5W-one; 

7,8-Dihydro-2,5-cOmethyl-7(R,S)-(methoxycarbony1)-3-(phenylmethyl)-
311-imidazo[2,1-b]purin-4(51D-one; 

7,8-Dihydro-2,5-dimethy1-7(11,S)-(1-propy1)-3-(phenylmethyl)-3H- 
Imidazo[2,1-13)purin-4(5E)-one; 

7,8-Dihydro-2,5-dirnethyl-7(S)-(1-methylethyl)-3-(phenytmethyl)-31i- 
imidazo[2,1-blpurin-4(51:0-one; 

7.8-Dihydro-2.5.7.7,8(R,S)-pentamethyl-3E-imidazo[2, 1 -Npurin-4(51d)- 
one: 

5,7,8,9-Tetrahydro-2,5,7,8(R,S)-pentamethy1-3-(phenylmethyl)- 
pyrimido[2,1-b]pur1n-4(31±)-one; 

5,6a(F).7.8,9,9a(S)-Hexahydro-2,5-dimethyl-3- 
(phenylmethyl)oyclopent[4.5]1mIdazo12,1-1:thourin-4(3H)-one; 

5,6a(S),7,8,9,9a(R)-Hexahydro-2,5-dirnethyl-3- 
(phenylmethyl)cyclopent[41,511midazol2,1-blpurin-4(31-4-one; 
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cis-6a,7,8,9 ,1 0,1 Oa-H exahydro,2,5-dimethy1-3-(ph enylmet hyl)-3H - 
benzimidazo[2,1 -b]purin-4(51-)-one; 

5',7'-Dihydro-2',5`-dimethyl-3'-(phenylmethyOspiro[cyclohexane-1,8'- 

(811)-imidazo[2,1-Npurin)-413'H)-one; 
cis-5,6a,7,8,9,9a-Flexahydro-215-dimethy1737(phenylmethyl)- 

cycloheptj6,71imidazo[2.1-b]purin-4(31-)-one; 

cis-5,6a.7,8.9.9a-Hexahydro-5-rnethy1-2-ethy1-3-(phertylmethy9- 
cyclopent[4,5Jimidazo[2,1-Npurin-4(314)-one; 

cis-6a,7.8 .9,1 0,1 Oa-H exahydro-5-methy1-2-ethyl-3-(phenylmethy0-3H-

benzimidazor2,1 -bipurin-4-(5i- )-one; 

cis-5 ,6a.7,8 ,9 	Hexahydro--5-methy1-2-ethyl-3-(phenytmethyl)- 

cyclope nt[4 ,5jirn idazo[2,1 -b]purin-4(3H)-o ne 

ds-5,6a,7,8,9,9a-Hexahydro-5-rnethyl-2-pheny!-3-(phertylmethyp-
cydopent[4.51imidazo[2,1-bipurin-4(3/4)-one; 

cis-6a.7,8,9,1 0 .1 0a-Hexahydro-5-methyr-2-phenyl-3- (phe nyimethy1)-3H-

benzimidazo[2.1 -Npurin-4 (5/1)-one; 

cis-5,6a,7,8,9,9a-Hexahydro-5-methylcyclopentai4,5jimidazo12,1-

blpurin-4(3H)-one; 
cis-5,6a,7,8.9,9a-Hexahydro-2,5-dimethylcyclopenta[4,5]imidazo[2,1-bj-

purin-4(3H)-one; 
cis-5,6a(R),7,8,9,9a(S)-Hexahydro-2.5-di-rnethyl-

cyClopenti4,511rnidazop,1-bipurin-4(31-0-one; 

2'-Methy1-3'-spirotcyclopentane-1,71811)-(314-imidazor2,1-Npurinj-
41(5I-)-ohe: 

7.8-Dihydro-2,5-di methyl-7(R)-(1 -m ethyle thyl)-3d-imidazo[2,1-bipurin- 
4 (51:0-one ; 

7,8-Dihydn)-2,5,7,7-tetramethy1-31j-imidazo[2,1-b)purin-4(51:0-one; 
7,8-Dihydro-2.5-di rnethy1-7(S)-(1-methylethyI)-311-imIciazo[2, 1-Npurin- 

4(5a-one; 

6a(R),7,8,9,10,10a(S)-Hexahydro-2,5-dimethyl-31:1-beniimidazo[2,1-
14purin-4(51:1)-one; 

54,71- Dihyd ro-2',5'-di m ethylspirojcyclo hexane-1 ,7(811)-Jrnidazol2,1-
blpu rin}-41311)-one ; 

cis-5,6a,7,8,9,9a-Hexahydro-5-methy1-3- 

(phenyirnethyt)cyclopenta[4,5]irnidazo[2,1-13]purin-4(3/-0-thione; 
5,6a(R),7,8,9,9a(S)-Hexahydro-2,5-cfimethyl-3-

(phenyfmethyi)cyclopent[4,51imidazo[2,1-bjpurin-4(3H)-thione; 
cis-5,6a.7.8.9.9a-Hexahydro-5-methy1-3-(4-chlorophenyl-

methyl)cyclopenta[4,51irnidazo[2.1-1Aptien-4(3/4)-one; 
cis-5.6a.7,8,9,9a-Hexehydro-5-methyl-3-(cyclohexylmethyl)- 
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cyclopent[4.5]imidazo[2,1 -b]puri n-4(3H)-one; 
cis-5,6a,7,8.9 ,9a-Hexahydro-5-methy1-3-(2-naphthylmethyl)- 

cyclopent[4,5]imidazo[2,1 -b]purin-4(3H)-one; 

bromophenylmethyl)cyclopent[4.5iirnidazo[2.1-b]purin-4(3H)-one; 

5.6a(R)-7,8,9 .9a(S)-Hexahyd co-2.5-dimethy1-3-(4- 
meth oxyp he nylm ethyl)-cyclope nt[4,5]imidazo[2.1 -b]puri n-4(31- 

one; 
cis-5.6a.7,6.9,9a-l-lexahydrt-2,3,5-trimethylcyctopent[4,5]imidazo[2,1-

bipurin-4(3H)-one; 
cis-5,62,7.8.9 .9a-Hexahydro-2-(hydroxymethyl)-5-methyl-3-

(phenylmethyl)cyclopent[4,5]Imidazo[2.1 -b]purin-4(31-1)one; 

cis-5.6a,7,8,9 ,9a-Flexahydro-2-methy Ithio-5-methy1-3-(phe nylmethyl)-

cyclopent[4,5]imidazo[2,1-b]purin-4(3H)7one; 

cis-3,4,5,6a,7,13,9,9a-Octahydro-5-methy1-4-oxo-3-(phenylmethyl)-

cyclopent[4.5]imidazo[2,1-b]purin-2-carboxylic acid; 

cis-3,4,5,6a,7.8.9,9a-Octahydro-5-methyl-4-oxo-3-(phenylmethyl)-

cyclopent[4,5]imidazor2,1-bipurin-2-carboxylic acid, methyl ester; 
cis-5.6a.7,8,9,9a-Hexahydro-2-bromo-5-methyl-3-(phenylmethyl)-

cycJopent[4.5jimidazo[2,1-b]purin-4(31-1)one; 
cis-5,6a,7.8.9,9a-Hexahydm-2-(methyleminosulfony1)-5-methyl-3-

(phenylmethyl)cyclopentf4,51imidazo[2,1-b]purin-4(3H)one; 

cis-1 -Cyclope nty1-5,6a,7,6,9,9a-hexahydro-5-methyl-

cyclopent[4,5]imidazo[2,1 -b]purin-4-(1 H)one; 
cis-5.6a,7.6.9,9a-Hexahydro-3,5-bis-(phenylmethyl) 

cyciopent(4,5)Imidazo(2.1-b)purin-4(3H)one; 

cis-6a,7,8 .9.1 0,10a-Hexahydro-3,5-bis-(phenylmethyl)-3H-
be nzimidazo[2.1 -b]puri n-4(5H)one; 

cis-3-Cyclopenty1-5,6a,7,8,9,9a-hexahydro-5-methyl-

cyclopent[4,5]imidazo(2,1-b)purin-4(311)one; 

5*-Methyl-3'-(phenylmethyl)spiro[cyclopentane-1,716V-1)-(3'H)-
Imidazo[2,1-b]purin]-4'(51H)one; 

21,5'-Dimethyl-3'-(phenylmethyl)-spiro[cyclopentane-1 .7(81-1)-(3'H)-
imidazo[2.1-b]purini-4'(51H)one; 

cis-5,6a,(R)7,13.9,9a(S)-Hexahydro-5-methyl-3-

(phenylmethyl)cyclopent[4,5]1mIdazo(2,1-b)purin-4(3H)one; 
ci s-3-Cyclopenty1-5,6a.7,8,9,9a-Hexahyd 

dimethylcyclopent[4,5]1mIdazo[2,1 -b]purin-4(3H)one ;36 
51-Methyl-2`-trifluo ro methyl-V-(phenylmethyl)spl rotcyclo-pe ntane-

1 .7(8'HI-(3'Hlimidazo[2,1-b]purin)-415'H)-One; 

7,8-Di hyd ro-517,7-trm ethyl-2-trifluoromet hyl-3-(phenylmethyl)-3H-

ImIdazo[2.1 -b]purin-4 (5W-eine ; 
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(+/-)-cis-5,6a,7,8,9,9a-Hexahydro-5-m thy1-2-trifluoromethyl-3- 

(phenylmethyl)oyolopent[4,5]imidazo[2 ,1-b]purin-4(3H)-one; 

(+/-)-6a,7,8,9,9a,10,11,11a-Ootahydro-2,5-dimethy1-3-( phenylmethyl)- 

3H-pentaleno[ 6a',1`:4,5] imidazo[2,1-bj purin-4(5H)-one; 

(+)-6a,7,8,9,9a,10,11,11a-Ootahydro-2,5-dimethy1-3-phenylmethyl-3H- 

pentalenol 6a',1':4,5] imidazo[2,1-14 purin-4(5H)-one;.  

(+6a,7,8,9,9a,10.11,11a-Octahydro-2,5-dimethyl-3-phenylmethyt-3H- 

pentaleno[6acl ':4,5] Imidazo[2.1 -b] purin-4(5H)-one; 

(+1-) 6a,7,8,9,9a,10,11,11a-Octahydro-2.5-dimethy1-3H-pentaleno[ 

imidazo[2,1-b] purin-4(5H)-one;. 
(+)-6a,7,8,9,9a,10,11,11a-Ootahydro-2,5-dimetnyi-3H-pentaleno[ 

6a1,1 1:4.5] imidazo[2,1-13] purin-4(5H)-one; 

(-)-6a,7,8,9,92,10,11,11a-Ootahydro-2,5-dimeihy1-31-1-

pentaleno[6a',1':4,5] imidazo[2,1-b] purin-4(511)-one; 

6a,7,8,9,10,10a,11,12,13.13a-Decahydro-2,5-di methyl-(3-

p he nylmethyOn apt h[1,8a-d]i midazo[2,1-b]pu rin-4(51-)one; 
7(R)-Cyclohexy1-7,8-dihydro-2,5-dimethy1-3-(pheny1methy1)-3H-

imidazo[2,1-b]ourin-4(311)-one; 

7(R)-Cyclohexy1-7,8-dihydro-2,5-di methy1-3H-im idazo[2,1-b]pu rin-4(5H)-
one ; 

7(S)-Cyclo hexy1-7,8-dihydro-2,5-dimethy1-3-(phenylmethyl)-3 

im[dazo[2,1-b]pu rin-4(3H)-one ; 
7(3)-Cyclohexy1-7,8-dihydro-2,5-dimethy1-3H-imidazo[2,1-blourin- 

4(5H)-one; 

5,6a(R).7,8,9,9a(S)-Hexahydro-2,5-dimethyl-34 

(trimethylacetoxy)rnethylj-cyclopent[4,51imidazo [2,1-b]purin-4(3 H)-
one; 

5,6a(R),7,8,9,9a(S)-Hexahydro-2,5-dimetnyi-3-(4-pyridylmethyl)- 

cyclopent[4,5]imidazo[2,1-b]ourin-4(3H)-one; 
5,6a(R).7,8,9,9a(S)-Hexahydro-2,5-dimethy1-342-(1- 

morpholinyl)ethygoyclopent[4,5]imidazo[2,1-14purin-4(3H)-one; 

5,6a(R),7,8,9,9a(S)-Hexahyd ro-2,5-dimethy1-3- 

[acetoxymethyijoyclopentf4 .5ji midazo[2.1-b]puri n-4 (3H)-one; 

5,6a,7,8,9,9a-Hexahydro-2,5,6a-trimethy1-3- 

(phenytmethyl)cyclopent[4,5]imidazo[2,1-b]purin-4(3H)-one; 

5,6a(R),7(S),8,9,98-Hexahydro-2,5,6a-trimethy1-3- 

(phenylmethyncyclopent[4 ,5]imidazo[2,1-b]puri n-4 (3H)-one; 

5,6a(S),7(R),8 ,9,9a-Hexahydro-2,5,6a-lrimethy1-3- 

(phenylmethyl)cyclopent[4,5jimidazo[2,1-b]pu rin-4(311)-on el; 

cis-6a,7,8,9,10,10a-Hexahydro-2,5,7-trimethyl-3-(phenylmethy1)-31-1- 

benzimidazo[2,1-bipurin-4(5H)-one]; 
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cis-5,6a,7,8,9,9a-Hexahydro-2,5,6a-trimethylcyclopent14.0jimidazoi2,1-
blpurin-4(3H)-one]; or 

cis-6a,7,8,9,10,10a-Hexahydro-2,5,7-trimethyl-31-1-benzimidazo12,1-
blpurin-4(5H)-onej. 

WO 94/19351 discloses compounds of the formula 

CH2  A2 

nb 
or a pharmaceutically acceptable salt thereof, wherein: 

R1, R2 and R3 are independently selected from the group 

consisting of hydrogen, lower alkyl, lower alkoxy, halogen°, hydroxy, (di-

lower atkyl)amino, 4-morpholinyI, 1-pyrrolidinyl, 1-pyrrolyl, -CF3. -OCF3, 

phenyl and methoxyphenyl; or Ri and R2 together are methylenedioxy; 

or Ri and R2 together with the carbon atoms to which they are attached 

form a benzene ring; and 
Ra is hydrogen and Rb and Fic, together with the carbon 

atoms to which they areattached..form a saturated ring of 5 carbons; or Ra 

is lower alkyl, Rb is hydrogen or lower alkyl, and Re is hydrogen; or Ra, Rb 

and the carbon atom to which they are attached form a saturated ring of 5-

7 carbons, and Re is hydrogen; or Ra is hydrogen, and Rb, Rc and the 

carbon atoms to which they are attached form a tetrahydrofuran ring; or Ra 

and Rb, together with the carbon atom to which they are attached, and Rb 

and Re, together with the carbon atoms to which they are attached, each 

form a saturated ring of 5-7 carbons. 
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Preferred compounds include: 

2'benzyl-spiroicyclopentane-1',7' (8'H)-[3'Ff]-imidazo[2,1- 
b]purin-4'-(5'H)-one; 

21-benzyr-5,7,7-trimethyl-3H-imicfazo[2,1-Ncunn-4-(5H)-one; 
(+)-2-benzy1-7, 8-ciihydro-5-rnethy1-7-(1-methylethyl)-1H- 

imidazo(2,1-1))-purin-4(5H)-one; 

(+,-)-6a, 7, 8, 9, 9a, 10, 11, 11a-octahydro-5-methy1-2-(3,4-
methyiene-dioxyphenylmethyl)-3H-pentalen[6a,1:4,5jimidazo[2,1-b]purin-
4(51-1)-one; and 

(+)-cis-6a, 7, 9, 9a-tetrahydro-5-methy1-244-(trifluoromethyl)-
phenytmethyll-3H-furo[31, 4':4,5]imidazo[2,1-1:)purin-4(5H)-one. 

WO 94/22855 discloses compounds of the formula 

1. 	A nitrogen-containing fused-heterocyclic compound 

having the formula (I) or a pharmacologically 

acceptable salt thereof: 

(I) 

In which ring-A represents a benzene, pyridine or 

cyclohexane ring and B represents a pyridine, 

imidazole or pyrimidine ring, with the proviso that 

rings A and B are bonded to each other with two atoms 

being shared by them, and the shared atoms may be any 

of carbon and nitrogen atoms; 

R1  represents a group represented by the formula: 

-NR4R5  (wherein R4  and R5  may be the same or different 
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from each other and each represent a hydrogen atom, a 

lower alkyl or acyl group or a carboxyl group which 

may be protected, or alternatively R4  and 125  may form a 

ring together with the nitrogen atom to which they are 

bonded, provided that the ring may be substituted), or 

a heteroaryl group which has one or two nitrogen atoms 

and may be substituted: 

R2  represents a hydrogen atom. a group represented 

by the formula: 

-Nn.„ 
-Rs 

(wherein R8  represents a carboxyl or tetrazolyl group 

which may be protected), 

or a halogen atom; 

and 

R3 represents a hydrogen atom or a group 

represented by the formula: 

-NHCH2  

(wherein R6  and R7  each represent a hydrogen or halogen 

atom or a lower alkoxy group, or alternatively R6  and 

R 7  may together form a methylenedioxy or ethylenedioXY 

group). 
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WO 95/19978 discloses compounds of the formula 

R' 

1 
R2  

and salts and solvates thereof, in which: 

Ro represents hydrogen, halogen or C1.6 alkyl; 

R1  represents hydrogen, C1.6alkyl, C2.6  alkenyl, C2.6  alkynyl, haloCi. 
6alkyl, C3_6cycloalkyl, C3.8cycloalkylC1_3alkyt, arylCi2alkyl or 

heteroaryIC 3alkyl; 

R2  represents an optionally substituted monocyclic aromatic ring 

selected from benzene, thiophene, furan end pyridine or an optionally 

substituted bicyclic ring Y
attached to the rest of the molecule 

via one of the benzene ring carbon atoms and wherein the fused ring A is 

a 5- or 6-membered ring which may be saturated or partially or fully 

unsaturated and comprises carbon atoms and optionally one or two 

heteroatoms selected from oxygen, sulphur and nitrogen; and 

R3  represents hydrogen or C1.3alkyl, or Wand R3  together represent a 3-
or 4- membered alkyl or alkenyl chain. 

Preferred compounds include: 

Cis-2,3,5,7,12,12a-hexahydro-2-(4-pyridylmethyl)-6-(3,4-

methyleriedioxypheny1)-pyrazino[21, 1' : 6,1]pyrido[3,4-b]indole-1,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-6-(2,3-dihydrobenzotbruran-5-y1)-2-

methyl-pyrezino[21,1':6,11pyrido[3,4-blindole -1,4-dione; 

Cis-Z3,6,7.12,12a-hexahydro-6-(5-bromo-2-thieny1)-2-methyl-

pyrazino[Z,11:6,1]pyrido[3,4-b]indole -1,4-dione; 
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Cis-2,3,6,7,12,12a-hexahydro-2-butyl-6-(4-methylphenyl)-

pyrazino[21 ,1':6,1]pyrido[3,4-blindole -1,4-diona; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-isopropy1-6-(3,4-

methylenedioxypheny1)-pyrazino[2',11:6,11pyrido13,4-b]indole -1,4-dione; 

(6 R;12aR)-2-,3,6 ,7,12;12a-Hexahydro2-cyclopenty1-6-(3,4-

methylenedioxypheny1)-pyrazino[2',11:6,1]pyrido[3,4-t]indois -1,4-dione; 

(SR,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopropyimethyl-6-(4-

methoxypheny1)-pyrazino[2',11:6,11pyrido[3,4-blindole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(3-chloro-4-methoxyphenyl)-2-

methyl-pyrazino[21,11:6,1]pyrido13,4-blindole -1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-rnethyl-6-(3,4-

methylenedicxypheny1)-pyrazino[2,11:6,11pyridc[3,4-b)indole-1,4-dione; 

(6R, 12aR)-2,3,6,7,12,12a-Hexahydro-6-(3,4-methylenedioxypheny1)-

pyrazino[2', 1' : 6,1] pyrido [3,4-b] inctole-1,4-dione; 

(SaR, 12R, 14aS)-1,2,3,5,6,11,12,14a-Octanydro-12-(3,4-

methylenedioxyphenyl)-pyrrolo[1",2" : 41,51pyrazino[21 ,1 1  6,1]pyrido13,4-

blindole-5-1,4-dione; 

and physiologically acceptable salts and solvates thereof. 

U.S. Patent No. 5,294,612 discloses compounds of the 

formula 

0 

wherein: 
RI is hydrogen. alkyl, CI  to C7 cycloalkyl, C4 to C7 

cycloalkyl substituted by CI to Cie alkyl or hy-
droxyl, 2- or 3-tetrahydrofuranyl.3-tctrahydrothie-
nyl 1,1, -diozide, C4 to C7 cycloalkyl-C1 to Cin 
alkyl, carboxy-Ci to Cinalkyl, carbo-Ci to C4 low-
er-alkoxy-Ci to Cut alkyl, dialkylamino Ct to Cio 

phenyl-C1to 	 phenyl-Ctto C4 
lower-alkyl in which the phenyl ring is substituted 
in the 2.3, or 4-position by one or two =6st:tummy 
the same or different, selected from the group con-
sisting of amino, halogen, Ci to Cioalkyl, carboxyl. 
=rho-CI to Ct lower-alkoxy, carbamoyl. NFIS02-
(quinolinyl), nitro and cyan: 

R3  it, C1 to C4 lower-alkyl, phenyl-CI  to  C4 lower-
alkyl, lower-alkoxyphenyl-C1 to C4 lower-alkyl. 

to C4 lower-alkory-phenyl-C1 to C4 louver-
alkyl, M7141-C1 to Ca lower-alkyl, C4 to C7 eY-
cloalkyl-Ci to C4 lower-alkyl, phertylarnino, di CI to 
Cio alkytamino, halogen, trillaoromethyl. Co to C.4 
lower-alkylthio, cyaoo or nitro; and 

R6  is a nine or ten membered bicyclic .ring having 
carbon and from one to two nitrogen atoms. and 
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the heterocycle is made up of fused 5 or 6 mem-
bered rings or such ring substituted at any available 
carbon atom by one or two substituents. the same 
or different, selected from the group consisting of 
C/ to C4  lower-alkyl, halogen, CI to C4 lower-
alkosy, C4 SO C7 cycloalkylosy, 4-morpholinyI, CT 
to C.1 lower-alkory-Cl to-  C4 lower-alkory. lay- 
droxy. imidazoIy1, oxo and 4-morpholinyl-C1 to C4 
lower-alkoxy, or at any available nitrogen acorn by 
CI to C4  lower-alkyl, C2 to C4 lower-alkanoyl, or 
trifluoroacetyI; or a pharmaceutically acceptable 
acid-addition salt thereof. 

U.S. Patent No. 5,405,847 discloses compounds of the 
formula 

int4 

C = CH I 	2 

x ̀ cam  CH 

al CO 
N

Rt  

r 

where the beam ring can also contain a nitrogen atom 
instead of a CH group either in position 6, 7, 8 or 9 and 
the radicals Rt. R2, 12.3 and Rs have the following mean-
ings: 

R1: C2-C6-alkettyl. 	 hydroxy, 
aLkoxy„ C3-C6-alkenyloxy, C3-C6-alkYnYloxY. 
C2-C6-alkaaoyloxy, benzoyioxy, motpholinocar-
bouytory, Cr-C6-alkylorycarboisylozy. 
alkylaminoearbonyloxy, Ct-C6-diallcylaminotzu•-
bonyloxy or the group 

-Alk-A 
• 

where Alk: is Ci-C6-alkyl',.C2--C6-hydroxyallryi or 
C3-C6-cycloalkyl and the symbol A represent= 

1) Hydrogen, halogen, hydroxy, CI-C6-alkozy, 
Cr-C6-elkanoyloxy, phenyl; 

2) —Milts, —NRsR6, NR5R6R7, pyridylamino, im-
idazolyl, pyrrolidinyl, 

piperidylamino, N-(phenyl-C1-C4-alley1)-
piperidylatnino where Rs and R4 may be the same 
or different and represent hydrogen,•Ct-C6-alkyl, 
Cs-C7-cycloalkyl. Cs-C7-bYdroxYoyelonikYl. mor-
pholino-Ci-C6-alkyl, phenyl, phenyl-Cr-C6-alkyl 
or phenyl-C2-C.6-oxyalkyl, it also being possible for 
the phenyl radicals in Rs and R6to be substituted 
by halogen and R7 is hydrogen or Ci--C6-alkyl; 

3) The group: 

where D is phenyl, Cl-C6-alkyl, C3-O7-cycloa1kyl, 
hydro.ry, CI-C4-alkaxy, C3-C.7-c3icioalkylory. 
morpholino, 	pyrrolidino, 	piperidino, 
homopiperidino, piperazitto. —MR, or —NR5R6 
and Rs and R4 have the meanings given herein-
abovg 

BNESDOCro,  <WO_ 9959584A1_l_. 0725
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4) The group: 

_ 	 - - - 
-where n can bith-ebitegeit1-3and E represents 
CH2, oxygen, sulfur, NH, CHOH, CH—C1-C6-
alkyloxy. CH—C2-C6-allcanoyloxy, cnc.614,, 
CH COD, CH —C.H2C6Hs, N—Ci 
N—Ci-Cs-hydroxyalkyl, 	 N--C61-1s, 
N—C1-12Caris, N—CH(Cslish 
N—(CH2)3--OH or NCOD and the phenyl radi-
cals (C6Hs) may also be substituted by halogen, 
CI-Cealkoxy, id/Worm:methyl. Ci-C6-alkyl, meth-
ylenedioxy or cyan and D has the meanings given 
hereinabove;  

R2 and R3, which may be the same or different: hy- 
drogen. halogen, hydroxy, 	 Sri/Limo- 
methyl, —CN, CI-C6-alkoxy, C3-C6-alltenyloxy, 
C3-C6-alkylaylox-y, 	—IsTR5R.6. NRsR614.7 
(meanings R5, R4, R2 as given hereinabove) or the 
group -0-A1k-A, where Alk and A have the mean-
ings given hereinabove and G is oxygen. sulfur, 
NH or NRs and R2 can also be 

R 	 Cf42- C B 	v.- 

R4: hydrogen or halogen. where RI can also be hy-
drogen, when R2 is the group 

.R,--N 
/ 	bit  

and R5 represents phenyl. Cr-C4-alkoxyphenyl or 
diphenylmethyl and R3 and R are hydrogen, and 
their physiologically acceptable acid addition salts 
and quaternary ammonium salts, with the excep-
tion of the compounds of Formula I where R1 
methyl, dimethylaminopropyl, dimethylamano- 
ethyl, morpholinoethyi or pyrrolidinoethyl, R2, R3 
and R.4 are hydrogen and the beazo ring does not 
concur' a nitrogen atom instead of a CH group. 

U.S. Patent No. 5,436,233 discloses compounds of the 

formula (1) 

wherein R' is hydrogen or Cl-4 alkyl; 
Y is single bond or Cl-6 alkylenc; 
A is 

(1) 
(ii) —0—R.° or --.S(0),--R° 

in which Ro is R04  or Rae; 
R°A is —CyA—(R2)I; 
ROB is hydrogen or CI-4 alkyl; 
p it 0-2; 
CyA is 

(1) 3-7 membered, saturated or unsaturated, mono- 
cyclic earbocyclic ring, 

rv-e" t ,w6 9959584A1J_, 
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(2) 7-membered. unsaturated or partially saturated. 
monocycle hetero ring containing as hetero 
atoms, one nitrogen atom, one nitrogen and one 
oxygen atoms, two nitrogen and one oxygen 
atoms, or one nitrogen and two oxygen atoms, 

(3) 6-membered. unsaturated or partially saturated. 
monocycle hetero ring containing as hetero 
atoms, one nitrogen and one oxygen atoms, two 
nitrogen and one oxygen atoms, or one nitrogen 
and two oxygen atoms, 

(4) 6-membered, unsaturated or partially saturated, 
monocycle hetero ring containing as a hetero 
atom, one nitrogen atom, 

(5) 4- or 5-membered. unsaturated or partially satu-
rated. monocycle hetero ring containing as lant-
ern atoms, one nitrogen atom, one nitrogen and 
one oxygen atoms. two nitrogen and one oxygen 
atoms, or one nitrogen and two oxygen atoms, 

(6) 4-7 membered, unsaturated or partially satu-
rated, monocycle hetero ring containing as het-
ero atoms, one or two sulfur atoms or 

(7) 4-7 membered, unsaturated or partially or fully 
saturated, monocycle hetero ring containing as 
hetero atoms, one or two oxygen atom; 

R2  is R24  or R2B; 
R24  is (1) —NR6AR74. in which R64  and R74  inde-

pendently are hydrogen or CI-4 ally! (with the 
proviso that R.64  and R74  are not hydrogen at same 
time), (2) —SO2NR6R7, in which R6  and R7  inde- 

pendently are hydrogen or C1-4 alkyl, (3) trifluo-
romethyl or (4) trillaoromethoxy; 

R2is (1) hydrogen, (2) C1-4 alkyl, (3) CI-4 alkoxy, 
(4) —COOR.3, in which R5  is hydrogen or C1-4 
alkyl, (5) halogen. (6) nitro or -(7) —NROBR7B, in 
which R6Band R7e are hydrogen; 

Z is 24  or 23; 
Z4  is methylene, ethylene, vinylene or ethynyle.n 
2,5f is single bond; 
CyB is 

(I) 7-membered, unsaturated or partially saturated, 
monocyclic hetero ring containing as hetero 
atoms. one, two or three nitrogen atoms, 

(2) 6-membered, unsaturated or partially saturated, 
monocycle hetero ring containing as hetero 
atoms, two or three nitrogen Onrrie., 

(3) 6-membered, unsaturated or partially saturated, 
monocycle hetero ring containing as a hetero 
atom, one nitrogen atom, 

(4) 4- or 5-membered. unsaturated or partially satu-
rated, snonocyclio hetero ring containing as het-
ero atoms, one, two or three nitrogen atoms, or 

(5) 4-7 membered, unsaturated or partially satu-
rated, monocycle hetero ring containing as het-
cro atoms, one or two oxygen atoms, or one or 
two sulfur morns; 

R3  is hydrogen. C1-4- alkyl. C1-4 alkoxy, halogen or 
trifmorcruiethyl; 

E4 is  R4.4 or  R4a, 

R4'4  is (I) —/C-ISO2R11, in which R LI is C1-4 alkyl, 
(2) SO2NR9R20 in which 

R9is hydrogen, CI-4 alkyl or phenyl(Cl-4 alkyl) and 
Rio is hydrogen or C1-4 alltyl, (3) —000RII„ in 
which Ril is as hereinbefore defined, (4) hydroxy, 
(5) —S.02NEINR22R13  in which R12 is hydro-
gen or C1-4 alkyl. and RD is CI-4 alkyl, (6) 
—CONRI4R25  in which P is hydrogen or C1-4 
alkyl and R25  is C1-4 alkyl or phenyl(C1-4 alkyl), 
(7) ethynyl, (8) tri(CI-4 alkyl)stlylethytryl or (9) 
acetyl; 
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R4B is (1) hydrogen, (2) Cl-4 alkyl, (3) C1-4 alkozy, 
(4) —COORg, in which RI is hydrogen or Cl-4 
alkyl, (5) ..11t91:00, in which R9  and R1° are as 
hercinbefore defined, (6) —NTICORI I. in which 
RH is as hereinbefore defined, (7) halogen, (8) tri-
fluoromethyl. (9) nitro, (10) cyano, (II) C1-4 alkyl - 
thio (12) C1 4 alkylsullinyl (13) C1-4 	 _ 
nyl, (14) hydmaymethyl, and 1, m and n indepen-
dently are 1 or 2; with the proviso that 
(1) the group of the formula: --CyA—(R2)1 does 

not represent a cyclopentyl and trifluoromethyl-
phenyl group when Y is a single bond, that 

(2) a CAI ring does not bond to Z through a nitro-
gen atomin the CyB ring when Z is vinyiene or 
ethynyiene, that 

(3) a CyB ring is not pyridine or thiophene when 
CyA is a ring of CyA—(7) that 

(4) Y is not a single bond, when A is (ii) 
or —S(0)p—R0  and that 

(5) A is not --CyA—(R2B)1 and —0R0B, when Z 
is ZB and R4  is R45; or phararaceatically accept-
able acid addition salts thereof, pharmaceutically 
acceptable salts thereof; or hydrates thereof. 

Preferred compounds include: 

4-phenylmethylarnino-241-irnidazo/yllmethyl)- 
quinazoline, 

4-phcaylaiethylamino-2-(0-inxidazolAmethyl)- 
quihazorine. 

6-chloro-4-phenylmethylamino-2-(1-imidazolylrne- 
thyllquinazoline, 

6-chloro-4phenylamino-2-(1-iinidasolylmethyl)- 
quinazoline, 

i5-chloro-4-(3-carboxyphenyllaratno-2-(1-imidazolyi- 
methyl)quinazolinc 

or 
4-phenylmethylarnino-2-(2-(3-py-ridyllvinyl)q uinazo-

line, 
and pharmaceutically acceptable acid addition salts 
thereof, pharmaceutically acceptable Was thereof, or 
hydrates thereof 

6-dim ethylarnioosalfon y1-4-pbenylmethylamino-2-(1- 
imidazolyl)cp 	 

6-dimethylaminomethylideaeamiaosulfortyl-4-
phenylmethylamino-2-(1-imidazoly1)quinazoline, 

6-(phenylmethylamioosulfony1)-4-phenylme-
thylamino-2-(1-imidazolyl)quinazoline, 

6-phenyluiethylaminoearbonyl-4-phenylme-
thylarnino-2-(1-imidazolyllquinazolinc, 

6-ethylaminocarbanyl-4-phenyimethylamino-2{1-
imidazoly1)-5,6,7,8-tetrahydroquinazoline, 

6-hydroxy-4-phenylmethylamino-2-(1-imidazoly1)-
quinazoline. 

6.(1-i zuldazolyl)-4-(2-methoryethyDamino-642-trie- 
thylsiiylethynyl)guiriazorme, 

6-ahynyl-4-(2-methasyethyDamino-2-(1-iaxidazoly0- 
quinazoliae, 

6-(1-imidazoly1)-4-phenylmethylamino-6-erhynyl- 
quinazolinc or 

6-acety1-442-raethoxyethyl)amiao241-imidasolyt)- 
quirt:mobile, 

and pharmaceutically-  acceptable acid addition salts 
thereof, pharmaceutically acceptable salts thereof, or 
hydrates thereof. 

BNSDOCt •cWO 9959584A 1_1_ 0728
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4-(2-methylthioethyl)ateino-6-methoxy-2-(l-
imidalolyl)quinazolint, 

4-(2-meth ylsul fin ylethyl)amino76-rnetito y-2-(1 - 
imidazol yl)quinazoline, 

4-(2-methylsulfonylethyI)amino-6-methoxy-2-(1- 
imiciazely1)quinazoline, 

4-(3-trifluoromethyIphenylmethypamino-2-(3- 
pyridyl)quinazoline. 

4-(4-(KN-dimethylamino)phettylrnethyl)amino-2-(3- 
pyridyl)quinazoline, 

4-(4-sulfamoylphenylarethyl)amino-2-(3-pyriciy1)- 
quinazoline, 

4-(4-trifulorometboxyphanylmethyl)arnino-24 I - 
imidayolyl)qtrinazoline, 

4-(3-trifluoromethoxyphenylmethyl)arnino-2-( - 
imidazolyDquinazolinc, 

4-(2-phenoxyethyparnino-6-methoxy-2-(1- 
irnidazoly1)quinatoitne or 

442-phenoxyethyl)ansino-2-(1-imi daz olyl)quinazo- 
line, 

and pharmaceutically acceptable acid addition salts 

le 

wherein RI, R3, and R4, each of which may be the same or 
different from each other, may each represent a hydrogen 
atom. a halogen atom or a lower alkyl group or a lower 
alkoxy hydrogen atom. R2 is a halogen or cyan group R5 is 

group =presented by the formula: 

wherein u is 3 or 4 and R61 represents a carboxyl group 
which may be protected or a heternaryl group; or R5 is a 
group represented-by the formula-. 

and R6 is a group represented by the fo=ola 

— NRCE12 
X 

oat, 

wherein X is hydrogen atom or a halogen atom or 

0 

0) 

or the Pharmacologically acceptable salt thereof 
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Preferred compounds include: 

2-(4-carboxypiperidino)-443,4-methylene-dioxybea-

zyl) amino-6-chloroquinazoline- nr a .pharmacanically 
acceptable salt thereof. 

Sodium 2-(4-earboxypiperidinc.)-4-(3.4-methylezte-
di oxybenzyl) ami no- 6 -chl oroquirlaxoline. 

WO 94/29277 discloses compounds of the formula 

Formula (1) 

or a pharmaceutically acceptable salt thereof, wherein 

Ar is an optionally substituted aryl or heteroaxyl ring selected from phenyl, naphthyl, 
pyridyl, pynmidyI,  pyridazinyl, pyrazinyl, imidazolyl, thienyl, oxazolyl, 
benzitniclazolyl, benzoxazolyl, indolyl or thitu" taphthenyl, 

X is CEI or N; 

R0  is NR1R2  or hydrogen; and 
R1  and R2  are independently hydrogen or C1_6alkyL 

Preferred compounds include: 

3-amino-444-(3-pyridyl)]anilino-3-cyclobutene-I,2-dione, 

3-amino-4-13-(4-imidazolyl)anilino1-3-cyclobutene-1,2-dione, 

3-methylamino-443-(5-methyl-4-imidazolyl)anilinol-3-cyclobutene-1,2-ciione, 

3-dimethylamino-443-(5-methyI-4-imidazolyl)anilino]-3-cycIobutene-1,2-dione, 

3-amino-443-(3-methy1-41-pyridybanilino]-3-cyclobutene-1,2-dione, 

3-amino-4-[3-(2-oxazolybanilino]-3-cyclobntene-1,2-dione, 

3-amino-443-(4-pyridyl)arulino)-3-cyclobutene-1,2-dione, 

3-amino-443-(3-pyridyl)anilino]-3-cyclobntene-1,2-dione. 

3-amino-443-(2-pysidyl)amlino3-3-cycktutene-1,2-clione, 

3-amino-443-(2-thienyl)anilinol-3-cyclobuteue-1.2-dione, 

3-amino-413-(3-thienyl)anilin j-3-cyclobutene-1.2-cfone, 

BNSDOCID: <W0_995958.1A 1_1_, 
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3-amino-4-13-(2-thianaphthenyDanilinol-3-cyclobutene-1.2-dione, 

3-amino-443-(5-pyrimidyl)anilino}-3-cyclobutene-1.2-dione. 

3-amino-4-0-(2-benzosazoyparulinoi •,3-cyclobuten e- 1 ,2-di one, 

3-amino-443-(2-benzimidazolyl)anilino)-3-cyclobutene-1,2-dione, 

3-amino-4-13-(2-indolyl)anffinol-3-cyclobutene-1,2-dione, 

3-ataino-4(3-phenyl)atulino-3-cyclobutene- I,2-dione. 

3-amino-4[3-(2-hydroxyphenyl)anilino]-3-cycIobutene-1,2-dione, 

3-amino-40-(2-metholtyphenipanilino)-3-cyclobutene-1,2-dione, 

3-araino-443-(3-hydroxy-2-pyriliy1)anilinol-3-cyclobutene-1.2-dione, 

3-amino-4-43-(2-imidazolyl)anilino}-3-cyclobutr..ne-1.2-clione, 

3-araino-4-[6-(4-pyridyl)-2-pyridylaraino)-3-cyclobutene-1,2-dione, or 

3-[3-(4-pyridyl)anilino]-3-cyclobutene-1,2-dione, 

or a pharmaceutically acceptable salt thereof. 

WO 95/19978 discloses compounds of the formula 

N-R1  

R3  

R2  
and salts and solvates thereof, in which: 
Ro represents hydrogen, halogen or C1 -g alkyl; 
R1  represents hydrogen, C1.6alkyl, C2.6  alkenyl, G2.6  alicynyl, 

Clacyc.loalkyl, C3.6cycloalkylCi_3alkyl, arylC1_3alkyl or 
heteroaryl CI _3alkyl; 
R2  represents an optionally substituted monocyclic aromatic ring 
selected from benzene, thiophene, furan end pyridine or an optionally 

substituted bicyclic ring 	 attached to the rest of the molecule 
via one of the benzene ring carbon atoms and wherein the fused ring A is 
a 5- or 5-membered ring which may be saturated or partially or fully 
unsaturated and comprises carbon atoms and optionally one or two 
heteroatoms selected fr m oxygen, sulphur and nitrog n; and 
R3  represents hydrogen or Ci..3 alkyl, or R' and R3  together represent a 3-
or 4- membered alkyl or alkenyl chain. 
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Preferred compounds include: 

Cis-2,3,6,7,12,12a-hexahydro-2-(4-pyridylmethyl)-6-(3,4-

methylenedioxypheny1)-pyrazino[2', 1' : 6,1]pyrido[3,4-b]indole-1,4-clione; 

Cis-2,3,6,7,12,12a-hexahydro-6-(2.3-dihydrobenza[b]furan-5-0-2m. 

methyl-pyrazino[2',1':6,11pyrido[3,4-b]indole -1,4-dione; 

Cis-2,3,6,7,12, 12a-hexahydro-6-(5-bromo-2-thienyI)-2-methyl-

pyrazino[21 ,1':6,1]pyrido[3,4-b]indole -1,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-2-butyl-6-(4-methylpheny1)-

pyrazino[7,1':6,1]pyrido[3,4-b]indole -1,4-dione: 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-isopropyl-6-(3,4-

methylenedioxypheny1)-pyrazino[2',1':6,11pyrido[3,4-b]indole -1,4-clione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopenty1-6-(3,4-

methyienedioxypheny1)-pyrazino[2',1':6,11pyrido[3,4-b]indole -1,4-dione; 

(SR,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopropylmethy1-6-(4-

methoxypheny1)-pyrazino[2',1':6,1]pyrido[3,4-b]indole -1, 4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(3-chloro-4-methoxypheny1)-2-

methyl-pyrazino[2',1':6,1]pyriclo[3,4-b]inclole -1,4-dione; 

(6R,12aR)-213,6,7,12,12a-Hexahydro-2-methyl-6-(3,4-

methylenedioxypheny1)-pyrazino[21,1`:6,1]pyrido[3,4-b]indole-1.4-dione; 

(6R, 12aR)-2,3,6,7,12,12-a-Hexehydro-6-(3,4-methylenedioxypheny1)-

pyrazino121, 1' : 6,1] pyrido [3,4-b] indole-1,4-dione; 

(5aR, 12R, 14aS)-1,2,3,5,6,11,12,14a-Octahydro-12-(3,4-

methylenedioxyphenyt)-pyrrolo[1",2" : 4',51pyrazino[2',1' : 6,1]pyrido[3,4-

b]indole-5-1,4-dione: 

and physiologically acceptable salts and solvates thereof. 

WO 96/28429 discloses compounds of the formula 

R3  
HN 

R°-(X) 

wherein: 

R1  is tert-butyl, or cyclopentyl; 
R3  is methyl, ethyl, or phenylmethyl; 
_X is -CH2-, -ID-, or -NH-; and 

R6  is phenyl (or phenyl substituted by from one to three, 

the same or different, substituents selected from the group 
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consisting of lower-alkoxy, hydroxy, halogen, carboxylower-alkoxy, 
4 -morpholinyl -lower-alkoxy, 5-tetrazolyd-lower-alkoxy, di lower - _ 
alkylamino, trifluoromethyl, nitro, amino, lower-
alkylsulfonylamino, dilower-alkylamino-lower-alkylphenyl 
carbonyloxy, and 1-imidazo1y1); or when X is -CH2- R6  is 
additionally 2-,3-,.or 4-pyridinyl, 1-pyrrolyl, 1-benzimidazolyl, 
1,2,3,4-tetrahydro-2-isoquinolinyl, 

hydroxy, 1-imidazolyl, 1-lower-alkyl-2,3,4, or 5-

pyrrolyl, 1-pyrazolyl, 3-,4-, or 5-isoxazolyl( or 3,4, or 5-

isoxazoly1 substituted on any available carbon atom thereof by 
lower-alkyl), 2-thienyl, or 3-thienyl; or a pharmaceutically 
acceptable acid-addition salt and/or hydrate thereof. 

Preferred compounds include: 

1-cyclopenty1-3-ethyl-6-(4.-methoxyphenylmethyl)pyrazolo 
[3,4-d]pyrimindin-4-one, 

l-cyclopenty1-3-ethyl-6-(4-hydroxyphenylmethyl)pyrazolo 
(3,4-d)pyrimindin-4-one, 

1-cyclopenty1-3-ethyl-6-(phenylmethyl)pyrazolof3.4-d] 
pyrimindin-4-one, and 

2-cyclopenty1-3-ethyl-6-(4-aminophenylmethyl)pyrazolo 
[3,4-d]pyrimindin-4-one. 

WO 96/28448 discloses compounds of the formula 

a 

R3  

,71,, 
Ft6 	N 	N 

RI  

wherein: 

R1  is tert-butyl, or cyclopentYl; 

R3  is lower-alkyl, or phenyl-lower-alkyl; and 

R6  is phenyl, or phenyl substituted by from one to three, 

the same or different, substituents selected from the group 

consisting of lower-alkoxy, lower-alkyl, hydroxy, 1-imidazolyl, 
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lower-alkenvloxy, dilower-alkylamino-lower-alkoxy, 4-mornholinyl- 
lower-alkoxy, lower-alkoxycarbonyl-lower-alkoxy, carboxylower- 

_ 	a 1 koxy.,____t_ri fl uorometny 1 , 	1 	 - lower - alkoxy 	1- 
pyrrolidinyl-lower-alkoxy, nitro, halo, amino, -(CH2)20-, lower-

alkylsulfonylamino, lower-alkoxy-lower-alkoxy, lower-alkenyl, 
dilower-alkylamino, -OCH(CH3)CH2-, 4-morpholinylcarbonyi-lower-

alkoxy, 4-thiomorpholinyl-lower-alkoxy. pyridinyl-lower-alkoxy, 1-
lower-alky1-3-hexahydroazepinyloxy, and 1-lower-alky1-4-
piperidinyl oxy; or a pharmaceutically acceptable acid-addition 

salt and/or hydrate thereof. 

Preferred compounds include: 

2- cyclonenty1-3-ethyl-6-(2-propoxyphenyl)pyrazolof3,4-dj 

pyrimindin-4-one. 
1-cyclopenty/-3-ethyl-6-14-(1-imidazolyllphenyl]pyrazolo 

[3.4-djpyrimindin-4-one. 
1-cyclopenty1-3-ethyl-6-(3-(2-(4-morpholinyflethoxy) 

PhenYllpyrazolo(3,4-d)pYrimindin-4-one. 
1-cvclopenty1-3-ethy1-6-I2-ethoxy-4-(1-imidazolyl)nhenyli 

pyrazolo(3.4-d]pyrimindin-4-one. and 
1-cyclopenty1-3-ethyl-6-(2-(CH1=CHCH20)phenvI]pyrazolo 

(3.4-d] pyrirnindin-4-one. 
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WO 96/32003 discloses compounds of the formula 

N-R1  

and salts and solvates thereof, in which: 
Ro represents hydrogen, halogen or C1 alkyl; 
R1  is selected from the group consisting of: 
(a) hydrogen; 
(b) C14alkyl optionally substituted by one or more substituents selected 

from phenyl, halogen, -CO2Ra  and -NRIRb; 
(c) C3.4cycloalkyl: 
(d) phenyl; and 
(e) a 5- or 6-membered heterocyclic ring containing at least one 

heteroatom selected from oxygen, nitrogen and sulphur, and being 
optionally substituted by one or more C14aMy!, and optionally linked to 
the nitrogen atom to which R1  is attached via Ci_ealkyl; 

R2  is selected from the group consisting of: 
(f) C3Acycioatkyl; 
(g) phenyl optionally substituted by one or more substituents selected 

from -0Ra, -NRaRb, halogen, hydroxy, trifluoromethyt, cyano and nitro; 
(h) a 5- or 6-membered heterocyclic ring containing at least one 

heteroatom selected from oxygen, nitrogen and sulphur; and 

(i) a bicyclic ring 	 attached to the rest of The molecule via 
one of the benzene ring carbon atoms and A is a 5- or 6-membered 
heterocyclic ring as defined in point (h); and 

R°  and Rb  independently represent hydrogen or Ci.6alkyl. 
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Preferred compounds include: 

Cis-2-benzy1-5-(3,4-mothylenedioxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6]pyrido[3,4-blindote-1 .3(2H)-dione: 
Trans-2-benzyt-5-(3,4-methylenedioxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo _ _ 
[1', 51:1,61pyrido[3,4-b]indole-1.3(2 F1)-dione: 
Cis-5-(4-methoxypheny1)-2-methyl-5,6,11,11a-tetrahyd ro-1H-imidazo [1',5':1,6] 
pyridop,4-blindole-1,3(21-1)-dione; 
C is-2-ethy1-5-(4-methoxyph e nyl)-5 ,6 , 11,11a-tetra h ydro-1H-imidazo [1'.5': 1,6] 
pyrido[3,4-b]ind ole-1,3(2H)-ci lone; 
Trans-2-ethy1-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,61 
pyrido[3,4ole-1,3 (211)-d lone; 
Trans-2-ethyl-5-(3,4-methylenedioxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo 
[1',5':1,6]pyridoP ,4-blindole-1,3(2H)-clione; 
Trans-2-ethy1-5-(2-thieny0-5,6,11,11a-tetrahydro-1H-Imidazo[1',5':1,6] pyrido 
[3,4-blindole-1,3(2H)-dione; 
Trans-5-(4-di methyla m in ophe ny1)-2-ethy1-5,6,11,11a-te trahydro-1H-i m idazo 
[1%51:1,6] pyrido[3,4-biindoie-1.3(2H)-dione: 
Trans-2-butyl-9-methyl-5-phenyl-5,6,11,11a-tetrahydro-11-1-imidazo[1',5':1,6] 
pyrido[3.4-blin do le-1 .3(21-0-dione; 
Trans-9-bromo-2-buty1-5-pheny1-5,6,11,11a-tetrahydro-1H-tmidazo[1'.5%1,6] 
pyrido[3,4-b]indoie-1.3(2H)-dione; 

Cis-2-butyl-5-(4-rnethoxypheny1)-5,6,11,11a-tetra hydro-1 H-imidazo 	,6) 
pyrido[3,4-b] in d ale- 1.3(21-1)-d ion e; 
Trans-2-buty1-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo [1%5%1,6] 
pyrido13,4-blindole-1,3(2H)-dione: 
Cis-2-buty1-9-fluoro-5-(4-methoxypheny0-5,6,11,11a-tetrahydro-11-1-imidazo 
[1',5':1,6] pyrido[3,4-blindole-1,3(2H)-dione; 
Trans-2-butyl-9-fluoro-5-(4-methoxypherwl)-5,6,11,11a-tetrahydro-11-1-imidazo 
(1',5`:1,6] pyrido[3,4-b]indole-1,3(2H)-dione; 
Trans-2-buty1-5-(3.4-methyienedioxypheny0-5,6,11,11a-tetrahydro-1H-imidazo 
[1%5'1 ,6] pyrido[3,4-blindole-1,3(2H)-dione: 

Cis-2-butyl-5-(3-ch1oropheny0-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6]pyrido 
[3,4-blind Ole-1,3(211)-d lone; 
Trans-2-buty1-5-(3-chloropheny1)-5.6,11,11a-tetrahyd 
pyrido [3,4-b]indole-1,3(2H)dione; 

Cis-2-butyl-5(4chlorophenyi)-5,8,11,11a-tetrahydro-1H-imidazo [1%5'1 ,6] 
pyrido [3,4b]indote-1,3(211)-dione; 
Trans-2-butyl-5-(4-chloropherty)-5,6,11,11a-tetrahydro-1 H-imIdazo 
pyridol3,4-blindole-1,3 (2 H)-dione: 
Trans-2-butyl-(4-11uorophenyt)-5,6,11,11a-tetrahydro-1H-imidazo[1',5`:1,13] 
pyrido [3,4-blindole-1,3(21-0-olione; 	. 
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Trans-2-buty1-5-(4-hydroxypheny1)-5,61 1, 11a -tetra h ydro-1H-imidazo[1 ',5':1,6] 

pyrido [3,4-b]indole-1,3(2H)-dione; 

Cis-2-buty1-5-(4-trifluoromethylphany1)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',51:1,6]pyrido[3,4-b]indole-1,3(211)-dione; 

Cis-2-buty1-5-(4-cyanopheny1)-5,6111,11a-tetrahydro-1H-imidazo[1',5':1,6] pyrido - 

[3,4-b]indole-1,3(2H)-dione; 

Trans-2-buty1-5-(4-cyanopheny1)-5,6,11,11a-tetrahyd ro-1H-imidazo[l ',5':1,6] 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Cis-2-butyl-5-(4-nitrophenyI)-5,6,11,11a-letrahydro-1H-imidazo[1',5':1,6]pyrido 

[3.4-b]indoie-1,3(2H)-dione; 

Trans-2-buty1-5-(4-nttropheny1)-5 ,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6] 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Cis-2-butyl-5-(3-pyridy1)-5,6,11,11a-tetrahydro-1H-imidazoll',5':1,61pyrido[3,4-b] 

ihdoie-1,3(2H)-dione; 

Cis-2-butyl-5-(3-thienyi)-5,6,11,11a-tetrahydro-1H-imidazo[l',5':1,6)pyrido [3,4-

b]indole-1 .3(2H)-dione; 

Trans-2-buty1-5-(34.hieny1)-5,6,11,11a-tetrahydro-114-imidazo[1`,5':1,6] 

pyridof3,444indole-1,3(2H)-dione; 

Cis-2-butyl-5-(3-fury1)-5.6,11,11a-tetrahydro-IH-irnidazo[1',5':1,6]pyrido [3,4-

b]indole-1,3(2Hydione: 

Trans-2-buty1-5-(3-fury1)-5,6,11,11i-tetrahydro-1H-imidazoll',5':1,6) pyrido[3,4-

blindole-1,3(21-1)-dione: 
Cis-2-cyclohexy1-5-(4-methoxypheny1)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6] pyrido13,4-blindole-1,3(2H)-dione; 

Trans-2-cyclohexy1-5-(4-methoxyphenyi)-5.6,11,11a-tatrahydro-1H-imidazo 

[1%5%1,6] pyrido[3,4-blindole-1,3(2H)-dione; 

Cis-2-cyclohexy1-9-fluoro-5-(4-methoxypheny1)-5,6,11,11a-tetra hydro-1H-

imidazo[1',5':1 ,6] pyrido[3,4-b]indoie-1,3(211)-dione: 

Trans-2-cyclohery1-9-fluoro-5-(4-methoxypheny1)-5,6, 11, 11a-tetra hyd ro-1H-
imidazo[1`,5':1,6] pyrido[3.4-b]indole-1.3(2H)-dione: 

Trans-2-benzy1-5-pheny-5,6,11,11a-tetrahydro-1H-imidazo[11,5':1,6]pyrido [3,4-
b]indole-1,3(2H)-dione; 

Cis-2-benzy1-5-(4-methoxypheny1)-5,6,11,11a4etrahydro-1H4midazo[' ',5':1,6] 
pyrido [3,4-b]indote-1,3(2H)-dione; 

Trans-2-benzy1-5-(4-methoxypheny1)-5,6,11,11a4etrahydro-1H-imidazo[1',5`:1,6] 
pyrido [3,4-b]indole-1,3(2H)-diorie; 

(5R,1 1 aR)-2-banzy1-5-(3,4-methylerkedioxypheny1)-5,6,11,11a-tetrahydro-1H-
imidazo 11',5':1,61pyrido[3,443]indole-1.3(211)-dione; 

Trans-2-benzy1-5-(4-hydroxyphenyl)-5,6.11,11a-tetrahydro-IH4midazo [1',5'1,6] 
pyrido [3,4-b]indole-1.3(2H)-dione; 
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Trans-2-(2-chloroethyl)-5-(4-methoxyphenyl)-5,6,11,11a-tetrahydro-1H-imidazo 

[1 ',5':1,6] pyrido[3,4-b]indole-1,3(2H)-dione; 

Cis-2-benzyl-5-cyclohexy1-5,6.11.11a-tetrahydro-11-1-imidazor,5':1,61 

pyrido[3,4-b]indole-1,3(2H)-dione;.  

Trans-2-benzy1-5-cyclohexy1-5.6,11,11a-tetrahydro-1H-imidazo[1',51:1,6] 
pyrido[3.4-b]indole-1.3(2H)-dione; 

Tra ns-2-butyl-5-p henyl-5.6.11,11a-tetrahyd ro-111-im id azof l',5':1 ,6)pyrid o[3,4--

b]ind ole-1,3(2H)-clione; 

Trans-2-cyclohexy1-5-phenyl-5.6,11,11a-tetrahydro-1H-imidazo[1',51:1,6] pyrido 
[3,4-b]indole-1,3(2H)-dione; 

Cis-2-cyclohexy1-5-phenyl-5,6,11.11a-tetrahydro-1H-imidazo[l'.5`:1.6] pyrido 

[3.4-b]indole-1,3(2H)-dione; 

Trans-2-ethoxycarb o rtylmethyl-5-(4-meth oxyph enyI)-5,6, 11.11a-tetrah yid ro-1H - 

imidazo[11,51:1,6] pyrido [3.4-b;:ndole-1.3(2H)-dione; 

Trans-5-(4-methoxypheny1)-242-(2-pyridyl)-ethyl]-5,6, 11 ,11a-tet ra hyd ro-11-1-

imidazor1 '.5 .̀.1.61pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-cyclopropy1-5-phenyl-5,6,11,11a-tetrahydro-1H-imidazor ',5':1,61 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans -2-phenethy1-5-pheny1-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6] 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-5-phenyl-2-(2-pyridylmethyt)-5,6.111 1a-tetrahydro-11-1-imidazo 

[1',5':1,6]pyrido[3.4-b]indole-1,3(2H)-dione; 

Trans-5-phenyl-2-(4-pyridylmethyl)-5,6,11,11a-tetrahydro-1H-imidazo 

[1',5':1,6]pyrido[3.4-b]indole-1,3(2H)-dione; 

Trans-5-(4-methoxypheny1)-2-(3-pyridylmethyl)-5,6,11,11a-tetrahydro-1H-

imidaZO[I',5%1,6]pyrido[3,4-b]indole-1.3(2H)-dione; 

Trans-2-(2-dimethylamino-ethyl)-5-(4-methoxypheny1)-5,6 ill ,11a-tetra hydro-

1 H-imidazo[1'.5':1,6]pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-2-(3-dimethylarnino-propy1)-5-(4-methoxyphenyl)- 5,6.11,11 a-tetrahyd ro - 

1H-imidazo[1',54:1.6] pyrido [3,4-b]indole-1,3(2H)-dione; 	. 

Trans-2-(2-molpholin-4-yl-ethyl)-5-pheny1-5,6,11,11a-tetrahyilro-1H-

imidazo[1',5`:1,6] pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-5-(4-methoxyphehyl)-2-13-(4-methyl-piperazin-1-y1)-propyll- 5.6.11,11a-

tetrahydro-1H-imidazo[1',5':1.6] pyrido [3.4-b]indole-1,3(2H)-dione; 

Trans-5-(4-methoxypheny1)-2-(2-pyrrolidin-1-yl-ethyl)-5.6,11,11a-tetrahydro-1H-

imidazo[1',5%1.6] pyrido [3,4-b]indole-1,3(2H)-lion; 

Trans-5-(4-methoxypheny1)-242-(1-methyl-pyrrolidin-2-y1)-ethyll-5,6-,11,11a-

tetrahydro -1H-imidazoll',5':1.61pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-5-(4-methoxyphenyl)-5,6,11,11a-tetmhydro-1H-imidazoll'.5':1,6] pyrido 

[3.4-b]indole-1,3 (2H)-dione; 

Cis-5-(4-rnethoxyphenyI)-5,6,11,11a-tetrahydro-1H-imidazo[1'.5':1,6] pyrido [3.4-

b]indole-1,3 (2H)-dione; 

and pharmaceutically acceptable salts and solvates thereof. 
• 
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WO 96/32379 discloses compounds of the formula 

 

(I) 

  

wherein 

R1  is hydrogen, halogen, nitro, carboxy, protected 

carboxy, acyl, cyano, hydroxyimino (lower) alkyl, 

lower alkenyl optionally substituted with oxo, or 
lower alkyl optionally substituted with protected 

carboxy, carboxy or hydroxy; 

R2  is hydrogen, halogen, lower alkenyl, acyl, or lower 

alkyl optionally substituted with protected 

carboxy, carboxy, lower alkoxy or hydroxy; 

R3 is lower alkenyl or lower alkyl, both of which are 

optionally substituted with one or more 
substituent(s) selected from the group consisting 

of 

(1) oxo, 

(2) aryl optionally substituted with one_or more 

substituent(s) selected from the group 
consisting of halogen, aryl, lower alkoxy, 

lower alkylenedioxy, cyano, nitro, carboxy, 

protected carboxy, acyl, and amino optionally 

substituted with acyl or protected carboxy, 

and 

(3) a heterocyclic group optionally substituted 

with halogen; and 

R4  is carboxy, protected carboxy, acyl, cyano, halogen, 
aheterocyclic group, amino optionally substituted 

with acyl or protected carboxy, or lower alkyl 
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optionally substituted with protected carboxy, 

carboxy or acyl; 

in addition to their significances above, 

R1  and R2, together with the carbon atoms to WhiCh 

they are attached, represent a 4- to 7- 

membered carbocyclic ring optionally 

substituted with oxo, 

or its pharmaceutically acceptable salt. 

WO 97/03070 discloses compounds of the formula 

H 	n 

wherein R' is a hydrogen atom or a halogen atom; 

R2  is a phenyl-lower alkyl group; 

R3  is a heterocyclic group selected from the 

group consisting'of an indoly1 group, indolinyl group, 

1H-indazoly1 group, 2(1H)-guinolinonyl group, 3,4-

dihydro-2(1H)-guinolinonyl group and 3,4-dihydro-

1,4(2H)-benzoxazinyl group, said heterocyclic group may 

have 1 to 3 substituents selected from the group 

consisting of: 

a group of the formula -B-RA, 	is a lower alkylene 

group; 114  is a 5- to 11-membered saturated or unsatu-

rated heterocyclic group of single ring or binary ring, 

having 1 to 4 hetero atoms selected from the group 

consisting of a nitrogen atom, oxygen atom and sulfur 

atom, (said heterocyclic group may have 1. to 3 substi-

tuents selected from the group consisting of- a halogen 

atom, a lower alkyl group, a lower a.lko2ry group and 
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oxo group) or a group of the formula -NR5R6  (R5  and 12' 

are each the same or different, and a hydrogen atom, a 

lower alkyl group, a cycloalkyl group, a pyridyl- 
_ . 

carbonyl group, an isoxazolylcarbonyl group which may 

have 1 to 3 lower alkyl groups as the substituents, a 

pyrrolylcarbonyl group.or an amino-substituted lower 

alkyl group which may have a lower alkyl group as the 

substituent; further R5  and R6  may form 5- to 6-

membered saturated heterocyclic group by combining to 

each other, together with the adjacent nitrogen atom 

being bonded thereto, further with or without other 

nitrogen atom or oxygen atom; said heterocyclic group 

may have 1 to 3 substituents selected from the group 

consisting of a hydroxy group and a phenyl group)); 

a lower alkenyl group; a lower alkoxycarbonyl group; 

a phenoxy-lower alkyl group which may have cyano group 

as the substituents; a halogen-substituted lower alkyl 

group; and a lower alkoxycarbonyl-substituted lower 

alkyl group; 

A is a lower alkylene group; and 

n is 0 or 1. 

Preferred compounds include: 

1-Benzy1-6-chloro-2-{1-[3-(imiclazol-1-

y1)propyl]indol-5-ylaminocarbonylibenzimidazole. 

1-Benzy1-6-chloro-2-{1-(3-(N-cyclohexyl-N-

methylamino)propyl)indol-5-y3.aminocarbony1).-

benzilaidazole. 
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1-Benzy1-6-chloro-2-(1-[3-(pyrazol-1-

yl)propyl]indo1-5-ylaminocarbony/ybenzimidazole. 

1-Benzy1-6-chloro-27_{1:71 7t1,2,47-triazo171 

yl)propylAindol-S-ylaminocarbonyll-benzimidazole. 

1-Benzy1-6-chloro-2-{1-[3-(3,5-

dimethylisoxazol-4-ylcarbonYlamino)propyi]indol-5-

ylaminocarbonyllbenzimidazole. 

1-Benzy1-6-chloro-2-0.-[3-(4-pheny1-4-

hydroxypiperid n -1 -yl ) propyl]indo 1 -S -ylaminocarbony 1 } - 

benzimidazole. 

1-Benzy1-6-chloro-2-(4-[3-(pyridin-2-

ylcarbonylaminOpropyl]-3,4-dihydro-1,4(2H)-benzoxazin-

7-ylamlnocarbonyllbenzimidazole. 

WO 97/03675 discloses compounds of the formula 

N -R 1  

Ft2  () 

R2  
and salts and solvates (e.g. hydrates) thereof, in which: 

Ro represents hydrogen, halogen or Ci_e alkyl; 
R1  represents hydrogen, Ci...6alkyl, C2.5  alkenyl, C2.5  alkynyt, haloC1 .6aikyl, 

C3_8cycloalkyl, C3_8cycloalkylC1_3alkyl, arylCi_3alkyl or heteroarylCi_3alkyt; 
R2  represents an optionally substituted monocyclic aromatic ring selected 

from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

ring 	 attached to the rest of the molecule via one of the benzene 
ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 
which may be saturated or partially or fully unsaturated and comprises carbon 
atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen; and 

R3  represents hydrogen or C1.3 alkyl, or RI  and R3  together represent a 3- or 
4- membered alkyl r alkenyl chain; 
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for the manufacture of a medicament for the curative or prophylactic treatment 
of erectile dysfunction in a mate animal, including man. 

Preferred compounds include: 

Cis-2,3,6,7,12,12e-hexahydro-2-(4-pyridylmethyl)-6-(3,4-methylenedioxyphenyl)-
pyrazino[2`, 1' : 6,1]pyridc[3,4-b]indole-1,4-dione; 
Cis-2,3.6,7,12,12a-hexahydro-6-(2,3-dihydrobenzofb]furan-5-yI)-2-methyl-
pyrazino[2',1':8,1]pyrido[3,4-bjindole -1,4-dione; 
Cis-213,6,7,12,12a-hexahydro-6-(5-brorno-2-thieny1)-2-methyl-
pyrazino[2',11:6,11pyrido[3,4-blindole -1,4-dione; 

Cis-2,3,6,7,12,12a-hexahydro-2-buty1-6-(4-methylpheny1)-
pyrazino[2`,1%6,1]pyrido13,4-b]indole -1,4-dione; 
(6R,12aR)-2,3,6,7.12.12a-Hexahydro-2-lsopropyl-6-(3,4-methylenedioxypheny1)-
pyrazino[2',1%8,13pyrido[3.4-b]indole -1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopenty1-6-(3,4-
methylenedioxyphany1)-pyrazino[21,1%6,1]pyrido[3,4-blindole -1,4-dione; 
(6R,12aR)-2,3,6.7.12,12a-Hexahydro-2-cyClopropylmethy1-6-(4-methoxypheny1)-
pyrazino[2',1':8,1)pyridop,4-blindole -1,4-dione; 
(6R,12aR)-2,3,6,7.12,12a-Hexahydro-6-(3-chloria-4-methoxypheny1)-2-methyl-
pyrazino[2',1':6,1]pyrido[3,4-blindole -1,4-dione; 
(6R.12aR)-2,3.6.7.12,12a-Hexahydro-2-methy1-6-(3,4-inethylenedioxyphenyl)-
pyrazino[7,1%6,11pyrido[3,4-b]indole-1,4-dione; 
(6R, 12aR)-2,3,6,7,12,12a-Hexahydro-6-(3,4-methylenedioxypheny1)- 
pyrazino(21, 1' : 8,1] pyrido [3,4-b] indote-1,4-dione; 
(5aR, 12R, 14aS)-1,Z3,5,6,11.12,14a-Octahydro-12-(3,4-
methylenedioxypheny1)-pyrrolo[1",2" : 41,51pyrazino[2',1' : 6,1]pyrido[3,4-
blindole-5-1,4-dione; 
Cis-2,3,6,7.12,1 2a-hexahydro-2-cyclopropy1-6-(3.4-methyienedioxyphenyl)-
pyrazino[21,1s:6,1]pyrido13,4-blindole -1,4-hone; 
(3S, 6R,12aR)-2,3,6,7,12,12a-hexahydro-3-methy1-6-(3,4-
methylenedioxypheny1)-pyrazino[21,1%6.1)pyrido[3,4-b]indole -1.4-done; 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 
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WO 97/03985 discloses compounds of the formula 

O 

(1) 

and solvates thereof, in which: 

R° represents hydrogen, halogen or C1_6 alkyl; 

R1  represents hydrogen or C1_6alkyl: 

R2  represents the bicyclic ring 

which may be optionally substituted by one or more groups selected from 

halogen and C1 _3alkyl; 

and 

R3  represents hydrogen or C1.3alkyl. 

Preferred compounds include: 

(6R,12aR)-2.3,6,7,12,12a-Hexahydro-6-(5-benzolurany1)-2-methyl-pyrazino 

[2',1':6,1]pyrido[3,4-b]indole-1,4-dione; 

(6R,12aR)-2,3,6,7,12,12a-Hexahydro-6-(5-benzofurany1)-pyrazino[2',1':6,11 

pyrido [3,4-b]indole-1,4-dione; 

(3S, 	6R, 	12aR)-2,3,6,7,12,12a-Nexahydro-6-(5-benzdfurany1)-3-methyl- 

pyrazino[21,1%§,1] pyrido [3,4-b]indole-1,4-dione; 

(3S, 6R, 12aR)-2,3,6,7,12,12a-1-lexahydro-6-(5-benzofurany1)2,3-dimethyl-
pyrazinof2',11:6,11pyrido [3,4-b]indole-1,4-dione; 
(6R,12aR)-2,3,6,7,12,12a-Hexahydro-645-benzofurany1)-2-isopropyl-pyrazino 

pyrido[3,4-b]indole-1,4-dione; 

and physiologically acceptable solvates thereof. 
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WO 97/43287 discloses compounds of the formula 

wherein 

R°  represents -hydrogen or -halogen; 
R1  is selected from the group consisting of: 

-hydrogen, 

-NO2, 
-trifluoromethyl, 

-trifluoromethoxy, 

-halogen, 

-cyano, 

a .5- or 6- membered heterocyclic group containing at least one heteroatom 
selected from oxygen, nitrogen and sulphur (optionally 
substituted by - C(=0)0R.  or C1.4alkyl), 
-Ci.calkyl optionally substituted by -OR', 

-C13alkoxy, 
-C(z--0)R5, 

-C(=0)0R1', 
-C"alkylene C(=0)01r. 

-O-Cualkylene -C(=0)0R", 

-C,'.4alkylene-O-Ci_dalkylene-C(=0)0R., 

-C(=0)NR8S02Rc, 

-C(=0)Cs_4alkytene Het, wherein Het represents 5- or 6-membered heterocyclic 

group as defined above, 

-C1.4alkylene NRale, 

-C2-ealkenyleneNR'Rb, 

-C(=0)NRIRb. 

-C(=-0)NR`Fe, 

-C(=0)NR`C"alkyl ne OR°  

-C(=0)WICI...alkylene Het, when in Het represents a 5- or 6-membered 
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heterocyclic group as defined above, 
-ORS  
-0C2.4alkylene NRAfe, 
-0Ci-falkylene-CH(ORs)CH2 NR*Ftb, 
-0-C,-salkylene Het, wherein Het represents a 5- or 6- membered heterocyclic_

.  

group as defined above, 
-0-C2.4alkylene-OR', 
-0-C2..alkylene-NR1-C(=0)-0R6, 
-NR.Rb, 
-NRaCT.4alkyleneNR'Rb, 
-NR8C(=0)Rb. 
-NR.C(=0)NR*Rb, 
-N(SO2Ci_ialkyl)2, 
-NRa(SO7C,_4alkyl), 
-SO2NRIRb, and 
-OSO2trifl uoromethyt; 
R2  is selected from the group consisting of: 
-hydrogen, 
-halogen, 
-OR', 
-C1-6 alkyl, 
-NO2, and 
-NRaRb, 

or R' and R2, together form a 3- or 4- membered alkylene or alkenylene chain, 
optionally containing at least one heteratom ; 
R' is selected from the group consisting of: 
-hydrogen, 
-halogen, 
-NO2, 
-trifluorornethoxy, 
-Ci_Galkyl, and 
-C(=0)0Ra; 
R4  is hydrogen. 
or R3  and R4  together form a 3- or 4- membered alkylene or alkenylene chain, 
optionally containing at least one heteratom; 
R' and R6, which may be the same or different, are independently selected from 
hydrogen and Cvealkyl; 
IR` repres nts phenyl or CA4cycloalkyl, which phenyl or C4.6cycloalkyl can be 
optionally substituted by one or more halogen atoms, one or more -C(=0)0R.  or 
one or more -01V; 
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n is an integer selected from 1, 2 and 3; 

m is an integer selected from 1 and 2; 
and pharmaceutically acceptable salts and solvates thereof. 

U.S. Patent No. 5,393,755 discloses compounds of the 

formula 

R1
N 

	 R2 
	

(1) 

N 	N 	
tr 

(CHOn 

Re Rd 

Or 

N 

(C112). 	
R2 

• Re Rd 

wherein 
is oxygen or sulfur, 

RI is hydrogen, alkyl or alkyl substituted with aryl or 
hydroxy; 

R2  is hydrogen, aryl. hetcroaryl, cycloalkyl, alkyl or 
alkyl substituted with aryl, heteroaryl. hydroxy. 
alkoxy, amino. monoalkyl amino or dialkyiamino, 
or —(CF2),,,TCOR20  wherein m is an integer from 
1 to 6, T is oxygen or —N.H— and Axis hydrogen, 
arYL heteroarY1, alkyl or alkyl substituted with aryl 
or heteroaryl; 

R3  is hydrogen, halo, trinuoromethyl. allcoxy. alkyl- 
thici, 	cycloalkyl, cry], smiaosnifonyl, amino, 
monoalkylamino. dialkyiamino. hydroxyalk-
ylamino, aminoalkylamino, carboxy, alkoxycar-
bonyl or aminocarbonyl or alkyl substituted with 
aryl, hydroxy. dory, amino, monoalkylamino or 
dialkyiamino; 

R. B.6, Reared R4rindependently represent hydrogen, 
alkyl, cycloalkyl or aryl; or (Rand Rh) or (Reared 
Rd) or (R6  and Re) can complete a saturated ring of 
5- to 7-carbon atoms, or (Ro and R6) taken together 
and (R6  and Re) taken together, each complete a 
saturated ring of 5- to 7-carbon atoms, wherein 
each ring optionally can contain a sulfur or oxygen 
wan and whose carbon atoms may be optionally 
substituted with one or more or the following: 
alkeny/. alkynyi, hydroxy, carboxy, alkoxycar-

' bonYl. alkyl  or alkyl substituted with hydroxy, 
carboxy or alkoxycarbonyl; or such saturated ring 
can have two adjacent carbon atoms which are 
shared with aa. adjoining aryl zing and 

n. is zero or one. 
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Preferred compounds include: 
cis-5.6x,7,8,9,9a-Hezahydro-5-rn ethy1-3-(ph cnyl m e- 

tb yl)cyclop enta[4,5]imidazo [2, 1-1,Ipurin-4-one; 
7, 8 -D ihydro-5-ra eibyt-3-(p heny/methyl)-3H- 

inkidazo [2,1 - b]purin-4(5 H)-One; 
cis-6a.7,8,9, 1 0, 100.-H exaltydro-5-m ethy1-3-(plmnyl m e- 

thy1)-3F1-benzimidazot2, I -blpurin-4(51-1)-one; 
5 ,7,8,9-Tetrahydro-5-methy1-3-(phenybnetli y1)- 

pyiimido[2,1-b]purin-4(3H)-one; 
7,8-1>iilydro-13-pheny1-5-znethyl-34phenylmettly1)-3H- 

imidazo[2,1-b]purin-4(5H)-otm 

5', 	7"-Dth ydro-5'-atethy1-3'-(ph enylmetb yl)s o[cy- 
cloh mune- 1,8'48H)imid azo[l, 1-b]purin)-4'(3'H)-one; 

cis-5,6a, 1 1,1 la-Tetrahydro-5-methy1-3-(phenylmethyl-
)indeno[ ',2':4,5)irnid azo[2, 1 -b)purin-4(3 H)-ane; 

5',7'-Dihydro-2',5'diniethyl-3'-(phenyirnethyl)spiro(cy-
clobexane-1,7(8'H)-imldazo[2,1-b]purin}-4'-
(371)-oae; 

7,8-Dihydro-2,5,7,7,8(R,S)-pentametliy1-3H- 
imiclazof 2,1-b]purin-4(5H)-one; 

cis-5,6a,7,11b-Te=hydro-5-methyl-3-(phenyLza eth 
)indeno[2', 1 '44,5] imidaza [2, 1 -1Apurin-4 (311)-one ; 

cis-5,5a,7,8,9,9a-Hexallydro-2,5-dinieth y1-3-(phenylm e-
thyl)cyclopcalt[4,51imidazo [2, -b]purin-4-(3 H)-on e; 

5'-1rietlayl-3'-(phenylanetiv1)-spiro[cycl ope ntane- 1,7 '- 
(871)-(3 '11)imidazo[2., 	purin]-4-(51-1)-one; 

7,8-Dihydro-2,5,7,7-tetramethy1-3-(phenylmethy0-3H-
insirinTo[2,1-b]purin-4(5'H)-one; 

7, 8-Dihydro-7(R)-phenyl-2,5-dimeth yl- 3-(phenylme-
thyl)-3/1-imidazo[2,14ipurin-4(5H)-one; 

7, 8-Dihydro-2,54imethyl-3,7(R)-bis(plienyltnetity1)-
3H-imidazo[2,1421purin-4(5H)-one; 

(±)-7„8-Thltydro-2,5=dimethyl-7-etliy1-3-(phenyinse-
thy1)-3H-imidazo[2,1-b]purin-4(511)-one; 

6a(S)-7,8,9,10,10a(lt)-Hextlydro-2,5-dimethyl-3-
(phenylmethyl)-311-benzimidazo[2,1-b)purin-
4(5H)-one; 

6a(R)-7,8,9,10.10a(S)-17exahydro-2,5-dimethy1-3-
(phenylinethyl)-3H-benzimidazo[2,1-bjpurin-
4(51-1)4311 

7,8-131hydro-2,5-dignethyl-7(R)-isopropy1-3-(phenylme-
tby1)-311-imidazo[2.1-b]purin-4(511)-oaq 

triinetlry1-3-(phenylsnethy1)-3H-
imidazo[2,Ib]puria-4(5H)-one;.4411]purba-4(511)-on 

cis-7,7a,8,9,10,10a-Hexahydro-2.5-dimethy1-3-(phenyl-
inellry1)-3H-cyclopenta[5,6]pyrbaido [2, 1-l]ptirin-
4(5H)-one; 

7.8-Mydro-2,5-dimetIty1-7(8)-(1-me thylpropy1)-3 - 
(phtnylinetliy1)-3H-imidazo[2,1-b]parin-4(5H)-on.; 

7.8-Datydro-2,5-dimethy1-7(R)-(2-wedlylpropy1)-3- 
(phenylmothyl)-3H-imidazor2,1-b]purin-4(5H)-on 

7,8-Dihydro-2,5-dimethy1-7(R.S)-(rnethoxYcarbon.Y1)-3- 
(phecryknethy1)-3H-imidazo(2, 1-bipnrin-4(513)-mq 

7.8-Dilzrzlro-2,5-dimethY1-7(R.5)-(1-ProPYI)-341311en* 
methyl)-3H-insidazor2,1-biptirin-4(511)-one; 

7,84301ydro-2.5-dimethy17(8)-(1-methylethyl)-3- 
(phenylxnethyl)-3H-insidazo[2,1-b]purin-4(5F1)-on 

7,8-Dillydro-2,5,7,7,8(R,5)-pentaxnethyl-3H- 
imidazo[2, 1-b]ptnin-4(5H)-onq 

5,7,8,9-Tetrahydro-2,5,7,9(R,S)-pentaxnetbyl-3-(pheny 
D2C thyl}pyrinsIdor2,1-bipurin-4(311)-one; 

5.15a(R).7.8.9,945)-Flexakydro-2,5-dimethyl-3-(pbenyl-
Enethyi)cyclopecif4,51imidazo[2,1-b]purin-4(333)-one; 

[2,1-b]purin-4(3I)-ont  
cis 	10,10a-Hexthydro-2.5-diatethy1-3-(phenyl- 

inethyl)-3E1 -benzbalcIazo[2,1-6]purin-4(513)-071 
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5',7"-Dihydro-2 ,̀5cdimethrl-3'-{PhcaYinlethYDsPircEcY-
clohexane-1 , 8-(131-1)-icaidazo[2, I -bjparin]-4--(31-1)-one; 

cis-5,6a,7,8,9,9a-Hexabydro-2,5-dimethyl-3-(phcaylmc- 
th yl)cycIolicpt [6,71imidazoM I -IA ptu-in-4(31-1)-on 

cis-5,6x,7,8,9,9a-Hexabydro-5-ra rib yl 
(phenylinethyl)cyclopeat[4,51imidazo [2, /-b]puria - 
4(3H)-orte; 

cis-6a,7,8,9,10,10a-flexahydro-5-methyl-2-ethyI-3.: 
(ph enylmetby1)- 3H-beazimidazo[2, I -bburin-4-
(511)-oac; 

cis-5,63.7,8.9,9a-Hexahydro-5-meth y1-2-ctby1-3- 
(phenylmethyl)cyclopent [4.5]iatidaza[2,1-b]purin-
4(3 )-one; 

cis-5,6x,7,8,9,9a-flexab ydrc-5-ractli y1-2-pheny1-3- 
(phcaylmethyl)cyclopeat[441imidazor2,1-bipurin-
4(31-1)-one; 

cis-6a.,7.8.9.10,I0a-Hcxahydro-5-methy1-2-ph caY1 -3-
(phenylaiethyl)-3H-beaziraidasop, l-b]puria-
4(511)-Oac; 

cis-5,6a,7,8.9,9a-Hexabydro-5-methyleyclopeata[4,-
imidazo[2, l-b]parin4(31-1)-one; 

cis-5,6a.7.8,9,9a-licxabydro-2,5-dimethylcyelopcntaj4.-
5jiraidazo[2, I  -6] ptxria-4(3H)-ca 

cis-5,6a(R), 	7.8,9,9a(S)-Hczahydro-2,5-di-rnethylcy- 
clopeat[4,5]irtddazo[2,142]puria -4(3 H)-on 

2',5"-dizacthyl-spiro {cyclapeataro-1,7-(8'i)-(319)- 
imidazo[2, 1-151purbs}-4'(511)-on 

7,8-DDrydro-2,5-dimethy1-7(R)-(1-methylethyl)-3H- 
irnidarri[2,1-b)puria-4(5H)-oa 

7,13-Dillydra-2,5,7,7-tetramethy/-3H-iraidazo[2,1 -b]pu- 
rin-4(5H)-one; 

7.S-Dihydro-2,5-di metley1-7(S)-(1-methylethyl)-3H-
irnidazo[2, 1-b]parin-4(5H)-onc-, 

6a(R),7.8.9.10,10a(S)-HexahYdra-2,5-disnethyl-31Tbe 
azirnirlaso[2,1-b]purin-4(51:1)-am 

5'.7'-Dihydro-T,5'-dimethylspkgr(cyclohexase- I .7-
(81-1)-imidazo[2, 1 -b]ptiria}-4•(31i)-one; 

ds-5,6a,7,11,9,9a-Hexahydro-5-authyl-3-(phenyLme-
thyDcyclopeata[4,5]kaidazo[2,I-b]purin-4(311)-
tbioae; 

5,6a(R),7,8,9.9a(S)-iferablydro-2,5-dirnethyl-3-(pbenyl-
inethyl)cyclopera[4,5jimidazo[2,]-bjpuria-4(3H)-
thione; 

cis-5,62,7,8,9,9a-Herahydro-5-amethyl-3-(4-chloro-
pbrayiracthyl)cyclopeata[4,51iniidazo[2,1-b]paria-
4(3Frl-on 

cis-5,6a.7,8,9.9a-Hexahydro-5-inethyl-3-(cycloku=rylme-
thyl)cyclopentr4,5lizaiclazo[2,l -b]purin-4(311)-conc; 

cis-5,62,7,8.9,9a-klexabydro-5-inethyl-3-(2-aaphtlrylvic-
thyI)cyclopent[4,5jimidazo[2,1-b]purin-4(31{}ane; 

5,6a(R),7,8,9,9a(S)-Hcaahydro-2,5-dia.  iethy1-344- 
broaiopheaylniethyl)cyc1apeat[4.53imidazo[2.1.-b]pu-
rin-4(311)-onq 

5,61(R)-7,13.9.9a(S)-Flexahydro-2,5-dimethyl-3-(4- 
maboxyphenylsnethyl)-cyclopentf4,51imidazo[2, I-
biPurin74(31- )-01e'

a cis-5.6.1.7.8,9,9a-Hexabydro-2,3,5-trinbcrbylcy-
clopentrOpenidazo[2.1-b]purin-4(311)-on 

cis-5,6a,7.8,9.9a-Hexahydro-2- 

cis-5,6a.1.13.9,9a-Hexabydro-2-aieLhyltblo-S-autthy1-3-
Tbeayismethyl)cycloptatt4,51imidazo[2,1-b]paria-
4(311)one; 

cis-3,4,5,6a,7,8,9,9a-Ocsahydro-5-atethyl-4-oxo-3-
(pbcnybaethyl)oycloptat[4,51imidazo[2,1-b]pnria-2-
carboxylic add; 

cis-3,4•5.6(47,8,9.9a-Ocrahydra-5-aiethy1-4-oxo-3-
(phraylmethyl)cyckipeat[4,5]imidazo[2.1-b]purin-2- 
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carboxylic acid, methyl ester; 
cis-5, 6a,7,8,9,9a-Hcsahydro-2-brocao-5-methyi- 3 - 

(pheaylrnethyl)cyclopent[4,5]iraidazo[2,143]purin-
4 (3F1)oa e; 

ces-5,6a,7,8,9,9a-Hexahydro-2-(methylamiruysulfony1)-
5-methyl-3-(phenylmethyl)cyclopexit[4,- 
5janidazo[2, 1-b]purin-4(31-1)on; 

cis-1 -Cyclopenty1-5,62,7, 8,9,9a-bexahydro-5 -methyley- 
- 	- - 	- clopent(4,51imidazoj2,1-biparin-4-(111)on - - - • 

cis-5,6a,7,8,9,9a-Hexehydro-3,5-bis-(phenylaacthyl)cy-
clopent(4,5)irnidazo(2,1-b)pnria-4(3H)one; 

cis-63.7,8,9,10,10a-Flexahydro-3,5-bis-(phenylmethyl).
31-1-beeximidazo[2,1-b]purin-4(5H)on 

cis-3-Cyclopenty1-5,6a,7,8,9,9a-b.exahydro-5-methylcy-
clopent[4,5)imidazo(2,1-b)purin-40 Hone; 

5'-Methyl-3'-(phraylmethyp5piroicyclopentanc-1,7-
(811)-(33i)imidazo[2,14Apurinj-4-(5H)one; 

2',5'-Dimethyl-3'-(phenylmethyl)-spiro[cyclopeatane-
1,7-(811)-(3H)imidazo[2,1-b)purin]-4-(5'11)mle; 

cir.-5,6a,(R)7,8,9,9a(5)-Hexahydro-5-methyl-3-(phcayl-
methypcyclopent14,51imidaxo(2,1-6)purin-4(31-)one; 

cis-3-Cyclopenty1-5,6a,7,8,9,9a-Hexabydr&2.5-dime-
thylcyclopeat[4,5jimidazo[2,1-b]purin-4(3H)oot; 

5'-Methyl-7-trifluororaethyl-3'-(phenylmethyl)spirot 
cyclo-pentane- 1,7(81-1)-(3'H)imidazo[2, 1 -bipuria)-4-
(511)-one; 

7,8-Dihydro-5,7,7-trimethy1-2-trifluoromethyl-3-
(pheaylmethyl)-3H-imidazo[2,1-b]purin-4(5H)-one; 

(-1-/ —)-cis-5,60,7,8.9.92-1-1exahydro-5-meth y1-2-tri-
fluoromethy1-3-(pheaylmethyl)cyclopent 14,-
5limidazo[2,1-14purin-4(311)-oa 

(-1-1—)-6a,7,8,9,9a,10,1 1 a-Octahydro-2,5-din3ethyl-
3-(pheaylmetliy1)-3H-p en tal exot6e, 1.:4,-
Sjimidazo[2,1-bipuria-4(5H)one; 

(+)-6a,7,8,9,9a,10,11,118-Octahydro-2,5-dimethy1-3-
pheuyimethy/-3H-pentalerio[6il, 1%4,53imidazo[2, 1 - 
b]pozin-4(5H)-obe; 

( —)-6a,7,8„9,9a,10,1 1, la-Octahydro-2,5-dimethy1-3- 
phenylmethy1-3H-pentaierio[6a', 	S]lmidazo [2, 1- 
b] puria-4(511)-oaq 

(+1—) 68.7,8,9.9a,10,11,11a-Octabydro-2,5-dimethy1-
31-1-pentaleaogla',11:4,5runidazo[2,1-b]purin-
4(510-one; 

(-0-62,7,8,9,9a, 10,1 1,11a-Ootahydro-2,5-dimethy1-3 H-
pentalcoo[6a% l':4,5]imidazo12,1-bipuria-4(5H)-oar; 

(— )-6a,7,8,9,9a, 10,1 1,11a-Octahydr0-25-dimethY1-311-
pentaleno[6C1':4,5]imidazo[2,1-b]pm-in-4(5H)-on 

6a,7.8.9.10,103,1 1,12,13, 13a-Docahydro-2„5-dimethyl-
(3-pheaylmethyl)napth[1,81-d]imidazo[2,1-b]pwrin-
4(5H)on 

7(R)-Cyclohcxyl-7,8-dThydro-2,5-dimethy1-3-(phettyl-, 
methyl)-3H-imidazor2,1-14purin-4(311)-0=-; 

7(R)-Cyclohexy1-7,8-dihydro-2,5-dimethy1-3H-
imidaxo[2,1-b]pnrin-4(5H)-oxte; 

7(S)-cyclohexy1-7,8-dlixydro.2„5-dimethyl-3-(pheayl-
methyl)-3E1-imiciazor2„1-blisurin-4(3H)-oa 

7(5)-Cyclohcxy1-7,8-dihydro-2,5-dimethyl-3H- 
azo[2,1-14parin-4(5H)-oae; 

5,62(R),7,8,9,9a(5)-Hexahydro-2,5-climethyl-3-(1rhae-
thylacetoxy)mctbyli-cyclopent[4,5]imidazo[2,1-bjpu-
rin-4(3H)-oo 

5,6a(a),74,9,9a(5)-Hexahydro-2,5-dimethy1-3-(4-
gykidyiracthy1)cyckipeuti4,Siimidaza[2,1-blpuria-
4(31-1)-Gaq 
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5,6a(R),7,8,9,9a(5)-Hexahydro-2,5-diruetliY1-342-(1-
morpholinyl)etbylicyclopent[4,5]itnidazo[Z I -b]pu-
riti-4(3H)-one; 

purin- 
4(3H)-one  

5,6a.7,8,9,9a-Hesahydro-2,5.6a-trimethyi-3-(phenyime-
thy))eyclopent14,51imidazo[2,1-blpurin-4(3H)-one; _ 

5,6a(R),7(5),8.9,9a-liesabydro-2,5,6a-trimethyl-3-
(phenylmethyl)cyclopent[4.5Praidazo12, I-b] pu:rin- 
40M-one; 

5,6a(S),7(R),8,9,9a-Heasahydro-2,5,6a-trimethyl-3-
(phenylmethypcyclopentf4,51imidaeo[2,1-14purin-
4(3H)-one; 

10,10a-Besahydro-2,5.7-trimethyl-3-
(phenylmethyl)-3H-berszimidazo[2,1-14purin-
4(51-1).on. 

cis-5,6a,7,8,9,9a-Hesahydro-2,5,6a-trimethylcy- 
.clopent[4,5)imktaxoral-blpuria-4(31-1); or 

cis-6a.7,8,9,10.10a-flesahydro-2,5,74rimethyl-3H-ben- 
zimidazo[2,1-b]purin-4(5H)-one). 

U.S. Patent No. 5,439,895 discloses compounds of the 
formula 

wherein R1  is hydrogen or C1-4 alkyl; 
Y is C1-6 alkylerte; 
A is —0—R0  or —5(0)p—Ro, 
in which R° is Cl-4 alkyl-hydroxy; 
p is 0-2: 
Z is single bond, methylene, ethylene, vinylenc or 

ethyriyien 
CyB is 

(1) 7-membered, unsaturated or partially saturated, 
monocyclic hetero ring containing as hetero 
atoms, one, two or three nitrogen atoms, 

(2) 6-membered, unsaturated or partially saturated, 
monocyc.lic hetero ring containing as hetero 
atoms, two or three nitrogen atoms, 

(3) 6-membered, unsaturated or partially saturated, 
monocyclic hetero ring containing as hetero 
atom, one nitrogen atom, 

(4)4- or 5-membered, unsaturated or partially satu-
rated, monocyclic hetero ring containing as het-
ero atoms, one, two or three nitrogen atoms, or 

(5) 4-7 membered, unsaturated or partially satu-
rated, monocyclic hetero ring containing as het-
era atoms, one or two'oxygen atoms, or one or 
TWO sulfur atoms; 

R3  is hydrogen, C1-4 alkyl, CI-4 alkoxy. halogen or 
trifluorornethy]; 

R4  is (1) hydrogen, (2) Cl-4 alkyl, (3) Cl-4 alkoxy, 
(4) -COOR.11,, in which Rs is hydrogen or C1-4 
alkyl, (5) —NR9R10, in which R9  is hydrogen, 
CI-4 silky! or phenyl(C1-4 alkyl) and .R10is hydro-
gen or CI-4 alkyl. (6) —NHCOR11, in which R11 is 
CI-4 alkyl, (7) —NI150211.11, in which R11  is as 
hereinbefore defined, (8) SO2NR9R1° in which R9  
and R°Ntre as hereinbefore  defined, (9) --OCOR11. 
in which R11  is as hereinbefore defined. (10) halo-
gen, (II) trillooromethyl. (12) hydroxy, (13) nitro, 
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(14) cyano, (15) —503N=CHNR12R13  in which 
R12  is hydrogen or Cl-4 alkyl and R13  is C]-4 
alkyl, (16) —CONRI4Rls in which R14 is hydrogen  
or C1-4 alkyl and Itl$ is C1-4 alkyl or phenyl(C1-4 
alkyl) (17) C1-4 alkylthio, (18) C1-4 alkylsidfinyl, 
(19) C1-4 alkylsulfonyl, (20) ethynyl, (21) hy-
droxyincthyl, (22) tri(C1-4 alkyl)silylethynyl or 
	 (23) acetyl; and m and n independently are 1 or 2; 
with the proviso that 

(1) a CyB ring does not bond to Z through a nitro-
gen atom in the CyB ring when Z is vinylenc or 
ethynylene; 

or pharmacentioslly acceptable acid addition salts 
thereof, pharmaceutically acceptable salts thereof, or 
hydrates thereof. 

Preferred compounds include: 

442-(2-hydrorycthoxy)ethygamino-6-acety1-2-(1- 
imidazolyl)qiiinazoline. 

2-(1-imidazolyl)-442-(2-hydroxyethoxy)ethyDamino- 
6-Mhynylquinazoline, 

2-(1-imidazoly/)-442-(2-hydroxyethozy)ethyl]arnino- 
6-(2-triisopropylsEylethynyl)quinazolinc. 

4-(242-hydroxyethoxy)ethynainino-6-hydrosymeth- 
y1-2-(1-imiciazoly1)quinazoline, 

4-(2-(2-hydrozyethasy)ethyl)amino-6-methyisulfinyl- 
2-(1-imidazolyl)quinazoline, 

6-chloro-4-(2-(2-hydroxyethoxy)ethyl)amisto-2-(1- 
imicLizolyl)quinazoline, 

442-(2-hydrorycthoxy)ethyljantino-6-metho xymr- 
bony1-241-irnidazolyl)quinavoline, 

4-(2-(2-hydroxyethory)ethyl)amino-6-methylchio-2- 
(1-imidazolyNninazoline, 

4-(2-(2-hydroxyethoxy)ethyl)amino-6-iodo-2-(1- 
imiclazoly1)quinazoline, 

4-(2-(2-hydroxyetboxy)ethyl)amino-2-0-imidazoly1)- 
5,6,7,8-tetrahydroquinar_oline or 

6-melbox y-4-(2-(2-hydro ryethory)etb yl)arn ino-2-(1-
imidazolyl)quinazo line, 

and pharmaceutically acceptable acid addition salts 
thereof, pharmaceutically acceptable salts thereof, or 
hydrates thereof. 
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U.S. Patent No. 5,488,055 discloses compounds of the 

formula 

R.5  
lit-Qt-R4  

R5  

wherein: 
R' is lower-alkyl, phenyl-lower-alkyl, or cycloalkyl; 
R3  is hydrogen, or lower-alkyl; 
R3  is hydrogen, lower-alkyl, or hydroxylower-alkyl; 
R°  is cycloalkyl or cylcoalkyl substituted by from one to 

two, the same or different, substituents selected from 
the group consisting of iowcr-alkoxycarbonyl, carboxy, 
lower-alkylthio-lcwer-alkoxycarbonyl, hydroxylower- 

bydroxy. oxo, lower-alkoxy, lower-alkyl, and 
halogen; and 

R3  is from one to three. the same or different, substitucnts 
selected from the group consisting of hydrogen. lower-
alkoxy, hydroxy, dilower-alkylamino-lower-alkoxy, 
carboxylower-alkoxy. lowcr-alkoxycarbonyl-lower-
alkoxy, nitro, polyhydroxylower-alkoxy, amino, epoxy-
lower-alkoxy, carboxy, lower-alkanoylamino, lower-
alkoxycarbonyl, pyridinyl, 4-tnorpbolinyl-lower-
alkoxy, lower-alkylsulforryl, cyano, ' 
halogen, dilower-alkylarainosnIfonyI. oxadiazolyl (or 
curadiszolyl substituted on any available carbon atom 
thereof by lower alkyl), lower-ancylsulfinyl, 1-pyra-
solyi (or I-pyram/y1 sub-gunned on any available car-
bon acorn thereof by lower-alkyl), triftuoromethylsul-
fonyl, lower-elk:ay!, lower.-alkyl. and lower-alkynyl; 
or a phsrwarrtitically acceptable acid-addition salt. 
and/or hydrate and/or solvate thereof, or, where appli-
cable., a sterzoixomer or a racernie mixture thereof. 

Preferred compounds include 

I -ethyl-6-nttro-N-P(*)-1-(cyclobexyl) etbyll-IH-pyra- 
zoto 13,4-blquinolin-4-aminc, 

1-ethyl 	 IH-pyrazolo 
[3,4-h]quinnlin-4-einine, 

1-ethyl-6-cyano-N-18(+)-1-(cyclohcxyl)ctiryii- H-pyra- 
zolo 

1-ethy1-6-bromo-N-P(+)-1 -(cyclohc xybethyl]-1H-pyra- 
solo [3.4b1quinolin-4-amine, and 

/-efhy14-(l-pyrasoly1)-N-iSf+)-1-(cydohincyl)ctItyll- 
1.13-pyrazolo (3.4-b)quiriolin-4-arnine. 
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U.S. Patent No. 5,525,064 discloses compounds of the 

formula 
(I) 

(it:—A)1- 

wherein A is a bond, 	alkylenc or CI., oxyalkylene: 

Y is a bond, C1 „, alkyleno, 	alkylencoxy. C, a  alkox- 
yphenylene or phenyl(C")alkyleue; 

Z is a bond or  vinyienc: 
R' is a heterocyclic ring selected from the group consist- 

ing of pyrrole, pyridine, azepine, 	pyrazole, 
pyrimidine, pyrazine, pyridazinc, bcswimidayole, 
quirrolinc, isoquinolinc and partially ur fully icaurated 
rings thereof; 

R" is 

(i) a heterocyclic ring selected from the group consist-
ing of pyrrole, pyridine, azepinc, insidazole, pyro-
role, pyrimidinc. pyrozine. pyridoxine. benzimida-
role. quinoline, isoquinoline, &ran. PYrall, dram:go, 
dioxins, benzofumn, benzopyran. benzodioxole, 
benrodiosine, thiophene, ihioina, benzothiophene, 
henrothione and partially or fully saturated rings 
therr-of, 

(ii) C4.15 carbocyclic ring, 
(ill) C,. alkoxy, 
(iv) hydroxy(C,, allancy), or 
(v) hydrosy; 
with the proviso dial:-  

when IV is pyridine or pyridine substituted by one or 
two of CI, alkyl. 

C3.4  alksoxy, halogen, tithe-Immo/1y] or nitro then R2  
is a member seiceted only from the group con-
sisting of benzodrozole or bcnzodioxolc substi-
tuted by one or two or C,.,, alkyl, C,., alkoxy, 
halogen, trianorornethyl, nitro or a group of the 
formula: 

—COORm 

wherein R'°  is hydrogen or 	alkyl, and 
hydroxy(C,, alkoxy); 

R3  is 
(i) a heterocyclic ring selected from the group consist-

ing of pyrrole, pyridine, nzcpine, imidazolc, pyra-
zole, pyrimidine, pyrazine, pyridoxine, beurimida-
sole, quinoline. isoquinoline. futon, pyran, 
benzoforan. benzopyran, thiophonc, thioinc, ben-
zothiophone, br-oznthiune, dziamde, jp.thist-rzie, Qu- 
mine, betunthinzole, henzoisoariazole, bercoxhiaz- 
ine and partially or fully saturated rings thereof, 

(ii) carbocyclie deg, 
(iii) a group of formula: 

cue-cHuo— 

wherein X is halogen, or 
(iv) hydrogen. 

1 is 1 or 2, 
with the proviso that 

the ring represented by R' may be substituted by one or 
two of CI, alkyl, CI, alkoxy, halogen, trifluororn- 
ethyl or nitro; 

the ring represented by le may be substituted by one or 
two of C1.4  alkyl. 	alkosy, halogen. trilluorom- 
ethyl. nitro or a group of the formula: 
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wherein R'' is hydrogen nr C1  alkyl. and the ring 
represented by R3  may be substituted by one or two 
of 	alkyl. Cr _. alkoxy, halogen, irilluorumethyl, 
nitro, cyan, ethynyl or a group of the formula: - -- 

-someR4  

wherein R7  and RN  are independently hydrogen or C,, 
alkyl. and with the proviso that 

R2  is not hydroxy when Y is a bond; and 
ft' is not bonded through its nitrogen atom when Z is 

vinylene, 
or pharroAmulically acceptable acid addition salts thereof 

or pharmaocuticany acceptable salts thereof. 

Preferred compounds include 

24 I -Ind thrzoly1)-4 4242-hydroayethox y)c:thyl nmino -543 
-mettioxyptannyprriethylpyrimidine, 
l -1midazoly1)-4-phenyl methyl aminopyrimidinc, 

2(1-Imidazoly1)-4-(2-medioxyethYl)arninopyrimidine, 
2(1-Imidazoly/)-5-ethyt-4-phcnylmethylaminopyrimitlinc, 
2-(1-Itnidar.oly1)-5-phenylrocthyl-4-phenylructltylantioopy- 

rimidine, 
241-Irnidar.oly 10-5-methy1-4-phenylmethylominopyri 

2-(l-1midity.oly1)-5.6-dirnethyl-4-phatylmethylaminupyri-
midino. 

24I-Imidazoly1)-5-(3-methoxyphenyl)methy1-4-(2-mcth- 
oxycthyDamlnopyrimidine, 

24l4midazoly1)-5-(4-methoxyphenyl)tocthyl-4-42-(2-hy- 
droxyeihoxy)ethyllarninopyrimidinc, 

2-(14midry.oly1)-5-(4-methoxyphenyl)methyl-4-(2-ineth- 
oxyallyl)aroloopyrirnidlne or 

2-(1-Intidmoly1)-5-(4-rnelhoxyphenyl)melhy1-4-phenylni- 
cthylaminopyrirnidine. 

241-Stnidazoly0-5-phenoxyrnothyl-4-phonylincthylami- 
nopyrimidine. 

2-( I -Imidasoly1)-5-(1-Imidazolypmethyl-4-phenylmethy-
larnitopyrimidinc, 

2-(I -Imidarc41)-5-(1-chltirovinyl)-4-phertylmothylami- 
nopyrimidinc. 

2-(I-imidazoly1)-5-(2-thierty1)-4-phenylmelbylarninopyri- 
tilidine, 

2-(1-Imidazoly1)-542-thiazoly1)-4-phenylmethylaminupyri- 
midine, 

241-littidar.oly1)-5-(2-thieny1)-4-(1.3-clioxaindan-5-y0m- 
ethylamlnopyrimidire. 

241-Imidazoly1)-5-(24hieny1)-44242-hydroxyahoxy- 
)ethyliarnitiopyrimidine, 

2-0-Imidazoly1)-5-(2-thisnyl)-4-(1-naphihyl)melhylaml- 
nopyrirtildioe, 

2-(l-ltnidscoly1)-5-(2,4131enyl)-4-(4-tnethoxyphonyi)methy- 
lamiaopyrimidinc, 
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24 1 -Intidazoly1)-5-(2-thicnyl)-4 -(3-nwthoxyphcnyl)rnoltly-
laminopyrimidinc, 

2-(1-1mi dazoly1)-5-(2-thicny1)-4-(2 -fury 1)mohylamilmpyri 
midinc, 

2- ( 1 -1m idatol y1)-5-(2-thicny1)-4-(2-111icirty1)mcdlyla m - 
nopyri 

2- (1 -lin idwzol y1)-5-(2-thicayl)-4-(3-pyridyl)mabylumi- 
nopyrimiclinc, 

2-(1-1inidazoly1).5-(2-thicny1)-4-(2-mothoxyctliy1)ami- 
nopyrimidinc. 

2-( 1 -1m i dar.oly1)-5-(2-thicny1)-4-plIcnyl a tictlicuy a iii i l pyi 
midinc, 

2-(1-1midazolyI)-5-(2-thicny1)-4-(4-chlorophcayI)mmhy-
laminopyrintidinc, 

Amidazoly1)-5-(2-111cny1)-4-(3-chloroplIcaY1)mc.illy-
laminopyrimidinc. 

2-(1-1midazoly1)-5-(2-11dcny1)-4 -(1,3 ioxa n dat 1-5 -yl)m-
cthylaminopyri midi nc. 

241 -1i nidazoly1)-5-(4 -cncthylptscrty1)-4 I,3-dioxaindan- 
5-yl)mcthylami nopyrimidinc, 

2-(1-1midar.oly1)-5-(4-mehoxyphcuy1)-4-(1.3-dioxaindan- 
5-ypinothylaminopyrimidino, 

2-(1 -Imidazoly1)-5-(5-mcilly1-2-thicayl) -4 -( 	1,3- d in xai n - 
dan-5-yl)mcthylaminopyrimidinc, 

2-(1-Imidazoly1)-5-(2-M1cny1)-4{4-( 1-imidarolyl)phcnyLJ  
mclhybuninopyrim (dine, 

2-(1-Imidaxoly1)-5-(370yridy1)-4-11,3-di unindart- 5-yl)m- 
ahylaminopyriroldinc. 

2-(1-1midazoly1)-5-(3-fury1)-4-(1,1-dioxaincLm-S-y1)mcthy- 
imninopyrimiclinc. 

2-( 1 -1mi d azo ly1)-5-(3-pyridy1)-4 -plIcnylmethyl mi riopyri-
midinc. 

2-(1 -Imidazo ly1)-5-(4-chl coptscay1)-4-( 1,3 -dioxai nd an-5-
yl)mcdtylaminopyrimidino, 

2-(l3cnximidaml- l -y1)-5-(2-thicny1)-4.(1 ,3-diontindan -5-
yl)rrecthylaminopytimIdinc. 

• 2-(1-1midamly1)-5-(2-thicriy1)-4-(4-mhoxycarbony1phcny1- 
)mcthylominopytimidlnc. 

2-(1-Imidaroly1)-5-(2-rsophiby1)-4-(1.3-ciiuxuinden-5-yl)m- 
cthylaminopyrinddinc, 

2-(3-Pyridy1)-5-(2-ttricny1)-4 -( 1.3-tliox a i mlan-5-yl)m c Lhy-
la minopyrimidirtc, 

2- [2-(3-Pyrklyl)vi ny1]-5-(2-thicny1)-4-(1 	xai ad eu -5 - 
yl)methylaminopyrimidinc, 

2-(2-Mcthyl- 1 -Imidemo1y1)-5-(2-thicny1)-4 -( 1.3-d ioxuin- 
dan-5-y1)mclhylaminopyrimldInn or 

2-(1-Imidazo1y1)-542-tidcny1)-4-(timuimWazol-5-y1)m- 
clhylaminopyrimidlno. 
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European published paten t application No. 0728759 
discloses compounds of the formula 

N.Y —E 

Z—Cyc —R3  

(I) 

wherein 

is a heterocycle selected from 

n is 0, 1 or 2; 
Y is single bond or C1-6 alkylene: 
Z is single bond, C1-2 alkylene or vinyiene: 
E is 

(i) 4-15 membered. unsaturated, partially saturated or fully saturated, mono or bicyclic hetero ring containing 
one or two hetero atoms, chosen from nitrogen, oxygen and sulfur, not more than one hetero atom being sulfur. 
OD 4-15 membered. unsaturated or partially saturated. mono or bicycle carbocyclic ring. or 
(ii) -0R4; in which R4  is hydrogen atom, C1-4 alkyl or C1-4 alkyl substituted by a hydroxy group; 

Cyc is 5-7 membered, unsaturated, partially saturated or fully saturated, monocyclic hetero ring containing one or 
two nitrogen atoms or 5-7 membered, unsaturated or partially saturated, twonocyclic carbocyclic ring; 
R1  is hydrogen atom or C1-4 alkyl; 
R2  is hydrogen atom. C1-4 alkyl. C1-4 atkoxy or halogen atom; 
R3  is hydrogen atom, CI -4 alkyl. C1-4 aticoxy or -COORS; in which Rs  is hydrogen atom or C1-4 alkyl; 
With the proviso that 

ft) a Cyc ring does not bond to Z through a nitrogen atom in the Cyc ring where Z is vinylene and that 
(2) Y is not a single bond, when E is -OR4; or a pharmaceutically acceptable add addirton salt, pharrnaoauti - 
catty acceptable salt or hydrate Thereof. 
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wherein: 	 Rt  

R I  is hydrogen. alkyl. cycloalkyl, cycloalkyl substituted 
by alkyl or hydroxyl, 2- or 3-tetrahydrofuranyl. 3-tct-
rahydrothienyl 1.I.-dioxide, cycloalkyl-alkyl. easboxy-
alkyl. carbo-lower-ahcoxy-alkyl, diancylarniooalkyl, 

phenyl-tower-alkyl. phenyl-lower-al3cyl in which the 
phenyl ring is substituted in the 2. 3. or 4-position by 
one or two substituerns, the same or differentt, selected 
from the group =listing of amino. halogen. alkyl. 
carboxyl. carho-lower-alkoxy. rarbarnoyl, NTIS02-
(quinofinyl), nitro and cyano: 

RI  is hydrogen, lower-alkyl, phenyl-lower-alkyl, lower- 
alkoxypheny/-1 ower-al kyl , 	dil o wer-al koxy- phenyl - 
lower-alkyl, pyodyl-lower-alicyl, cycloalkyl-lowex-
alkyl, phenyiamino. dialkylamino, halogen. 
trilluommethyl, lower-alkylthio. cyano or nitro; and 

R° is a five or six membered heterocyclic ring containing 
from one to two nitrogen atoms., substituted—or unsub-
stituted—at any available carbon atom by one or two 
substituems, the same or different, selected from the 
group consisting of lower-alkyl, halogen, lower-alb:my, 
cycloalkyloxy, 4-ruorpholinyl,- lower-alknxy-lowcr-
alkoxy, hydroxy. imidazolyl oxo and 4-morpholinyl-
lower-alkoxy; or at any available nitrogen atom by 
lower-alkyl. luwer-alkauoyl, or trifluoroacetyl; or a 
pharmaceutically acceptable acid-addition salt thereof. 

Preferred compounds include: 

1-cyclorxmlyt-3-methyl.644-pyridyupy01013.4--cu 
pyrintidin-4-onc, 	" 

1-Cyclopenty1-3-ethyl-6-(3-ethoxy-4-pyridyl)pyra-
zolo[3,4-d]pyrinticlio-4-one, 

I -Cyracmcntyl-3-ethy1-643-methOxY-4-PYrid91)Pru-
solo[3,44)pytirrildin-4-41ne, 

l-Cyclopenty1-3-trifluoremethyl-6-(3-etboxy-4-py- 
ridyl)pyrasolo[3,4-d]pyriraidio-4-one. 	- 

1-Cyclapenty1-3-ethyi-6-(2-(1-imidazoly1)-4:py-

tidyl)pyrazolo[3.4-d]pytimidin-4-one,  
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U.S. Patent No. 5,721,238 discloses compounds of the 
formula 

D 

in which 
A represents oxtranyl, which is optionally substituted by 

straight-main or branched alkyl having up to 8 carbon 
atoms, which in tetra can be substituted by phenyl, or 
represents a radical of the factual., 

R 	—10. Rf-1.-"L —R4  ea CG—Rs 

wherein 
R' denotes hydrogen or straight-chain or branched alkyl 

having up to 6 carbon atoms, 
R1  denotes straight-chain or branched alkyl having up to 

8 carbon atoms, which is optionally substituted by 
phenyl, 

R' denotes straight-chain or brandied alkyl having up to 
S carbon atoms or a group of the formula —0R6, 
wherein 
R6  denotes hydrogen. a hydroxyl-protecting group or 

straight-drain or branched alkyl having op to 5 
carbon mama, 

Re  denotes straigld-drain cr branched alkyl. having 2 to 10 
carbon atoms, which is optionally substituted by 
phenyl. 

L denotes a radical of the formula —CO—. --C31(011), 
—CH*. --C3(N,) or —CH(O-50A'). 
whack 
le denotes straight-chain or branched alkyl having op 

to 4 carbon atoms or phenyl, 
e denotes straight-chain or trundled alkyl having 3 to 8 

carbon atoms which is substituted by pkienyL or 
denotes berayl or 2-phenylethyt. 

D represents hydrogen, orrepresents a group of the formula 
--802—NR6R9, 
wherein 
R` and RI" are Identical or different and denote hydrogen, 

phenyl or straight-chain or branched alkyl having up to 
6 carbon atoms, which is optionally substituted by 
hydroxyl, or, together with the nitrogen atom. form a 5-
to 6-membered saturated heterocyclic radical arhich 
has up to 2 further hetet° atoms from the stales 
consisting of S. 1 and/or 0 and it optionally 
substituted. including via a free N function, by straight-
chain or branched alkyl having up to 6 carbon atoms, 
which in turn can be substituted by hydroxyl. and 

E represents straight-chain or branched alkyl having tip to 8 
carbon atoms. and tautosnets and mkt thereof, 
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Preferred compounds include: 

0 

OK 

OH 
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U.S. Patent No. 5,294,612 discloses compounds of the 

formula 

wherein: 
11 1  is hydrogen. alkyl, Cs to C, cycloalkyl, C. to C7 

cycloalkyl substituted by CI to C10 alkyl or hy-
droxyl, 2-or 3-tetrahydrofuranyl, 3-tetrahydrothie-
nyl LI, -dioxide, C4 to C7 cycloalkyl-C1  to Cm 
alkyl, carboxy-CI to Cm alkyl, carbo-C1 to Cr low-
er-alkoxy-Ci to Cro alkyl, dialicylamitio C1 to Cro 

.alkyl, phenyl-C1 to C4 lower-alkyl, phenyl-Ci to Cs 
lower-alkyl in which the phenyl ring is substituted 
in the 2, 3, or 4I-position by one or two substituents, 
the same or different, selected from the group con-
sisting of amino, halogen, CI  to CID alkyl, carboxyl, 
carbo-C1 to Cs lower-alkoxy, carbamoyl, 141:1S02-
(quinolinyl), nitro and cyan: 

R3  is, C1 to C4 lower alkyl, phenyl-CI to Cs lower-
lower-alkoxyphenyl-C. to C4 lower-alkyl, 

diCi to Cs lower-alkory-phenyl-C1 to Cs lower-
alkyl, pyridyl-C1 to Cr lower-alkyl, Cs to C7 oy-

oalkyl-C to Cslower•alkyl, phenylamino, diC1 to 
alkylamitio, halogen, tritluoromethyl, C1 to Cs 

lower-alkylthio,-cyan or nitro; and 
R6  is a nine or ten membered bicyclic ring having 

carbon and from one to two nitrogen atoms, and 
the heterocycle is made up of fused 5 or 6 mem-
bered rings or such ring substituted at any available 
carbon atom by one or two substituents, the same 
or different, selected from the group consisting of 
CI to Cs lower-alkyl, halogen, CI to C6  lower-
&Mazy, CI to C7 cydoalkyloxy, 4-morpholinyl, C1 
to C. lower-alkoxy-C1 to C,  lower-ataxy. by-
droxy. inaidazolyl, oxo and 4morpholinyl-C1 to C4  
lower-alkoxy, or at any available nitrogen atom by 
C, to C6 lower-alkyl, C2 to C4 lower-sdkaii0y1, or 
trilluoroacetyl; or a pharmaceutically acceptable 
acid-addition salt thereof. 

Preferred compounds include: 

1-Cyclopenty1-3-metbil-6-(4-quinolbay1)-
pyrazolo[3.4-d]pyrknidia.4..one 
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WO 93/12095 discloses compounds of the formula 

(I) 

or a pharmaceutically acceptable salt thereof, 
wherein RI is H, C1-C4  alkyl, C1-C4  .alkoxy or CONR3R6; 

R2  is H or Cl-C4  alkyl; 
R3  is C2-C4  alkyl; 
R4  is H, C2-C4  alkanoyl optionally substituted 
with NR7RZ, (hydroxy)C2-C4  alkyl optionally 
substituted with NR7122 , C.H--cHCO2R9, 
CliCHCONR7R6, CH2CH2C0R9, CH2CrizcONR7R4 , SO2NR'R1 , 
SO-INH (C112) ?nee or imidazolyl; 
RS  and 116  are each independently H or C1-C4  
alkyl; 
R7  and 124  are each independently H or c1-c4  
alkyl, or together with the nitrogen atom to 
which they are attached form a pyrrolidino, 
piperidino, inorpholino or 4-(NR1°)-1-
piperazinyl group wherein any of said groups 
is optionally substituted with CONR3R6; 
R9  is H or C1-C4  alkyl; - 

R10  is H, CI-C3  alkyl or (h.ydroxy)C2-C.3  alkyl; 
and 	n is 2, 3 or 4; 
with the proviso that R4  is not H when 11` is H, C1-C4  
alkyl or C1-C4  alkoxy. 

BNSDCCI D WO 99595644 1_1 0762
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Preferred compounds include: 

2 - (2-ethoxy-5 j 4- (2-hydroxyethyl) -1 -p iperaz inyl-
sulphonyl] phenyl} -8 -methylquinaz of in-4 - ( 3H) -one ; 

2 -(5-j4 -( 2 -hydroxyethyl) -l-piperaz inyisulphonyl] - 
2 -n-propoxyphenyll -8-methylga ina.z ol in=413H) -one ;- 

a-methyl-2 - (5- (2- ( 4 -methyl-l-pipera_z inylcarbonyl) - 
ethenyll -2-n-propoxyphenyl } guina.zo lin- 4 (3H) -one ; 

8 -ca.rbamoy1-2 2-ethoxy-5- [ 4 - ( 2 -hydroxyethyl) -1 - 
pipe_razinylsulphonyl ] ph enyll guinazol in -4 43H) -one; 
and. 8 -ethylcarbamoy1-2 - (2 -n-propa xyphenyl) qu in a zo 1 'in-
4 ( 3 /1) -one; 
and. pharmaceutically acceptable salts thereof. 

WO 93/07149 discloses compounds of the formula 

or a pharmaceutically acceptable salt thereof, 
wherein R' is CI-Cd  alkyl; 

Pe is H, methyl or ethyl; 
R3  is C2-C4  alkyl; 
Pe 	C1-; alkyl optionally substituted 
with ruele , oN, CONRSR6  or Coll'; C2-C4  alkenyl 
optionally substituted with CN, CON11511.6  or 
c02le; 	alkanoyl optionally substituted 
with NR5Ie; SO2NR5R6; CONR51e; CO2R7; or halo; 
R5  and le are each independently H or C1-C4  
alkyl, or together with the nitrogen atom to 
which they are attached form a pyrrolidino, 
piperidino, morpholino, 4- (NW) -1-piperazinyl 
or 2-imidazoly1 group wherein said group is 
optionally substituted by one or two CI-C.4  
alkyl groups; 
R7  is H or C1-C4  alkyl; 

and 	R6  is H, Cl'-C; alkyl or hydroxy C2-C; alkyl. 
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Preferred compounds include: 

6 -(5 -bromo-2 -n-propoxyphenyl) -3 -methyl -1 -n -propyl - 
1,5 -dihydro -4H-pyrazolo[3„4-dlpyrimidin -4 -one; 

3 -methyl -6-(5 -morpholinosulphonyl -2 -n-
propoxypheny1)-1 -n -propyl -1, 5-dihydro-4H -pyra.zolo[3,4 - 
d)pyrimidin-4-one7 

6 -[5-(2 -carboxyviny1)-2 -n-propoxyphenyl) -3 -methyl - 
1 -n -propy1-1,5-dihydro-4H -pyrazolo13,4 -d]pyrimidin-4-
one; 

6- [5- (2-t-butoxycarbonylviny1) -2 -n-propoxyphenyl ] - 
3 -methyl-l-n-propyl-1 , 5-dihydro-4H-pyrazolo [3 , 4 - 
d)pyrimidin-4 -one; 

3 -methyl -6-[5-(2 -morpholinocarbonylvinyl) -2 -n-
propoxyphenyl] -1 -n-propyl -1,5 -dihydro-4H -pyrazolo[3,4 - 
dloyrimidin -4 -one; 
and 	3 -nethyl6 -[5-(2-morphoainocarbonylethyl) -2 -n- 
pronoxyphenyl] -1 -n-propyl -1,5-dihydro -4H -pyrazolo[3,4-
dlpyrimidin-4 -one; 
and pharmaceutically acceptable salts. thereof. 

European published patent application No. 0607439 
discloses compounds of the formula 

R 

(1) 

[in formula (1), ring A represents a benzene ring, a pyridine ring or a cyclohexane ring; ring B 
represents a pyridine ring, a pyrimidine ring, or an imidazole ring. 

Provided that the ring A and the ring B are combined sharing two atoms.and the atoms shared may 
be either a carbon atom or a nitrogen atom. 

• in the case where the ring A is a pyridine ring and that except the case where the ring-B shares the 
nitrogen atom of this pyridine ring to combine therewith, the ring A is represented by 
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R', R2, R3  and R4  , eat of which may be the same or different from one another, represent each a 
hydrogen atom, a halogen atom, a lower alkyl group which may be substituted with a halogen atom, a 
cycloaikyi group which may be substituted, a lower alkoxy group, a hydroxyalkyl group, a nitro group, a 
cyano group, an acylamino group, a carboxyl group which may be protected, a group represented by 
the formula 

(wherein R7  represents a lower alkyl group, and n represents 0 or an integer of 1 to 2), or a group 
represented by the formula 

R45  

-N 

R46 

(wherein R's and R". each of which may be the same or different from each other, represent each a 
hydrogen atom or a lower alkyl group: or R45  and R" can form a ring which may contain another 
nitrogen atom or oxygen atom together with the nitrogen atom to which they are bonded with the 
proviso that this ring may be substituted): or, two of R1. R2. Fi3  and R4  may together form 
methylenedioxy. ethylenedioxy or a phenyl ring. 

Rs represents a hydrogen atom. a halogen atom, a hydroxyl group, a hydrazino group, a lower 
alkyl group, a cycloalkyl group which may be substituted, a lower alkoxy group, a lower aikenyi group, 
a carboxyalkyl group which may be protected, a carboxyalkertyl group which may be protected, a 
hydroxyalkyl group, a carboxyl group which may be protected, a group represented by the formula 

(wherein Rs represents a lower alkyl group, and m represents 0 or an Integer of 1 to 2), a group 
represented by the formula -0-Rs (wherein Rs represents a hydroxyalkyl group which may be 
protected, a carboxyaflcyl group which may be protected or a benzyl group which may be substituted). 
a group represented by the formula 

R"  

(wherein Rm represents a hydroxyl group. a }cower alkyl group, a lower alkoxy group, a hydroxyalkyl 
group or a hydroxyalkytoxy group), a heteroaryt group which may be substituted. a 1,3-benzdioxolyt 
group which may be substituted, a 1,4-berizclioxyl group which may be substituted, a 1,3-benzdiox-
olylalkyl group which may be substituted, a 1,4-benzdioxyfalkyl group which may be substituted, a 
group represented by the formula -C(R24) w X [wherein X represents an oxygen atom, a sulfur atom or a 
group represented by the formula =N-R'° (wherein A'° represents a hydroxyl group, a cyano group or 
a carboxyallcylcixy group which may be protected); and R24  represents a hydrogen atom or a lower 
alkyl group], or a group represented by the formula -NR"R12  (wherein R" and Ft12, each of which may 
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be the same or different from each other. represent each a hydrogen atom. a lower alkyl group, a 
hyoroxyalkyl group, an aminoalky) group, a carboxyalkyl group whrch may be protected, an alkylcar-
bamoyf group. a carboxyalkylcarbamoyl group which may be protected, a heteroarylafkyl group which 
may be substituted. a 1.3-benzoxolyfalkyl group or a 1,4-benzdioxylalkyl group; or. further, R" and R12  
can form a ring which may contain another nitrogen atom or oxygen atom together with a nitrogen atom 
to which they are bonded with the proviso that this ring may be substituted). 

Rc,  represents a hydrogen atom, a halogen atom, a hydroxyl group, an amino group, a tower alkyl 
group, a tower alkoxy group, a tower alkerwIrgroiip, a t:3-locrtzdioxotylalkyloxy group, a 1.4-benzcliox-
yialkyloxy group, a phenylalkyloxy group which may be substituted, a group represented by the 
formula 

R'5  

(wherein R'3  and R", each of which may be the same or different from each other, represent each a 
hydrogen atom, a tower alkyl group or a lower alkoxy group; or, further. R'3  and R" may together form 
methylenedioxy or ethylenedioxy). a group represented by the formula 

0 	R' 

R'' 

a group represented by the formula 

R" 

R" 

a group represented by the formula 

a group represented by the formula 

R I t 

R" 

(in these formulas, R'5  and 1115 , each of which may be the same a different from each other, represent 
each a hydrogen atom, a lower alkyl group or a lower alkoxy group; or. further. R's and R1' may 
together form methylenedioxy or ethyieneclioxyl, a piperidne-4-spiro-2'-dioxan-1 -yl group, a group 
represented by the formula 
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- Z- (CH2 )$ 

(wherein R" anc R43 , each of which may be the same or different from each other, represent each a 
hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R" and R49  may together form 
rnethylenectioxy cr ethylenedioxy; and Z represents a sulfur atom or art oxygen atom), a group 
represented by Ina formula 

- ra 

(wherein K.° represents a hydroxyl group, a halogen atom, a lower alkyl group, a lower alkoxy group, a 
carboxyl group which may be protected, a cyan group, a hydroxyalkyl group or a carboxyalkyl group), 
a group represented by the formula 

R17  

-N- Y -R18  

[wherein R17  represents a hydrogen atom, a lower alkyl group, an awl group, a lower atkoxyatiryl 
group, a carboxyalkyl group which may be protected or a hydroxyalkyl group; Y represents a group 
represented by the formula -(CI-12),- (wherein q is 0 or an integer of I to 8), or a group represented by 

the formula 

-C-;

0  

further, in the group represented by the formula -(CH2)q-, when q is an integer of 1 to 8, each carbon 
atom may have 1 to 2 substituent(s); and R12  represents a hydrogen atom, a hydroxyl group, a 
carboxyl group whidt may be protected, a cyano group, an acyl group, a heteroaryl group which may 
be substituted or a cycloalkyl group which may be substituted], or a group represented by the formula 

R" 

-N-(Ci12), 
R" 

RI: 
R" 

(wherein Flo represents a hydrogen atom, a lower alkyl group, a lower alkoxyalkyl group, an acyl 
group, a carboxyancyl group which may be protected or a hydroxyalkyl group; R'°. Rand R", each of 
which may be the same or different from one another, represent each a hydrogen atom, a halogen 
atom, a hydroxyl group, an amino group, a nitro group, a lower alkyl group, a lower alkoxy group, a 
lower alkoxyalkyl group, a lower alkenyl group, an acyl group, an acyiarnino group, an alkylsul-
tonylarnino group, a hydroxytminoalkyl group, an aSkytoxycarbonytamino group, an aticyloxycarbonyloxy 
group or a heteroaryt group which may be substituted; or, further. two of R2°, R2' and R22  may together 
form a saturated or unsaturated ring which may contain a nitrogen atom, a suttur atom or an oxygen 
atom; and r represents 0 or an Integer of I to 8)]. 
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WO 93/06104 discloses compounds of the formula 

SO2NR3R4  

or a pharmaceutically acceptable salt thereof, 
wherein R' is methyl or ethyl; 

R2  is ethyl or n-propyl; 
and 	R.' and R4  are each indepdendently H, or 

alkyl-optionally substituted with c5-c7  
cycloalkyl or with morpholino. 

Preferred compounds include: 

5-p-ethoxy-5-(3-morpholinopropylsulphamoy1)-
pheny11-1,3-dimethyl-1,s-dihydro-711-pyrazolo[4,-d)-
pyrimidin-7-one; 

l-ethy1-5-[5-(n-heylsulphamoy1)-2-n-propoxy-
phenyl]-3-methyl-1,64dihydro-7H-pyrazolo(4,3:-
d)pyrimidin-7-one; 

l-ethyl-S-(5-diethylsulphamoy1-2-n-propoxy-
pheny1)-3-methyl-1,6-dihydro-7H-pyrazolo[4,3-d]-
pyrimidin-7-one; 
and 5-(5-(H7cyclohexylmethyl-H-methylsulphamoyl) 2-n-
propoxypheny1171-ethy1-3-rriethyi-I , 6-13.11wdro-711-
pyrazolo[4,3-d]pyrimidin-7-one; 
and pharmaceutically acceptable salts thereof. 
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U.S. Patent No. 5,346,901 discloses compounds of the 

formula 

wherein 
RI is H. Ct-C3 alkyl. C3-05 cycloalkyl or CI-C3 

perfluoroalkyl; 
R2  is H. C1-C6 alkyl optionally substituted by OH, 

C1-C3 alkoxy or C3-C6 cycloelkyl, or C1-C3 per-
fluoroalkyl; 

R3  is CI-C6 alkyl, C3-C6 alkenyl, C3-C6 
C3-C7 cycloallcyl, Ci-C6 perfluoroalkyl or (C3-C6 
cycinalk yl)C -C6 alkyl:  . 

R4  taken together with the nitrogen atom to which it 
is attached completes a pyrrolidinyl, piperidino, or 
morpholino group; 

Rs is H. C,-C4 alkyl, Ct-C3 alkoxy. NR'R5, 'or 
CONR7Rg; 

R7  and Rg are each independently H. 	alkyl. 
(Ci-C3 alkoxy)C2-C4 alkyl or hydroxy C2-Qs al- 
kyl; and pharmaceatically acceptable salts thereof_ _ .  

European published patent application No. 0442204 

discloses compounds of the formula 

( 1) 

or a pharmaceutically acceptable salt thereof. wherein 
R1  Is Cs..ealyl. C2..ealkenyl. Cj_scydoalkyl Ci_salkyl. or Ci.4alkyl substituted by 1 to 6 fluoro groups ; 

R2  Is Cs_ealkyttisio, Ci_ealkylsulphonyl. Cs.salkoxy, hydroxy, hydrogen. hydrazine. Ci_ealkyl, phenyl, - 

NHCOR3  wherein R3  is hydrogen or Cs..4, alkyl. or-NR41:15. wherein R4  and R3  together with the nitrogen 
atom to which they ere attached form a pyrrolitfmo, piperidino. haxehydroazepino, morpholino or 
ptpemzino ring, or R4  and R5  are Independently hydrogen. C.2..6cycionlkyl or C s...salkyi which is optionally 

substituted by -CF3. phenyl, -S(0)„Cs.,, alkyl wherein 
n is 0.1 or 2. 	-0O2117  or -NR8R° wherein Re to R3  are Independently hydrogen or Cs.alkyl, pro- 

Acted &antic carbon atom adjacent to the nitrogen Morn Is not substituted by said -S(OLC-i-isalkYl. 
or -NR6R3  groups ; 
R Is halo, C1..4elltyl. G, alkoxy, want. -CONR131111, CO2R12, Cs_i alkylS(0),„ -NO2, 	-NIICOR12  
or SO2NR14R15  wherein n Is 0, 1 or 2 and R113  to Ris are Independently hydrogen or Cs., alkyl ; and 
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is a ring of sub-formula (a) or (b) : 

(a) 
	

(b) . 

Preferred compounds include: 

2-(5.cyano-2-propoxypiieny1)-7-methyithiopyrirnido44,6-qpyrirnidin-4(3H)-ona. 
2-(5-carboxamido-2-propoxypheny1)-7-rnethytthlopyrirnido[4,5.d]pyrimido-4(31-1)-one, or 
2-(5-carboxarnid o-2-propoxyphe nyI)-7-cyclopropylarrtino[4,5-d]pyrimido-4(3H)-one. 

or a pharmaceutically acceptable salt thereof. 

U.S. Patent No. 5,010,086 discloses compounds of the 
formula 

wherein 
RI and R3 arc hydrogen or lower alkyl; 
Its is tower-alkyl or fluorinated tower-alkyl; and the 

pyridine-N-oxide is attached at the 4- or 3-positiom 
or a pharmaceutically acceptable acid-addition salt 
thereof. 

Preferred compounds include: 

1,34Nhydro-6-(4-pyridinyil)-S-trilleorontethyl-21-1-
imidazo[4,5-h]pyridin-2-one N-(py)-oxide 
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U.S. Patent No. 5,290,933 discloses compounds of the 
formula 

(1) 

or a pharmaceutically acceptable salt thereof. wherein 
R' is CI-alkyl. C,-salkenyl, Cs.se ycloalkyl CI _oat kyl, 

phany1C)..6alltyi or Ci_alkyl substituted by I to 6 
fluoro groups; and 

IV is hydrogen. —N1-100R3, or —CONR4R5, wherein 

R3  is Ci_oalkyl. Rt is 
CI-alkyl and R5  is hydrogen or Ct.6alkYl. 

Preferred compounds include: 

N-methyl 	I.6-ciihydro-6-oxo-2-p-proposypnenyi)- 
pyrimidine-5-carbaxamide. 

N,N-dimethyl 1,6-dihydro-6-oxo-2-(2-proposypheny1)-
pyrimidine-5-mrboxamide. 

5-acetarnido-2-(2-propoxyphenyl)pyrimidin-40H)-one, 
or 

242-propoxypbertyppyrimidirt-4(3H)-one, 
or a phartnaceutically acceptable salt thereof. 

U.S. Patent No. 5,073,559 discloses compounds of the 
formula 

As 

ft) 

or pharmaceutically acceptable salt thereof. wherein 
R1  is CI-alkyl, C2.6alkenyl, Cs-scycloalkylCi_salkyl, 

phenylCi-f.allcyl or Ct-alkyl substituted by I to 6 
fluoro groups; 

R2  is hydrogen. hydrnxy. CI-alkyl, phenyl. mer-
capto. C)...talkylthio, CFI or amino 

R3  is hydrogen. nitro, amino, CI-alkanoylataino, 
Ci.4-alkoxy, CtaaIkyl, halo. SO2NR4R5, 
CONR4R5. cyano or Cl_alkylS(0),,; 

R4  and R5  are independently hydrogen or Cl.aalkyl; 
and 

n is O. 1 or 2; 
provided that R3  is not hydrogen when RI is CI..salkyl 
or Cz-balkenyl and R2  is hydrogen or hydroxy. 
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Preferred compounds include: 

242  2-12,2,2-trifluoroethoxyiphouyl)purin-6-one. 
242 2-cyclopropylmethoxypheny0purin-6-one, 
242 2-bersayloxyphenyl)paria-6.11-dionc, 
242 2-propoxypherty1)-11-trilluotomethytpurin-6-one. 
2-(2 2-propoxypheny0-13-phertylpurin-6-orte, 
242 2-propozypheny0-11-methylpurin-6-one, 
242-propoxypheny1)-8-mercaptopuria-6-onc, 
2-(2 2-propoxypheny1)-11-methylthiaptuin-6-one, 
242 2-propoxypheny1)-g-2minapurin-6-one. 
2-(2 2-propoxy-5-nitrophertyl)purin-6-one. 
242 2-propoxy-5-atrainophenyl)purin-6-one, 
242(2-propoxy-5-acetsraidophenyl)purin-6-one. 
242 2-propoxy-4-metholypheny0purio-6.octe, 
.242 2-propoxy-5-methoxyphenyl)purin-6-ooe. 
242 2-propozy-4-tricthylpheny0purin-64one, 
242 2-propoxy-5-fluorophenyl)purin-6-one, 
242 	2-propozy-5-dimethylsulphamoylpher yl)purin- 

6-otte. 
2-(2 	2-propoxy-5-methylsulphamoyIpheny0punn- 

6-orie. 
2-(2 2-propoxy-5-sulphamoylphenyl)purth-6-onc. 
242 2-proposy-4-methylthlopheny0purin-6-one, 
242 2-propozy-S-cyarsophenyl)purin-6-one. and 
2(2.(2-propoxy-5-carhamoylphenyl)pu ria-6•one. 
or a pharmaceutically acceptable salt thereof. 

International Patent Publication PCT/EP96/03024 (W097/03675) 

discloses compounds of the formula: 

(1) 

and salts and solvates (e.g. hydrates) thereof, in which: 

Ro represents hydrogen, halogen or C1_6 alkyt; 

R1  represents hydrogen. Ci.6alkyl, C.2.6  alkenyl, C2.6  alkynyl, haloC1_6alkyl. 

C343cycloalkyl. C3_8cycloalkyICI..3alkyl, arylCi..3alkyi or heteroary1C1.3alkyl; 

R2  represents an optionally substituted monocydic aromatic ring selected 

from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

ring • 	 attached to the rest of the molecule via one of the benzene 

ring carbon atoms and wherein the fused ring A is a 5- or 6-membered ring 

which may be saturated or partially or fully unsaturated and comprises carbon 

atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 

nitrogen; and 

R3  represents hydrogen or C1.3  alkyl, or R1  and R3  together represent a 3- or 
4- membered alkyl or alkenyl chain_ 
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Preferred compounds include: 

Cis-2.3.6,7,12.12a-hexahydro-2-butyl-6-(4-methylpheny0- 

Pyrazino[2',1':6,1]pyrido[3.4-blindole 	 ___....._ 

(6R.12aR)-2.3.6,7,12.12a-Hexahydro-2-isooropyl-6-(3,4-methylenedioxyphenyl)- 

pyrazino[Z,l':6.1]pyrido[3.4-13]indole -1,4-dione: 	_ 

(6R.12aR)-2.3.6,7.12.12a-Hexahydro-2-cyclooentyl-6-(3.4-

methylenedioxypheny1)-pyrazino[2'.1%6.1]Pyrido[3.4-b]incloie -1,4-dione: 

(6R,12aR)-2.3.6.7.12,12a-Hexahydro-2-cyclopropylrnethyl-6-(4-methorypheny1)-

pyrazinoV,1":6,1jpyrido[3.4-bjindole -1,4-dione; 

(6R. 1 2 aR)-2,3.6,7,12,12a-Hexahydro-6-(3-chioro-4--mettioxypheny0-2-methyl-

pyrazino[2-,1':6,1]pyrido[3.4-blindole -1,4-dione; 

(6R.12aR)-2.3,6.7.12,12a-Hexahydro-2-methyi-6-(3,4-rnethylenedioxypheny1)-

pyrazinoV,I':6.1jpyridoP.4-blindole-1,4-dione: 

(6R, 12aR)-2,3.6,7.12,12a-Hexahydro-6-(3.4-methylenedioxyphenyI)-

pyrazinotZ, 1' : 6,1) pyrido [3.4-b] indole-1,4-dione; 

(5aR. 12R, 14aS)-1,2,3,5,6,11,12,14a-Oc-tahydro-12-(3.4-

methylenedioxypheny1)-pyrrolotl",2" : 4',51pyrazino[2'.1' : 6,1]pyrido[3,4-

bjinclole-5-1.4-dione: 

Cis-2,3„6.7.12,12a-hexahydro-2-cyclopropyl-6-(3.4-methylenedioxypheny0-

pyrazino[2'.1'.:6,1jpyridor3,4-b)indole -1,4-dione: 

(35. 6R.12aR)-2.3.6.7,12.12a-hexahydro-3-methyl-6-(3,4- 

methylenedioxyphenyl)-pyrazino[2`,1':6,1joyrido[3.4-b]indole -1 ,4-dione; 

and physiologically acceptable salts and solvates (e_g. hydrates) thereof_ 

The specific compounds of the invention are: 

(6R,12aR)-2.3,6,7,12,12a-hexahydro-2-methyi-6-(3,4-methyienedioxyphenyl)-
pyrazino[2',1":6,1]pyrido[3,4-b]indole -1,4-dione (Compound A): arid 

(3S, 6R. 12aR)-2,3‘6.7.12,12a-hexahydro-2.3-climethyl-6-(3,4-
methylenediaxyphenyi)-pyrazino[2',1' : .13pyridor3 4-biindole-1 ,4 -d lone 
(Compound B): 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 
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Examples of cGMP PDE inhibitors contemplated in this 

invention are also described in United States Patent No. 5,346,901 and 
published International Patent Publication WO 94/28902, both of which 
documents are incorporated herein by reference. 

Sildenafil, 14[3-(4,7-dihydro-1-methyl-7-oxo-3-propy1-1H-
pyrazolo[4,3-d]pyrimidin-5-y1)-4-ethoxyphenyljsulfonyl]-4-methyl-
piperazine, and salts thereof are disclosed in WO 94/28902. 

Phentolamine, 3-[[(4,5-dihydro-1H-imidazol-2-Amethyl](4-
methylphenypaminolphenol, and salts and esters thereof, and the use of 
phentolamine in the treatment of sexual dysfunction is disclosed in United 
States Patent No. 5,731,339, also incorporated herein by reference. 

Sildenafil and phentolamine are each known to treat sexual 
dysfunction. The effectiveness of phentolamine for treatment of sexual 
dysfunction is demonstrated by test procedures described in U.S 
5,731,339. Similar procedures can be used to determine the 
effectiveness of sildenafil and combinations of phentolamine and 

sildenafil. 
Since the present invention relates to a method of treatment 

comprising the administration of a combination of two components, the 
components can be co-administered simultaneously or sequentially. 
Alternatively, a single pharmaceutical composition comprising sildenafil, 
or a pharmaceutically acceptable salt thereof, and phentolamine, or a 
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pharmaceutically acceptable salt or ester thereof, in a pharmaceutically 
acceptable carrier can be administered. The components of the 
combination can be administered individually or together in any 
conventional oral dosage form such as a capsule, tablet, chewable 
tablets; powder,-cachet; suspension or soliitiOn7The formulations can be 
prepared using conventional pharmaceutical excipients and additives 
using conventional techniques. Such pharmaceutically acceptable 
excipients and additives include non-toxic compatible fillers, binders, 
disintegrants, buffers, preservatives, anti-oxidants, lubricants, flavorings, 
thickeners, coloring agents, emulsifiers and the like. 

Information on formulations comprising sildenafil are 
disclosed in WO 94/28902. Representative formulations comprising 
phentolamine are disclosed in U.S. 5,731,339. It is contemplated that 
where the two active ingredients are administered as a single 
composition, the dosage forms as disclosed in the aforementioned patent 
or application may readily be modified using the knowledge of one skilled 
in the art. 

A typical formulation for sildenafil comprises 25, 50 or 100 
mg of active and as inactive ingredients, microcrystalline cellulose, 
anhydrous dibasic calcium phosphate, croscarmellose sodium, 
magnesium stearate, hydroxypropylmethylcellulose, titanium dioxide, 
lactose, triacetin, and FD&C Blue #2 aluminum lake. 

A typical formulation for phentolamine is as follows: 

Component mg/Tablet (w/w%) 

phentolamine mesylate, USP 40. ( 1 0) 
Microcrystalline Cellulose, NF 341.6 (85.4) 
Croscarmellose Sodium, NF 16 (4.0) 
Colloidal Silicon Dioxide, NF 0.4 (0.1) 

Magnesium Stearate, NF 2 (0.5) 
Total 400 (100) 

The following are exemplary formulations for the phentolamine 
mesylate/sildenafil citrate combination: 
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Direct Compression Formulation  

Component 	 mg/Tablet 

Phentolamine Mesylate 	 80 

Sildenafil Citrate 	 100 

Microcrystalline Cellulose 	207.5-209.0 

Croscarmellose Sodium 	 10 

Silicon Dioxide 	 0.5 

Magnesium Stearate 	 0.5-2 

Total 	 400 

The direct -compression formulation is manufactured by 

blending the active ingredients and excipients and compressing the 

mixture into tablets. 

Wet-Granulation Formulation  

Component 	 mg/Tablet 

Phentolamine-Mesylate 	 80 

Sildenafil Citrate 	 100 

Microcrystalline Cellulose 	 80 

Lactose 	 114-115.5 

Sodium Starch Glycolate 	 12 

Povidone 	 12 

Water 	 (evaporates) 

Magnesium Stearate 	 0.5-2 

Total 	 400 

The wet-granulation formulation is manufactured using the 

following steps: 

1. the active ingredients are combined with 

microcrystalline cellulose, lactose and sodium starch glycolate in a 

mixer/granulator; 

2. povidone is added to water to form a solution; 

3. the granulating solution (from step 2) is added to the 

powder blend (from step 1) with agitation to form a granulation, and the 

resulting granulation is dried; 

4. the dry granulation is blended with magnesium 

stearate; and 
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5. the mixture is compressed into tablets. 

Fast-Dissolving Formulations 

A 
Component 	 mg/Tablet 

Phentolamine Mesylate 	 40 
Sildenafil Citrate 	 50 

	

Gelatin 	 30 
Mannitol 	 29 

	

Flavor 	 1 

	

Water 	 (evaporates) 
Total Dry Tablet Weight 	 150 

The above tablet form is manufactured by: 

1. forming a uniform dispersion achieved by adding the 

active ingredients and excipients to water with agitation; 

2. filling aliquots of the dispersion into molds; and 

3. lyophilizing to form dry. tablets. 

B 
Component 	 mg/Tablet 

Phentolamine Mesylate 	 40 

Sildenafil Citrate 	 50 

Microcrystalline Cellulose 	 95 
Crospovidone 	 10 

Sodium Bicarbonate 	 2 

Citric Acid 

Flavor 	 1 

Total 	 200 

The tablets are made by blending the combination of the 

actives and excipients and compressing the mixture into tablets. 

The compounds in the combination of this invention for 
tr ating sexual dysfunction are administered in accordance with the 
treatment regimens described in each of the above listed publications. 
For example, for a combination of a Type V cGMP PDE inhibitors such as 
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Sildenafil in combination with phentolamine, the typical dosage is 5 to 100 
mg of Sildenafil and 5 to 75 mg of phentolamine per dose, usually 
administered approximately one hour prior to intercourse. It is expected 
that the dosage of the individual components in the combination will be . 
less than the dosage required when the individual components are 
administered alone. The exact dose of either component of the 
combination to be administered and the timing thereof is determined by 
the attending clinician and is dependent on the potency of the compound 
administered, the age, weight, condition and response of the patient. 
Where the components of a combination are administered separately, the 
separate dosage forms need not be administered simultaneously. 

Since the present invention relates to treatment with a 
combination of active ingredients wherein said active ingredients may be 
administered separately, the invention also relates to combining separate 
pharmaceutical compositions in kit form. That is, a kit is contemplated 
wherein two separate units are combined: for example, a sildenafil 
pharmaceutical composition and a phentolamine pharmaceutical 
composition. The kit will preferably include directions for the 
administration of the separate components. The kit form is particularly 
advantageous when the separate components must be administered in 
different dosage forms (e.g. tablet and capsule) or are administered at 
different dosage intervals. 
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What is claimed is: 

1. A pharmaceutical composition for the treatment of human 
sexual dysfunctioncomprising a therapeutically effective amount of 
phentolamine or a pharmaceutically acceptable salt or solvate or ester 
thereof, a therapeutically effective amount of a cGMP PDE V inhibitor or a 
pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 

2. A composition of claim 1 wherein the cGMP PDE V inhibitor 
is sildenafil or a pharmaceutically acceptable salt or solvate thereof. 

3. The composition of claim 1 wherein the phentolamine is 
phentolamine mesylate. 

4. The composition of claim 1 wherein the sildenafil is sildenafil 
citrate. 

5. The composition of claim 1 wherein the phentolamine is 
phentolamine mesylate and the cGMP PDE V inhibitor is sildenafil citrate. 

6. A method of treating human sexual dysfunction comprising 
the simultaneous or sequential administration of a therapeutically effective 
amount of phentolamine or a pharmaceutically acceptable salt, solvate or 
ester thereof, and a therapeutically effective amount of a cGMP PDE V 
inhibitor or a pharmaceutically acceptable salt thereof. 

7. The method of claim 6 wherein the cGMP PDE V inhibitor is 
sildenafil or a pharmaceutically acceptable salt or solvate thereof. 

8. The method of claim 6 wherein the phentolamine is 
phentolamine mesylate. 

9. The method of claim 6 wherein the cGMP PDE V inhibitor is 
sildenafil citrate. 
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10. The method of claim 6 wherein the phentolamine is 
phentolamine mesylate and the cGMP PDE inhibitor V is sildenafil citrate. 

11. A kit comprising in separate containers in a single package, 
pharmaceutical compositions for use in combination to treat sexual 
dysfunction which comprises in one container a therapeutically effective 
amount phentolamine or a pharmaceutically acceptable salt, solvate or 
ester thereof in a pharmaceutically acceptable carrier and in a second 
container a therapeutically effective amount of a cGMP PDE V inhibitor or 
a pharmaceutically acceptable salt of solvate thereof in a 
pharmaceutically acceptable carrier. 

12. A pharmaceutical composition for the treatment of human 
sexual dysfunction comprising a therapeutically effective amount of a first 
vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof, a therapeutically effective amount of a second vasodilating 
agent or a pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 

13. The pharmaceutical composition of claim 12 wherein said 
first vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is an adrenergic blocker. 

14. The pharmaceutical composition of claim 13 wherein said 
adrenergic blocker is an alpha-adrenergic blocker. 

15. The pharmaceutical composition of claim 14 wherein alpha 
adrenergic blocker is selected from the group consisting of an alpha1-
adrenergic blocker, an alpha2-adrenergic blocker or both an alphal-
adrenergic blocker and an alpha2-adrenergic blocker. 

16. The pharmaceutical composition of claim 12 wherein said 
second vasodilating agent or a pharmaceutically acceptable salt or 
solvate or ester thereof is a cGMP PDE inhibitor. 

17. The pharmaceutical composition of claim 12 wherein said 
first vasodilating agent or a pharmaceutically acceptable salt or solvate or 
ester thereof is an adrenergic blocker and said second vasodilating agent 
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or a pharmaceutically acceptable salt or solvate or ester thereof is a cGMP 
PDE inhibitor. 

18. The pharmaceutical composition of claim 17 wherein the 
adrenergic blacker is selected from the group consisting of phentolamine, 
phentolamine mesylate, phentolamine hydrochloride, 
phenoxybenazmine, tolazoline, dibenamine, yohimbine, terazosin, 
doxazosin and prazosin. 

19. The pharmaceutical composition of claim 17 wherein the 
cGMP PDE inhibitor is a cGMP PDE V inhibitor. 

20. The pharmaceutical composition of claim 17 wherein the 
cGMP PDE V inhibitor is selected from the group consisting of: 
sildenafil, 
(6R, 12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-
methylenedioxypheny1)-pyrizino[2',1':6,1]pyrido[3,4-13]indole-1,4-dione 
(Compound A), and 
(3S,6R,12aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethyl-6-(3,4-
methylenedioxyphenyI)-pyrazino[2',1':6,1]pyrido[3,4-blindole-1,4-dione 
(Compound B) or a pharmaceutically acceptable salt or solvate thereof. 

21. A method of treating human sexual dysfunction comprising 
the simultaneous or sequential administration of a therapeutically effective 
amount of a therapeutically effective amount of a first vasodilating agent or 
a pharmaceutically acceptable salt or solvate or ester thereof, a 
therapeutically effective amount of a second vasodilating agent or a 
pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 
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PATENT 

IN THE UNITED STATES PATENT 
AND TRADEMARK OFFICE 

Applicants: 	 ) "EXPRESS MAIL" mailing label 
) No. EK657817671US 

WILLIAM E. PULLMAN ET AL. 	 ) 
) Date of Deposit: 

U.S. National Phase of 	 ) October 19, 2001 
PCT/US00/11129 filed April 26, 	) 
2000 	 ) I hereby certify that this 

) paper (or fee) is being 
Filed: Herewith 	 ) deposited with the United 

) States Postal Service "EXPRESS 
For: UNIT DOSAGE FORM 	 ) MAIL POST OFFICE TO ADDRESSEE" 

) service under 37 CFR §1.10 on 
Group Art Unit: Unassigned 	) the date indicated above and is 

) addressed to: 
Examiner: Unassigned 	 ) Assistant Commissioner for 

) Patents, Washington, D.C. 
Attorney Docket No. 29342/36206A ) 20231. 

) 

PRELIMINARY AMENDMENT 
ACCOMPANYING APPLICATION TRANSMITTAL 

Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Please amend the above-identified application 

as follows: 

IN THE SPECIFICATION:  

Page 1, after the title, please delete the 

CROSS-REFERENCE TO RELATED APPLICATION in its entirety 

and insert therefor: 
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10/ 031556 
531Rec 	19 OCT 2001 

--CROSS-REFERENCE TO RELATED APPLICATIONS 

This is the U.S. national phase application of 

International Application No. PCT/US00/11129, filed on 

April 26, 2000, which claims the benefit of provisional 

patent application Serial No. 60/132,036, filed April 30, 

1999.-- 

IN THE CLAIMS:  

Cancel claims 18 and 19 without prejudice. 

Amend claims 7-9 as follows: 

7. (Amended) The dosage form of claim 1, 2, 

3, 4, 5, or 6 wherein the unit dose is in a form selected 

from the group consisting of a liquid, a tablet, a cap-

sule, and a gelcap. 

8. (Amended) The dosage form of claim 1, 2, 

3, 4, 5, or 6 wherein the unit dose is in the form of a 

tablet. 

9. (Amended) (Amended) The dosage form of 

claim 1, 2, 3, 4, 5, or 6 for use in treating a condition 

wherein inhibition of PDE5 is desirable. 

- 2 
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fal Reed P iy 

	 19 OCT 2001 

REMARKS 

Claims 1-19 are pending in the application. 

Claims 18 and 19 have been cancelled. Therefore, claims 

1-17 are at issue in this application. 

The amendments are described-in more detail 

below. Pursuant to 37 C.F.R. §1.121, a marked-up version 

of the changes made to the claims by the present amend-

ment is attached hereto following the signature page of 

this amendment. The first page of the marked-up version 

of the changes is captioned "Version With Markings to 

Show Changes Made." 

This preliminary amendment adds no new matter. 

The specification has been amended to insert a cross-

reference to a related application. Claims 7-9 have been 

amended to improve the form of the claims. 

It is submitted that the amendment should be 

entered, and that the claims are of a proper form and 

scope for allowance. An early and favorable action on 

the merits is respectfully requested. 

Should the examiner wish to discuss the fore-

going, or any matter of form in an effort to advance this 

application toward allowance, the examiner is urged to 

telephone the undersigned at the indicated number. 

- 3 
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Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN 

By 
James J. Napoli 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

Chicago, Illinois 
October 19, 2001 
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Version With Markings to Show Changes Made 
(U.S. National Stage of PCT/US00/11129 

filed October 19, 2001) 

IN THE SPECIFICATION:  

The following cross-reference to related 

application has been inserted into the specification: 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This is the U.S. national phase application 

of International Application No. PCT/US00/11129, filed 

on April 26, 2000, which claims the benefit of 

provisional patent application Serial No. 60/132,036, 

filed April 30, 1999. 

IN THE CLAIMS:  

Claims 18 and 19 have been cancelled without 

prejudice. 

Claims 7-9 have been amended as follows: 

7. (Amended) The dosage form of [claims 1 

through 6] claim 1, 2, 3, 4, 5, or 6 wherein the unit 

dose is in a form selected from the group consisting of 

a liquid, a tablet, a capsule, and a gelcap. 

8. (Amended) The dosage form of [claims 1 

through 6] claim 1, 2, 3, 4, 5, or 6 wherein the unit 

dose is in the form of a tablet. 
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9. (Amended) The dosage form of [claims 1 

through 6] claim 1, 2, 3, 4, 5, or 6  for use in treat-

ing a condition wherein inhibition of PDE5 is desir-

able. 
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UNIT DOSAGE FORM 

CROSS REFERENCE TO RELATED APPLICATIONS  

5 	 This application claims the benefit of 

provisional patent application Serial No. 

60/132,036, filed April 30, 1999. 

FIELD OF THE INVENTION 

10 

The present invention relates to a highly 

selective phosphodiesterase (PDE) enzyme inhibitor 

and to its use in a pharmaceutical unit dosage form. 

In particular, the present invention relates to a 

15 	potent inhibitor of cyclic guanosine 31 ,5'-mono- 

phosphate specific phosphodiesterase type 5 (PDE5) 

that when incorporated into a pharmaceutical product 

is useful for the treatment of sexual dysfunction. 

The unit dosage form described herein is character- 

20 	ized by selective PDE5 inhibition, and accordingly, 

provides a benefit in therapeutic areas where 

inhibition of PDE5 is desired, with minimization or 

elimination of adverse side effects resulting from 

inhibition of other phosphodiesterase enzymes. 

25 

BACKGROUND OF THE INVENTION 

The biochemical, physiological, and 

clinical effects of cyclic guanosine 3',5'-mono- 

30 	phosphate specific phosphodiesterase (cGMP-specific 

PDE) inhibitors suggest their utility in a variety 

of disease states in which modulation of smooth 

muscle, renal, hemostatic, inflammatory, and/or 
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endocrine function is desired. Type 5 cGMP-specific 

phosphodiesterase (PDE5) is the major cGMP hydro-

lyzing enzyme in vascular smooth muscle, and its 

expression in penile corpus cavernosum has been 

	

5 	reported (Taher et al., J. Urol., 149, p. 285A 

(1993)). Thus, PDE5 is an attractive target in the 

treatment of sexual dysfunction (Murray, DN&P 6(3), 

pp. 150-56 (1993)). 

A pharmaceutical product, which provides a 

	

10 	PDE5 inhibitor, is currently available and marketed 

under the trademark VIAGRA . The active ingredient 

in VIAGRA is sildenafil. The product is sold as an 

article of manufacture including 25, 50, and 100 mg 

tablets of sildenafil and a package insert. The 

	

15 	package insert provides that sildenafil is a more 

potent inhibitor of PDE5 than other known phospho-

diesterases (greater than 80 fold for PDE1 inhibi-

tion, greater than 1,000 fold for PDE2, PDE3, and 

PDE4 inhibition). The IC„, for sildenafil against 

	

20 	PDE5 has been reported as 3 nM (Drugs of the Future, 

22(2), pp. 138-143 (1997)) and as 3.9 nM (Boolel et 

al., Int. J. of Impotence, 8, pp. 47-52 (1996)). 

Sildenafil is described as having a 4,000-fold 

selectivity for PDE5 versus PDE3, and only a 10-fold 

	

25 	selectivity for PDE5 versus PDE6. Its relative lack 

of selectivity for PDE6 is theorized to be the basis 

for abnormalities related to color vision. 

While sildenafil has obtained significant 

commercial success, it has fallen short due to its 

	

30 	significant adverse side effects, including facial 

flushing (10% incidence rate). Adverse side effects 

limit the use of sildenafil in patients suffering 

from vison abnormalities, hypertension, and, most 
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significantly, by individuals who use organic 

nitrates (Welds et al., Amer. J. of Cardiology, 

83(5A), pp. 21(C)-28(C) (1999)). 

The use of sildenafil in patients taking 

	

5 	organic nitrates causes a clinically significant 

drop in blood pressure which could place the patient 

in danger. Accordingly, the package label for 

sildenafil provides strict contraindications against 

its use in combination with organic nitrates (e.g., 

	

10 	nitroglycerin, isosorbide mononitrate, isosorbide 

nitrate, erythrityl tetranitrate) and other nitric 

oxide donors in any form, either regularly or 

intermittently, because sildenafil potentiates the 

hypotensive effects of nitrates. See C.R. Conti et 

	

15 	al., Amer. J. of Cardiology, 83(5A), pp. 29C-34C 

(1999). Thus, even with the availability of 

sildenafil, there remains a need to identify 

improved pharmaceutical products that are useful in 

treating sexual dysfunction. 

	

20 	 Daugan U.S. Patent 5,859,006 discloses 

certain tetracyclic derivatives that are potent 

inhibitors of cGMP-specific PDE, or PDE5. The IC„ 

of the compounds disclosed in U.S. Patent No. 

5,859,006 is reported in the range of 1 nM to 10 1.IM. 

	

25 	The oral dosage for such compounds is 0.58 mg daily 

for an average adult patient (70 kg). Thus, unit 

dosage forms (tablets or capsules) are reported as 

0.2 to 400 mg of active compound. Significant 

adverse side effects attributed to compounds 

	

30 	disclosed in U.S. Patent No. 5,859,006 are not 

disclosed. 

Applicants have discovered that one such 

tetracyclic derivative, (6R,12aR)-2,3,6,7,12,12a- 
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hexahydro-2-methy1-6-(3,4-methylenedioxypheny1)-

pyrazino[2 1 ,1 1 :6,1]pyrido[3,4-b]indole-1,4-dione, 

alternatively named (6R-trans)-6-(1,3-benzodioxol-5-

yl)-2,3,6,7,12,12a-hexahydro-2-methylpyrazino- 

	

5 	and re- 

ferred to herein as Compound (I), can be admin-

istered in a unit dose that provides an effective 

treatment without the side effects associated with 

the presently marketed PDE5 inhibitor, sildenafil. 

	

10 	Prior to the present invention such side effects 

were considered inherent to the inhibition of PDE5. 

Significantly, applicants' clinical 

studies also reveal that an effective product having 

a reduced tendency to cause flushing in susceptible 

	

15 	individuals can be provided. Most unexpectedly, the 

product also can be administered with clinically 

insignificant side effects associated with the com-

bined effects of a PDE5 inhibitor and an organic 

nitrate. Thus, the contraindication once believed 

	

20 	necessary for a product containing a PDE5 inhibitor 

is unnecessary when Compound (I) is administered as 

a unit dose of about 1 to about 20 mg, as disclosed 

herein. Thus, the present invention provides an 

effective therapy for sexual dysfunction in indi- 

	

25 	viduals who previously were untreatable or suffered 

from unacceptable side effects, including individ-

uals having cardiovascular disease, such as in 

individuals requiring nitrate therapy, having 

suffered a myocardial infarction more than three 

	

30 	months before the onset of sexual dysfunction 

therapy, and suffering from class 1 congestive heart 

failure, or individuals suffering from vision ab-

normalities. 
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The present invention provides Compound 

(I) in a unit dosage form. That is, the present 

invention provides a pharmaceutical unit dosage form 

suitable for oral administration comprising about 1 

5 	to about 20 mg Compound (I). 

SUMMARY OF THE INVENTION 

The present invention provides a pharma- 

10 	ceutical dosage foam for human pharmaceutical use, 

comprising about 1 to about 20 mg of (GR,12aR)-

2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylene-

dioxyphenyl)pyrazino[2',1':6,11pyrido[3,4-blindole-

1,4-dione in a unit dosage form suitable for oral 

15 	administration. 

The present invention further provides a 

method of treating conditions where inhibition of 

PDE5 is desired, which comprises administering to a 

patient in need thereof an oral dosage form con- 

20 	taining about 1 to about 20 mg of a selective PDE5 

inhibitor, as needed, up to a total dose of 20 mg 

per day. The invention further provides the use of 

an oral dosage form comprising a selective PDE5 

inhibitor at a dosage of about 1 to about 20 mg for 

25 	the treatment of sexual dysfunction. 

Specific conditions that can be treated by 

the present invention, include, but are not limited 

to, male erectile dysfunction and female sexual 

dysfunction, particularly female arousal disorder, 

30 	also known as female sexual arousal disorder. 

In particular, the present invention is 

directed to a pharmaceutical unit dosage composition 
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comprising about 1 to about 20 mg of a compound 

having the structural formula: 

0 

5 

10 

15 	said unit dosage form suitable for oral administra- 

tion, and method of treating sexual dysfunction 

using the pharmaceutical unit dose composition. 

DETAILED DESCRIPTION 

20 

For purposes of the present invention as 

disclosed and described herein, the following terms 

and abbreviations are defined as follows. 

The term "container" means any receptacle 

25 	and closure therefor suitable for storing, shipping, 

dispensing, and/or handling a pharmaceutical prod-

uct. 

The term "IC,0" is the measure of potency 

of a compound to inhibit a particular PDE enzyme 

30 	(e.g., PDElc, PDE5, or PDE6). The IC,0  is the con- 

centration of a compound that results in 50% enzyme 

inhibition in a single dose-response experiment. 

Determining the IC„ value for a compound is readily 
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carried out by a known in vitro methodology 

generally described in Y. Cheng et al., Biochem. 

Pharmacol., 22, pp. 3099-3108 (1973). 

The term "package insert" means informa- 

	

5 	tion accompanying the product that provides a de- 

scription of how to administer the product, along 

with the safety and efficacy data required to allow 

the physician, pharmacist, and patient to make an 

informed decision regarding use of the product. The 

	

10 	package insert generally is regarded as the "label" 

for a pharmaceutical product. 

The term "oral dosage form" is used in a 

general sense to reference pharmaceutical products 

administered orally. Oral dosage forms are recog- 

	

15 	nized by those skilled in the art to include such 

forms as liquid formulations, tablets, capsules, and 

gelcaps. 

The term "vision abnormalities" means ab-

normal vision characterized by blue-green vision 

	

20 	believed to be caused by PDE6 inhibition. 

The term "flushing" means an episodic 

redness of the face and neck attributed to vaso-

dilation caused by ingestion of a drug, usually 

accompanied by a feeling of warmth over the face and 

	

25 	neck and sometimes accompanied by perspiration. 

The term "free drug" means solid particles 

of drug not intimately embedded in a polymeric 

coprecipitate. 

The presently claimed dosage form 

	

30 	preferably is packaged as an article of manufacture 

for human pharmaceutical use, comprising a package 

insert, a container, and a dosage form comprising 

about 1 to about 20 mg of Compound (I) 
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The package insert provides a description 

of how to administer a pharmaceutical product, along 

with the safety and efficacy data required to allow 

the physician, pharmacist, and patient to make an 

	

5 	informed decision regarding the use of the product. 

The package insert generally is regarded as the 

label of the pharmaceutical product. The package 

insert incorporated into the article of manufacture 

indicates that Compound (I) is useful in the 

	

10 	treatment of conditions wherein inhibition of PDE5 

is desired. The package insert also provides 

instructions to administer one or more about 1 to 

about 20 mg unit dosage forms as needed, up to a 

maximum total dose of 20 mg per day. Preferably, 

	

15 	the dose administered is about 5 to about 20 mg/day, 

more preferably about 5 to about 15 mg/day. Most 

preferably, a 10 mg dosage form is administered once 

per day. 

Preferred conditions to be treated include 

	

20 	sexual dysfunction (including male erectile dysfunc- 

tion; and female sexual dysfunction, and more 

preferably female arousal disorder (FAD)). The 

preferred condition to be treated is male erectile 

dysfunction. 

	

25 	 Significantly, the package insert supports 

the use of the product to treat sexual dysfunction 

in patients suffering from a retinal disease, for 

example, diabetic retinopathy or retinitis pig-

mentosa, or in patients who are using organic 

	

30 	nitrates. Thus, the package insert preferably is 

free of contraindications associated with these 

conditions, and particularly the administration of 

the dosage form with an organic nitrate. More 
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preferably, the package insert also is free of any 

cautions or warnings both associated with retinal 

diseases, particularly retinitis pigmentosa, and 

associated with individuals prone to vision ab- 

	

5 	normalities. Preferably, the package insert also 

reports incidences of flushing below 2%, preferably 

below 1%, and most preferably below 0.5%, of the 

patients administered the dosage form. The inci-

dence rate of flushing demonstrates marked improve- 

	

10 	meat over prior pharmaceutical products containing a 

PDE5 inhibitor. 

The container used in the article of 

manufacture is conventional in the pharmaceutical 

arts. Generally, the container is a blister pack, 

	

15 	foil packet, glass or plastic bottle and accompany- 

ing cap or closure, or other such article suitable 

for use by the patient or pharmacist. Preferably, 

the container is sized to accommodate 1-1000 solid 

dosage forms, preferably 1 to 500 solid dosage 

	

20 	forms, and most preferably, 5 to 30 solid dosage 

forms. 

Oral dosage foiuts are recognized by those 

skilled in the art to include, for example, such 

forms as liquid formulations, tablets, capsules, and 

	

25 	gelcaps. 	Preferably the dosage forms are solid 

dosage forms, particularly, tablets comprising about 

1 to about 20 mg of Compound (I). Any pharmaceut-

ically acceptable excipients for oral use are suit-

able for preparation of such dosage forms. Suitable 

	

30 	pharmaceutical dosage forms include coprecipitate 

forms described, for example, in Butler U.S. Patent 

No. 5,985,326, incorporated herein by reference. In 

preferred embodiments, the unit dosage form of the 
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present invention is a solid free of a coprecipitate 

form of Compound (I), but rather contains solid 

Compound (I) as a free drug. 

Preferably, the tablets comprise pharma- 

	

5 	ceutical excipients generally recognized as safe 

such as lactose, microcrystalline cellulose, starch, 

calcium carbonate, magnesium stearate, stearic acid, 

talc, and colloidal silicon dioxide, and are pre-

pared by standard pharmaceutical manufacturing tech- 

	

10 	niques as described in Remington's Pharmaceutical 

Sciences, 18th Ed., Mack Publishing Co., Easton, PA 

(1990). Such techniques include, for example, wet 

granulation followed by drying, milling, and com-

pression into tablets with or without film coating; 

	

15 	dry granulation followed by milling, compression 

into tablets with or withou film coating; dry 

blending followed by compre sion into tablets, with 

or without film coating; molded tablets; wet gran-

ulation, dried and filled into gelatin capsules; dry 

	

20 	blend filled into gelatin capsules; or suspension 

and solution filled into gelatin capsules. Gener-

ally, the solid dosage forms have identifying marks 

which are debossed or imprinted on the surface. 

The present invention is based on detailed 

	

25 	experiments and clinical trials, and the unexpected 

observations that side effects previously believed 

to be indicative of PDE5 inhibition can be reduced 

to clinically insignificant levels by the selection 

of a compound and unit dose. This unexpected obser- 

	

30 	vation enabled the development of a unit dosage form 

that incorporates Compound (I) in about 1 to about 

20 mg per unit dosage forms that, when orally admin-

istered, minimizes undesirable side effects previ- 
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ously believed unavoidable. These side effects 

include facial flushing, vision abnormalities, and a 

significant decrease in blood pressure, when Com-

pound (I) is administered alone or in combination 

	

5 	with an organic nitrate. The minimal effect of 

Compound (I), administered in about 1 to about 20 mg 

unit dosage forms, on PDE6 also allows the adminis-

tration of a selective PDE5 inhibitor to patients 

suffering from a retinal disease, like diabetic 

	

10 	retinopathy or retinitis pigmentosa. 

Compound (I) has the following structural 

formula: 

15 

20 

( I ) 

The compound of structural formula (I) was demon- 

25 	strated in human clinical studies to exert a minimal 

impact on systolic blood pressure when administered 

in conjunction with organic nitrates. By contrast, 

sildenafil demonstrates a four-fold greater decrease 

in systolic blood pressure over a placebo, which 
(3, 

30 	leads to the contraindications in the VIAGRA in- 

sert, and in warnings to certain patients. 

The following illustrates the PDE5 and 

PDE6 IC„ values for the compound of structural 
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formula (I) determined by the procedures described 

herein. 

Compound PDE5 IC" (AM) PDE6 IC" oau PDE6/PDE5 

I 2.5 3400 1360 

The compound of structural formula (I) additionally 

10 	demonstrates an IC„, against PDElc of 10,000, and a 

ratio of PDE1c/PDE5 of 4,000. 

PREPARATIONS  

Human PDE5 Preparation 

15 

Recombinant production of human PDE5 was 

carried out essentially as described in•Example 7 of 

U.S. Patent No. 5,702,936, incorporated herein by 

reference, except that the yeast transformation 

20 	vector employed, which is derived from the basic 

ADH2 plasmid described in V. Price et al., Methods 

in Enzymology, 1985, pages 308-318 (1990), incorpor-

ated yeast ADH2 promoter and terminator sequences 

rather than ADH1 promoter and terminator sequences 

25 	and the Saccharomyces cerevisiase host was the 

protease-deficient strain BJ2-54 deposited on August 

31, 1998 with the American Type Culture Collection, 

Manassas, Virginia, under accession number ATCC 

74465. Transformed host cells were grown in 2X SC- 

30 	leu medium, pH 6.2, with trace metals, and vitamins. 

After 24 hours, YEP medium containing glycerol was 

added to a final concentration of 2X YEP/3% glycer-

ol. Approximately 24 hours later, cells were 

harvested, washed, and stored at -70°C. 

5 
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Cell pellets (29 g) were thawed on ice 

with an equal volume of lysis buffer (25 mM Tris-C1, 

pH 8, 5 mM MgC12, 0.25 mM dithiothreitol, 1 mM 

benzamidine, and 10 pM ZnSO4) . Cells were lysed in 

a microfluidizer with N2  at 20,000 psi. The lysate 

was centrifuged and filtered through 0.45 um dis-

posable filters. The filtrate was applied to a 150 

mL column of Q Sepharose Fast Flow (Pharmacia). The 

column was washed with 1.5 volumes of Buffer A (20 

10 	mM Bis-Tris Propane, pH 6.8, 1 mM MgC12, 0.25 mM 

dithiothreitol, 10 pM ZnSO4) and eluted with a step 

gradient of 125 mM NaC1 in Buffer A followed by a 

linear gradient of 125-1000 mM NaC1 in Buffer A. 

Active fractions from the linear gradient 

15 	were applied to a 180 mL ceramic hydroxyapatite 

column in Buffer B (20 mM Bis-Tris Propane (pH 6.8), 

1 mM MgC12, 0.25 mM dithiothreitol, 10 pM ZnSO4, and 

250 mM KC1). After loading, the column was washed 

with 2 volumes of Buffer B and eluted with a linear 

20 	gradient of 0-125 mM potassium phosphate in Buffer 

B. Active fractions were pooled, precipitated with 

60% ammonium sulfate, and resuspended in Buffer C 

(20 mM Bis-Tris Propane, pH 6.8, 125 mM NaC1, 0.5 mM 

dithiothreitol, and 10 pM ZnSO4). The pool was 

25 	applied to a 140 mL column of Sephacryl S-300 HR and 

eluted with Buffer C. Active fractions were diluted 

to 50% glycerol and stored at -20°C. The resultant 

preparations were about 85% pure by SDS-PAGE. 

30 	Assay for PDE Activity 

Activity of PDE5 can be measured by 

standard assays in the art. For example, specific 
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activity of any PDE can be determined as follows. 

PDE assays utilizing a charcoal separation technique 

were performed essentially as described in Loughney 

et al., (1996), The Journal of Biological Chemistry, 

	

5 	271:796-806. In this assay, PDE5 activity converts 
[32P] cGMPto P2P15 1 GMP in proportion to the amount of 

PDE5 activity present. The [32P]5'GMP then is 

quantitatively converted to free [32P] phosphate and 

unlabeled adenosine by the action of snake venom 5'- 

	

10 	nucleotidase. Hence, the amount of [32P] phosphate 

liberated is proportional to enzyme activity. The 

assay is performed at 30 C in a 100 uL reaction 

mixture containing (final concentrations) 40 mM 

Tris-Cl (pH 8.0), 1 TIM ZnSO4, 5 mM MgC12, and 0.1 

	

15 	mg/mL bovine serium albumin. PDE5 is present in 

quantities that yield <30% total hydrolysis of sub-

strate (linear assay conditions). The assay is 

initiated by addition of substrate (1 mM [32P]cGMP), 

and the mixture is incubated for 12 minutes. 

	

20 	Seventy-five (75) pg of Crotalus atrox venom then is 

added, and the incubation is continued for 3 more 

minutes (15 minutes total). The reaction is stopped 

by addition of 200 mL of activated charcoal (25 mg/-

mL suspension in 0.1 M NaH2PO4, pH 4). After 

	

25 	centrifugation (750 x g for 3 minutes) to sediment 

the charcoal, a sample of the supernatant is taken 

for radioactivity determination in a scintillation 

counter and the PDE5 activity is calculated. The 

preparations had specific activities of about 3 

	

30 	gmoles cGMP hydrolyzed per minute per milligram 

protein. 
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Bovine PDE6 Preparation 

Bovine PDE6 was supplied by Dr. N. 

Virmaux, INSERM U338, Strasbourg. Bovine retinas 

	

5 	were prepared as described by Virmaux et al., FEES 

Letters, 12(6), pp. 325-328 (1971) and see also, A. 

Sitaramayya et al., Exp. Eye Res., 25, pp. 163-169 

(1977). Briefly, unless stated otherwise, all 

operations were done in the cold and in dim red 

	

10 	light. Eyes were kept in the cold and in the dark 

for up to four hours after slaughtering. 

Preparation of bovine retinal outer seg-

ment (ROS) basically followed procedures described 

by Schichi et al., J. Biol. Chem., 224:529 (1969). 

	

15 	In a typical experiment, 35 bovine retinas were 

ground in a mortar with 35 mL 0.066 M phosphate 

buffer, pH 7.0, made up to 40% with sucrose, 

followed by homogenization in a Potter homogenizer 

(20 up and down strokes). The suspension was 
V4. 	20 	centrifuged at 25,000 x g for 20 minutes. The 

pellet was homogenized in 7.5 mL 0.006 M phosphate 

buffer (40% in sucrose), and carefully layered under 

7.5 mL of phosphate buffer (containing no sucrose). 

Centrifugation was conducted in a swing-out rotor at 

	

25 	45,000 x g for 20 minutes, and produced a pellet 

which is black at the bottom, and also a red band at 

the interface 0.066 M. phosphate--40% sucrose/0.066 

M phosphate (crude ROS). The red material at the 

interface was removed, diluted with phosphate 

	

30 	buffer, spun down to a pellet, and redistributed in 

buffered 40% sucrose as described above. This pro-

cedure was repeated 2 or 3 times until no pellet was 

formed. The purified ROS was washed in phosphate 
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buffer and finally spun down to a pellet at 25,000 x 

g for 20 minutes. All materials were then kept 

frozen until used. 

Hypotonic extracts were prepared by sus- 

	

5 	pending isolated ROS in 10 mM Tris-Cl pH 7.5, 1 mM 

EDTA, and 1 mM dithioerythritol, followed by 

centrifugation at 100,000 x g for 30 minutes. 

The preparation was reported to have a 

specific activity of about 35 nmoles cGMP hydrolyzed 

	

10 	per minute per milligram protein. 

PDElc Preparation from Spodoptera 
fuqiperda Cells (Sf9)  

15 
Cell pellets (5g) were thawed on ice with 

20m1 of Lysis Buffer (50mM MOPS pH 7.4, lOpM ZnSO4, 

0.1mM CaC12, 1mM DTT, 2mM benzamidine HC1, 5j.ig/ml 

each of pepstatin, leupeptin, and aprotenin). Cells 

20 	were lysed by passage through a French pressure cell 

(SLM-Aminco) while temperatures were maintained 

below 10°C. The resultant cell homogenate was 

centrifuged at 36,000 rpm at 4°C for 45 minutes in a 

Beckman ultracentrifuge using a Type TI45 rotor. 

25 	The supernatant was discarded and the resultant 

pellet was resuspended with 40 ml of Solubilization 

Buffer (Lysis Buffer containing 1M NaCl, 0.1M MgC12, 

1mM CaC12, 20pg/m1 calmodulin, and 1% Sulfobetaine 

SB12 (Z3-12) by sonicating using a VibraCell tuner 

30 	with a microtip for 3 x 30 seconds. This was 

performed in a crushed ice/salt mix for cooling. 

Following sonication, the mixture was slowly mixed 

for 30 minutes at 4°C to finish solubilizing mem-

brane bound proteins. This mixture was centrifuged 
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in a Beckman ultracentrifuge using a type T145 rotor 

at 36,000 rpm for 45 minutes. The supernatant was 

diluted with Lysis Buffer containing 10pg/m1 calpain 

inhibitor I and II. The precipitated protein was 

	

5 	centrifuged for 20 minutes at 9,000 rpm in a Beckman 

JA-10 rotor. The recovered supernatant then was 

subjected to Mimetic Blue AP Agarose Chromatography. 

In order to run the Mimetic Blue AP 

Agarose Column, the resin initially was shielded by 

	

10 	the application of 10 bed volumes of 1% polyvinyl- 

pyrrolidine (i.e., MW of 40,000) to block nonspe-

cific binding sites. The loosely bound PVP-40 was 

removed by washing with 10 bed volumes of 2M NaC1, 

and 10 mM sodium citrate pH 3.4. Just prior to 

	

15 	addition of the solubilized PDE1c3 sample, the 

column was equilibrated with 5 bed volumes of Column 

Buffer A (50 mM MOPS pH 7.4, lOpM ZnSO4, 5mM MgC12, 

0.1 mM CaC12, 1 mM DTT, 2 mM benzamidine HC1). 

The solubilized sample was applied to the 

	

20 	column at a flow rate of 2 ml/min with recycling 

such that the total sample was applied 4 to 5 times 

in 12 hours. After loading was completed, the 

column was washed with 10 column volumes of Column 

Buffer A, followed by 5 column volumes of Column 

	

25 	Buffer B (Column Buffer A containing 20 mM 5'-AMP), 

and followed by 5 column volumes of Column Buffer C 

(50 mM MOPS pH 7.4, 10 pM ZnSO4, 0.1 mM CaC12, 1 mM 

dithiothreitol, and 2 mM benzamidine HC1). The 

enzyme was eluted into three successive pools. The 

	

30 	first pool consisted of enzyme from a 5 bed volume 

wash with Column Buffer C containing 1 mM cAMP. The 

second pool consisted of enzyme from a 10 bed volume 

wash with Column Buffer C containing 1 M NaCl. The 
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final pool of enzyme consisted of a 5 bed volume 

wash with Column Buffer C containing 1 M NaC1 and 20 

mM cAMP. 

The active pools of enzyme were collected 

	

5 	and the cyclic nucleotide removed via conventional 

gel filtration chromatography or chromatography on 

hydroxy-apatite resins. Following removal of cyclic 

nucleotides, the enzyme pools were dialyzed against 

Dialysis Buffer containing 25 mM MOPS pH 7.4, 10 liM 

	

10 	ZnSO4, 500 mM NaC1, 1 mM CaC12, 1 mM dithiothreitol, 

1 mM benzamidine HC1, followed by dialysis against 

Dialysis buffer containing 50% glycerol. The enzyme 

was quick frozen with the aid of dry ice and stored 

at -70°C. 

	

15 	 The resultant preparations were about >90% 

pure by SDS-PAGE. These preparations had specific 

activities of about 0.1 to 1.0 limol cAMP hydrolyzed 

per minute per milligram protein. 

	

20 	IC50  Determinations 

The parameter of interest in evaluating 

the potency of a competitive enzyme inhibitor of 

PDE5 and/or PDElc and PDE6 is the inhibition 

	

25 	constant, i.e., K. This parameter can be approx- 

imated by determining the 	which is the inhib- 

itor concentration that results in 50% enzyme 

inhibition, in a single dose-response experiment 

under the following conditions. 

	

30 	 The concentration of inhibitor is always 

much greater than the concentration of enzyme, so 

that free inhibitor concentration (which is unknown) 
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is approximated by total inhibitor concentration 

(which is known). 

A suitable range of inhibitor concentra-

tions is chosen (i.e., inhibitor concentrations at 

	

5 	least several fold greater and several fold less 

than the Ki  are present in the experiment). Typi-

cally, inhibitor concentrations ranged from 10 nM to 

10 4M. 

The concentrations of enzyme and substrate 

	

10 	are chosen such that less than 20% of the substrate 

is consumed in the absence of inhibitor (providing, 

e.g., maximum substrate hydrolysis of from 10 to 

15%), so that enzyme activity is approximately 

constant throughout the assay. 

	

15 	 The concentration of substrate is less 

than one-tenth the Michaelis constant (Km). Under 

these conditions, the IC, will closely approximate 

the K1. This is because of the Cheng-Prusoff equa-

tion relating these two parameters: IC„=K,(1+S/K„), 

	

20 	with (1+S/Km) approximately 1 at low values of S/K,. 

The IC, value is estimated from the data 

points by fitting the data to a suitable model of 

the enzyme inhibitor interaction. When this inter-

action is known to involve simple competition of the 

	

25 	inhibitor with the substrate, a two-parameter model 

can be used: 

Y=A/(1-1-x/B) 

	

30 	where the y is the enzyme activity measured at an 

inhibitor concentration of x, A is the activity in 

the absence of inhibitor and B is the IC,. See Y. 
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Cheng et al., Biochem. Pharmacol., 22:3099-3108 

(1973). 

Effects of inhibitors of the present 

invention on enzymatic activity of PDE5 and PDE6 

	

5 	preparations as described above were assessed in 

either of two assays which differed from each other 

principally on the basis of scale and provided 

essentially the same results in terms of IC„, values. 

Both assays involved modification of the procedure 

	

10 	of Wells et al., Biochim. Biophys. Acta, 384:430 

(1975). The first of the assays was performed in a 

total volume of 200 ul containing 50 mM Tris pH 7.5, 

3 mM Mg acetate, 1 mM EDTA, 50 pg/mL snake venom 

nucleotidase and 50 nM [3H]-cGMP (Amersham). Com- 

	

15 	pounds of the invention were dissolved in DMSO 

finally present at 2% in the assay. The assays were 

incubated for 30 minutes at 30°C and stopped by 

addition of 800 ul of 10 mM Tris pH 7.5, 10 mM EDTA, 

10 mM theophylline, 0.1 mM adenosine, and 0.1 mM 

	

20 	guanosine. The mixtures were loaded on to 0.5 mL 

QAE Sephadex columns, and eluted with 2 mL of 0.1 M 

formate (pH 7.4). The eluted radioactivity was 

measured by scintillation counting in Optiphase 

Hisafe 3. 

	

25 	 A second, microplate, PDE assay was 

developed using Multiscreen plates and a vacuum 

manifold. The assay (100 ul) contained 50 mM Tris 

pH 7.5, 5 mM Mg acetate, 1 mM EDTA and 250 pg/mL 

snake venom nucleotidase. The other components of 

	

30 	the reaction mixture were as described above. At 

the end of the incubation, the total volume of the 

assays were loaded on a QAE Sephadex microcolumn 

plate by filtration. Free radioactivity was eluted 
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with 200 41 of water from which 50 41 aliquots were 

analyzed by scintillation counting as described 

above. 

The following examples are presented to 

	

5 	further illustrate the preparation of the claimed 

invention. The scope of the present invention is 

not to be construed as merely consisting of the 

following examples. 

	

10 	 Example 1  

Compound (I) was prepared as described in 

U.S. patent 5,859,006 and formulated in tablets 

using wet granulation. Povidone was dissolved in 

15 	water to make a 10% solution. The active compound, 

microcrystalline cellulose, croscarmellose sodium, 

and sodium lauryl sulfate were added to a high shear 

mixer and mixed for 2 minutes. The powders were wet 

granulated with the povidone solution and extra 

20 	water as required to complete the granulation_ The 

resultant mixture was dried in a fluid bed drier 

with inlet air at 70°C + 5°C until the loss on 

drying was below 2.5%. The granules were passed 

through a Comil with a suitable screen (or a sieve) 

25 	and added to a suitable mixer. The extragranular 

croscarmellose sodium and sodium lauryl sulfate, and 

the colloidal anhydrous silica were passed through a 

suitable sieve (e.g., 500 micron) and added to the 

mixer and blended 5 minutes. Magnesium stearate was 

30 	added and blended for 2 minutes. The blend was 

compressed to a target compression/weight of 250 mg 

using 9 mm round normal concave tooling. 
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The core tablets were coated with an 

aqueous suspension of Opadry 0Y-S-7322 using an 

Accelacota (or similar coating pan) using inlet air 

at 50°C to 70°C until the tablet weight was in-

creased by approximately 8 mg. Opadry OY-S-7322 

contains methylhydroxypropylcellulose Ph.Eur., 

titanium dioxide Ph. Eur., Triacetin USP. Opadry 

increases the weight of each tablet to about 258 mg. 

The amount of film coat applied per tablet may be 

10 

	

	less than that stated depending on the process effi- 

ciency. 

The tablets are filled into blister packs 

and accompanied by package insert describing the 

safety and efficacy of the compound. 

Component 
Formulations 

(mg per tablet) 

Selective PDE5 Inhibitor')  1 5 

Hydroxypropyl Methylcellulose 
Phthalate 

1 5 

Microcrystalline Cellulose 221.87 213.87 

Croscarmellose Sodium 5.00 5.00 

Sodium Lauryl Sulfate 2.50 2.50 

Povidone K30 9.38 9.38 

Purified Water, USP (water for 
irrigation) 

q_s. q.s. 

Croscarmellose Sodium 5.00 5.00 

Sodium Lauryl Sulfate 2.50 2.50 

Colloidal Anhydrous Silica 0.50 0.50 

Magnesium Stearate 1.25 1.25 

Total core subtotal 250.00 250.00 

(Film coat Opadry 0Y-S-7322) about 8 mg about 8 mg 

1)  Compound (I). 

15 

20 

25 

30 

35 
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Example 2  

The following formula is used in preparing 

the finished dosage form containing 10 mg of Com- 

5 	pound (I). 

Ingredient Quantity (mg) 

Granulation 

Selective PDE5 Inhibitor')  10.00 

Lactose Monohydrate 153.80 

Lactose Monohydrate (spray dried) 25.00 

Hydroxypropylcellulose 4.00 

Croscarmellose Sodium 9.00 

Hydroxypropylcellulose (EF) 1.75 

Sodium Lauryl Sulfate 0.70 

35.00 

Outside Powders 

Microcrystalline Cellulose (granular-102) 37.50 

Croscarmellose Sodium 7.00 

Magnesium Stearate (vegetable) 1.25 

Total 250 mg 

Film coat (approximately) 11.25 

25 

Purified Water, USP is used in the manu-

facture of the tablets. The water is removed during 

processing and minimal levels remain in the finished 

30 	product. 

Tablets are manufactured using a wet gran-

ulation process. A step-by-step description of the 

process is as follows. The drug and excipients to 

be granulated are security sieved. The selective 

10 

15 

20 
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PDE5 inhibitor is dry blended with lactose mono-

hydrate (spray dried), hydroxypropylcellulose, cros-

carmellulose sodium, and lactose monohydrate. The 

resulting powder blend is granulated with an aqueous 

	

5 	solution of hydroxypropylcellulose and sodium lauryl 

sulfate using a Powrex or other suitable high shear 

granulator. Additional water can be added to reach 

the desired endpoint. A mill can be used to delump 

the wet granulation and facilitate drying. The wet 

	

10 	granulation is dried using either a fluid bed dryer 

or a drying oven. Once the material is dried, it 

can be sized to eliminate any large agglomerates. 

Microcrystalline cellulose, croscarmellose sodium, 

and magnesium stearate are security sieved and added 

	

15 	to the dry sized granules. These excipients and the 

dry granulation are mixed until uniform using a 

tumble bin, ribbon mixer, or other suitable mixing 

equipment. The mixing process can be separated into 

two phases. The microcrystalline cellulose, 

	

20 	croscarmellose sodium, and the dried granulation are 

added to the mixer and blended during the first 

phase, followed by the addition of the magnesium 

stearate to this granulation and a second mixing 

phase. 

	

25 	 The mixed granulation then is compressed 

into tablets using a rotary compression machine. 

The core tablets are film coated with an aqueous 

suspension of the appropriate color mixture in a 

coating pan (e.g., Accela Cota). The coated tablets 

	

30 	can be lightly dusted with talc to improve tablet 

handling characteristics. 

The tablets are filled into plastic con-

tainers (30 tablets/container) and accompanied by 
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package insert describing the safety and efficacy of 

the compound. 

Example 3  

The following formula is used in preparing 

a finished dosage form containing 5 mg of Compound 

(I). 

Ingredient Quantity (ntg) 

Granulation 

Selective PDE5 Inhibitory 2.50 

Lactose Monohydrate 79.395 

Lactose Monohydrate (spray dried) 12.50 

Hydroxypropylcellulose 2.00 

Croscarmellose Sodium 4.50 

Hydroxypropylcellulose (EF) 0.875 

Sodium Lauryl Sulfate 0.35 

Outside Powders 

Microcrystalline Cellulose (granular-102) 18.75 

Croscarmellose Sodium 3.50 

Magnesium Stearate (vegetable) 0.63 

Total 125 mg 

Film coat (approximately) 6.875 

The dosage foirn of Example 3 was prepared 

30 	in an identical manner to the dosage form of Example 

2. 

5 

10 

15 

20 

25 
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Example 4  

Solution Capsule 

Ingredient mg/capsule Percent (90 

Selective PDE5 Inhibitor')  10 2 

PEG400 NF 490 98 

Fill Weight 500 100 

10 
The gelatin capsules are precisely filled 

by pumping an accurate fill volume of pre-dissolved 

drug formulation into the partially sealed cavity of 

a capsule. Immediately following injection fill of 

15 	the drug solution formulation, the capsule is 

completely heat sealed. 

The capsules are filled into plastic con-

tainers and accompanied by a package insert. 

20 	 Example 5  

This study was a randomized, double-blind, 

placebo-controlled, two-way crossover design clin-

ical pharmacology drug interaction study that evalu- 

25 	ated the hemodynamic effects of concomitant adminis- 

tration of a selective PDE5 inhibitor (i.e., Com-

pound (I)) and short-acting nitrates on healthy male 

volunteers. In this study, the subjects received 

either Compound (I) at a dose of 10 mg or a placebo, 

30 	daily for seven days. On the sixth or seventh day, 

the subjects received sublingual nitroglycerin (0.4 

mg) while supine on a tilt table. The nitroglycerin 

was administered 3 hours after Compound (I) dosing, 

and all subjects kept the nitroglycerine tablet 

5 
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under their tongue until it completely dissolved. 

The subjects were tilted to 70° head-up every 5 

minutes for a total of 30 minutes with measurement 

of blood pressure and heart rate. There were no 

	

5 	discontinuations among the twenty-two healthy male 

subjects (ages 19 to 60 years old) that entered this 

study. 

In a preliminary analysis of this study, 

Compound (I) was well tolerated and there were no 

	

10 	serious adverse events. There were no Compound (I) 

changes in laboratory safety assessments or 12-lead 

ECGs. The most common adverse events were headache, 

dyspepsia, and back pain. Compound (I) demonstrated 

minimal, if any, effect on mean systolic blood 

	

15 	pressure, and mean maximal nitroglycerin-induced 

decrease in systolic blood pressure. 

Example 6  

20 

In two randomized, double-blinded placebo 

controlled studies, Compound (I) was administered to 

patients in need thereof at a range of doses, in 

both daily dosing and for on demand therapy, for 

	

25 	sexual encounters and intercourse in the home 

setting. Doses from 5 to 20 mg of Compound (I) were 

efficacious and demonstrated less than 1% flushing 

and no reports of vision abnormalities. It was 

found that a 10 mg dose of Compound (I) was fully 

	

30 	efficacious and demonstrated minimal side effects. 

Enhanced erectile function was determined 

by the International Index of Erectile Function 

(IIEF) (Rosen et al., Urology, 49, pp. 822-830 
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(1997)), diaries of sexual attempts, and a global 

satisfaction question. Compound (I) significantly 

improved the percentage of successful intercourse 

attempts including the ability to attain and 

5 	maintain an erection in both "on demand" and daily 

dosing regimens. 

Example 7  

10 	 A third clinical study was a randomized, 

double-blind, placebo-controlled study of Compound 

(I) administered "on demand" to patients with male 

erectile dysfunction. Compound (I) was administered 

over a period of eight weeks in the treatment of 

15 	male erectile dysfunction (ED). Erectile dysfunc- 

tion (ED) is defined as the persistent inability to 

attain and/or maintain an erection adequate to 

permit satisfactory sexual performance. "On demand" 

dosing is defined as intermittent administration of 

20 	Compound (I) prior to expected sexual activity. 

The study population consisted of 212 men, 

at least 18 years of age, with mild to severe 

erectile dysfunction. Compound (I) was orally 

administered as tablets of coprecipitate made in 

25 	accordance with Butler U.S. Patent No. 5,985,326. 

Compound (I) was administered in 2 mg, 5 mg, 10 mg, 

and 25 mg doses, "on demand" and not more than once 

every 24 hours. Treatment with all nitrates, azole 

antifungals (e.g., ketoconazole or itraconazole), 

30 	warfarin, erythromycin, or antiandrogens was not 

allowed at any time during the study. No other 

approved or experimental medications, treatments, or 
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devices used to treat ED were allowed. Forty-one 

subjects were administered a placebo. 

The two primary efficacy variables were 

the ability of a subject to penetrate his partner 

	

5 	and his ability to maintain an erection during 

intercourse, as measured by the International Index 

of Erectile Function (IIEF). The IIEF Questionnaire 

contains fifteen questions, and is a brief, reliable 

measure of erectile function. See R.C. Rosen et 

	

10 	al., Urology, 49, pp. 822-830 (1997). 

Secondary efficacy variables were IIEF 

domain scores for erectile function, orgasmic 

function, sexual desire, intercourse satisfaction, 

and overall satisfaction; the patient's ability to 

	

15 	achieve an erection, ability to insert his penis 

into his partner's vagina, completion of intercourse 

with ejaculation, satisfaction with the hardness of 

his erection, and overall satisfaction, all as 

measured by the Sexual Encounter Profile (SEP) 

	

20 	diary; and a global assessment question asked at the 

end of the treatment period. The SEP is a patient 

diary instrument documenting each sexual encounter 

during the course of the study. 

The safety aspect of the study included 

	

25 	all enrolled subjects, and was assessed by 

evaluating all reported adverse events, and changes 

in clinical laboratory values, vital signs, physical 

examination results, and electrocardiogram results. 

At endpoint, patients who rated their 

	

30 	penetration ability (IIEF Question 3) as "almost 

always or always" were as follows: 17.5% in the 

placebo group, 38.1% in the 2 mg group, 48.8% in the 

5 mg group, 51.2% in the 10 mg group, and 83.7% in 
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the 25 mg group. Comparisons revealed statistically 

significant differences in change in penetration 

ability between placebo and all dose levels of 

Compound (I). 

	

5 	 At endpoint, patients who rated their 

ability to maintain an erection (IIEF Question 4) 

during intercourse as "almost always or always" are 

as follows: 10.0% in the placebo group, 19.5% in 

the 2 mg group, 32.6% in the 5 mg group, 39.0% in 

	

10 	the 10 mg group, and 69.0% in the 25 mg group. 

Comparison revealed statistically significant 

differences in change in penetration ability between 

placebo and the three higher dose levels of Compound 

(I). 

	

15 	 This study also included a safety evalu- 

ation. A treatment-emergent adverse event is de-

fined as a condition not present at baseline that 

appeared postbaseline, or a condition present at 

baseline that increased in severity postbaseline. 

	

20 	The most commonly reported treatment-emergent ad- 

verse events were headache, dyspepsia, and back 

pain. The incidence of treatment-emergent adverse 

events appeared related to dose. 

Overall, this study demonstrated that all 

	

25 	four doses of Compound (I), namely 2 mg, 5 mg, 10 

mg, and 25 mg, taken "on demand" produced signifi-

cant improvement, relative to placebo, in the sexual 

performance of men with erectile dysfunction as 

assessed by the IIEF, by patient diaries assessing 

	

30 	frequency of successful intercourse and intercourse 

satisfaction, and by a global assessment. 
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The combined results from clinical studies 

showed that administration of Compound (I) effec-

tively treats male erectile dysfunction, as 

illustrated in the following table. 

IIEF ERECTILE FUNCTION DOMAIN 
(Change from Baseline) 

Unit Dose 
of Compound (I) 

n Mean ± SD p 

placebo 131 0.8 	± 	5.3 

2 mg 75 3.9 	± 6.1 <.001 

5 mg 79 6.6 	± 	7.1 <.001 

10 mg 135 7.9 	± 6.7 <.001 

25 mg 132 9.4 	± 7.0 <.001 

50 mg 52 9.8 	± 5.5 <.001 

100 mg 49 8.4 	± 	6.1 <.001 

n is number of subjects, SD is standard deviation. 

20 
However, it also was observed from the 

combined clinical studies that the percent of 

treatment-emergent adverse events increased with an 

increasing unit dose of Compound (I), as illustrated 

25 	in the following table: 

5 

10 

15 
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Treatment-Emergent Adverse Events (%) 

Unit Dose of Compound (I) 	(mg) 

Event Placebo 2 5 10 25 50 100 

Headache 10 12 10 23 29 34 46 

Dyspepsia 6 3 14 13 19 20 25 

Back Pain 5 3 3 15 18 24 22 

Myalgia 3 0 3 9 16 20 29 

Rhinitis 3 7 3 4 4 0 2 

Conjunctivitis 1 0 1 1 0 2 5 

Eyelid Edema 0 0 0 1 1 2 3 

Flushing 0 0 0 <1 0 3 7 

Vision 
Abnormalities 

0 0 0 0 0 0 0 

15 

wi 	 The above table shows an increase in adverse events 

at 25 mg through 100 

even though efficacy 

20 

	

	observed at 25 mg to 

events observed from 

considered. 

mg unit doses. Accordingly, 

in the treatment of ED was 

100 mg doses, the adverse 

25 mg to 100 mg doses must be 

In accordance with the present invention, 

a unit dose of about 1 to about 20 mg, preferably 

25 	about 2 to about 20 mg, more preferably about 5 to 

about 20 mg, and most preferably about 5 to about 15 

mg, of Compound (I), administered up to a maximum of 

20 mg per 24-hour period, both effectively treats ED 

and minimizes or eliminates the occurrence of ad- 

30 	verse side effects. Importantly, no vision abnor- 

malities were reported and flushing was essentially 

eliminated. Surprisingly, in addition to treating 

ED, with at about 1 to about 20 mg unit dose Com-

pound (I), with a minimum of adverse side effects, 

35 	individuals undergoing nitrate therapy also can be 

5 

10 
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treated for ED by the method and composition of the 

present invention. 

The principles, preferred embodiments, and 

modes of operation of the present invention have 

	

S 	been described in the foregoing specification. The 

invention intended to be protected herein, however, 

is not construed to be limited to the particular 

forms disclosed, because they are to be regarded as 

illustrative rather than restrictive. Variations 

	

10 	and changes may be made by those skilled in the art 

without departing from the spirit of the invention. 
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WHAT IS CLAIMED IS: 

1. 	A pharmaceutical unit dosage composi- 

tion comprising about 1 to about 20 mg of a compound 

having the structural formula: 

said unit dosage form suitable for oral administra-

tion. 

2. The dosage form of claim 1 comprising 

about 2 to about 20 mg of the compound in unit 

dosage form. 

3. The dosage form of claim 1 comprising 

about 5 to about 20 mg of the compound in unit 

dosage form. 

4. The dosage form of claim 2 comprising 

about 2.5 mg of the compound in unit dosage form. 

5. The dosage form of claim 3 comprising 

about 5 mg of the compound in unit dosage form. 
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6. The dosage form of claim 3 comprising.  

about 10 mg of the compound in unit dosage form. 

7. The dosage form of claims 1 through 6 

wherein the unit dose is in a form selected from the 

group consisting of a liquid, a tablet, a capsule, 

and a gelcap. 

8. The dosage form of claims 1 through 6 

wherein the unit dose is in the form of a tablet_ 

9. The dosage form of claims 1 through 6 

for use in treating a condition where inhibition of 

PDE5 is desirable. 

10. The dosage form of claim 9 wherein 

the condition is a sexual dysfunction. 

11. The dosage form of claim 10 wherein 

the sexual dysfunction is male erectile dysfunction. 

12. The dosage form of claim 10 wherein 

the sexual dysfunction is female arousal disorder. 
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13. A method of treating sexual dysfunc-

tion in a patient in need thereof comprising ad-

ministering one or more unit dose containing about 1 

to about 20 mg, up to a maximum total dose of 20 mg 

per day, of a compound having the structure 

0 

14. The method of claim 13 wherein the 

unit dose contains about 2 to about 20 mg of the 

compound. 

15. The method of claim 13 wherein the 

unit dose contains about 5 mg of the compound. 

16. The method of claim 13 wherein the 

unit dose contains about 10 mg of the compound and 

is administered once per day. 

17. The method of claim 13 wherein the 

unit dose is in a form selected from the group con-

sisting of a liquid, a tablet, a capsule, and a 

gelcap. 

0829



WO 00/66099 	 PCT/US00/11129 

- 37 - 

18. The invention as hereinbefore de-

scribed. 

19. Use of a unit dose containing about 1 

to about 20 mg of a compound having the structure 

for the manufacture of a medicament for the treat-

ment of sexual dysfunction in a patient in need 

thereof. 
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Atty. Docket No. 29342/36206A 

DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that my residence, post office address and citizenship are as stated below next 

to my name; I believe that I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 

inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 

entitled "UNIT DOSAGE FORM," the specification of which (check one): 0 is attached hereto; El was filed on 	 

	 as Application Serial No. 	 and was amended on 	 (if 

applicable); El was filed as PCT International Application No. PCT/US00/11129 on April 26, 2000, and was amended under Article 

19 on 	  (if applicable). I hereby state that I have reviewed and understand the contents of the above- 

identified specification, including the claims, as amended by any amendment(s) referred to above. I acknowledge the duty to disclose 

to the Patent and Trademark Office all information known to me to be material to patentability as defined in 37 C.F.R. §1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. §119 of any foreign application(s) for patent or inventor's 

certificate or of any PCT international application(s) designating at least one country other than the United States of America listed 

below and have also identified below any foreign application(s) for patent or inventor's certificate or any PCT international 

application(s) designating at least one country other than the United States of America filed by me on the same subject matter having 

a Aug date before that of the application(s) of which priority is claimed: 

PC4/US00/11129 PCT 26/04/00 
Priority Claimed 

El 	0 

Yes 	No 

❑ 0 

Yes 	No 

(Application Serial Number) (Country) (Day/Month/Year Filed) 

(Application Serial Number) (Country) (Day/Month/Year Filed) 

I hereby claim the benefit under 35 U.S.C. §119(e) of any United States provisional application(s) listed below: 

6°,432,036 	 30/04/99 
(Application Serial Number) 	 (Day/Month/Year Filed) 

(Application Serial Number) 	 (Day/Month/Year Filed) 

I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) or PCT international application(s) 

designating the United States of America listed below and, insofar as the subject matter of each of the claims of this application is 

not disclosed in the prior application(s) in the manner provided by the first paragraph of 35 U.S.C. §112, I acknowledge the duty 

to disclose to the Office all information known to me to be material to patentability as defined in 37 C.F.R. §1.56 which occurred 

between the filing date of the prior application(s) and the national or PCT international filing date of this application: 

(Application Serial Number) 
	

(Day/Month/Year Filed) 	 (Status-Patented, Pending or Abandoned) 

(Application Serial Number) 
	

(Day/Month/Year Filed) 	 (Status-Patented, Pending or Abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 

and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 

the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. §1001 and that such willful false statements may 

jeopardize the validity of the application or any patent issued thereon. 
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, 	POWER OF ATTORNEY: I hereby appoint as my attorneys, with full powers of substitution and revocation, to prosecute 
this application and transact all business in the Patent and Trademark Office connected therewith: 

John B. Lungmus(18,566) 
Allen H. Gerstein (22,218) 
Nate F. Scarpelli (22,320) 
Michael F. Borun 125,447) 
Trevor B. Joike L25,542) 
Carl E. Moore, Jr. (26 487) 

Richard H. Anderson (26,526) 
Patrick D. Ertel (26.877) 
Richard B. Hoffman(26 9111) 
James P. Zeller (28 491) 
Kevin D. Hogg (11,131.9) 
Jeffrey S. Sharp (3 L.879) 

Martin J. Hirsch (32237) 
James J. Napoli (32,361) 
Richard M. La Barge (32,254) 
Douglass C. Hochstetler (33,710) 
Robert M. Gerstein (34,824) 
Anthony G_ Sitko(3§2.18) 

James A. Flight (,37,622) 
Roger A. Heppermann (37t641) 
David A. Gass (38,153) 
Gregory C. Mayer (38,238) 
Michael R. Weiner (38,3591 
William K. Merkel(j4(1:111.5 

Send correspondence to: James J. Napoli 

FIRM NAME 

Marshall, Gerstein & Borun  

PHONE NO. 

312-474-6300 

STREET CITY & STATE ZIP CODE 

60606-640Z 
6300 Sears Tower 

233 South Wacker Drive 	Ciaio.go, Illinois 

Full Name of First or Sole Inventor , 
William Ernest_Pullman 

Citizenship CO 
United F4ates-ef-An-re-rica--- 	7—V-S Tf-A t i 

Residence Address - Street 
42 Annin Road 

Post Office Address - Street 
42 Annin Road 

City (Zip) 
"far Hills. (07931) N-1 Cr 

City (Zip) 
Far Hills (07931) 

j$,tate or Country 
.New  Jersey 

State or Country 
New Jersey 

mate 
0., 	1 1.  VA qk 

SignatureIS 
ty, 

Second Joint Inventor, if any 
:John Steven Whitaker 

Citizenship 
United States of America 

44sidence Address - Street 
19340 162nd Avenue 

Post Office Address - Street 
19342 162nd Avenue 

City (Zip) 
Woodinville (98072) 

City (Zip) 
Woodinville (98072) 

,Sthte or Country 
Washington 

State or Country 
Washington 

)ate  Signature 
18] 

Third Joint Inventor, if any Citizenship 

Residence Address - Street Post Office Address - Street 

City (Zip) City (Zip) 

State or Country State or Country 

Date 
El 

Signature 
[81 

Fourth Joint Inventor, if any Citizenship 

Residence Address - Street Post Office Address - Street 

City (Zip) City (Zip) 

State or Country State or Country 

Date 
El 

Signature 
CO 
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APPLICABLE RULES AND STATUTES 

37 CFR 1.56. DUTY OF DISCLOSURE - INFORMATION MATERIAL TO PATENTABILITY (Applicable Portion) 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most 
effective patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the 
teachings of all information material to patentability. Each individual associated with the filing and prosecution of a patent 
application has a duty of candor and good faith in dealing with the Office, which includes a duty to disclose to the Office all 
information known to that individual to be material to patentability as defined in this section. The duty to disclose information exists 
with respect to each pending claim until the claim is canceled or withdrawn from consideration, or the application becomes 
abandoned. Information material to the patentability of a claim that is canceled or withdrawn from consideration need not be 
submitted if the information is not material to the patentability of any claim remaining under consideration in the application. There 
is no duty to submit information which is not material to the patentability of any existing claim. The duty to disclose all information 
known to be material to patentability is deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §§ 1.97(b)-(d) and 1.98. However, 
no patent will be granted on an application in connection with which fraud on the Office was practiced or attempted or the duty of 
disclosure was violated through bad faith or intentional misconduct. The Office encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 
(2) the closest information over whicti individuals associated with the filing or prosecution of a patent 

application believe any pending claim patentability defines, to make sure that any material information 
contained therein is disclosed to the Office. 

Iactrmation relating to the following factual situations enumerated in 35 USC 102 and 103 may be considered material under 37 CFR 
1.56(a). 

3.3.v.S.C. 102. CONDITIONS FOR PATENTABILITY: NOVELTY AND LOSS OF RIGHT TO PATENT 

A person shall be entitled to a patent unless -- 
(a) the invention was known or used by others in this country, or patented or described in a printed publication 

in din's or a foreign country, before the invention thereof by the applicant for patent, or 
(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 

orirn sale in this country, more than one year prior to the date of the application for patent in the United States, or 
(c) he has abandoned the invention, or 
(d) the invention was first patented or caused to be patented, or was the subject of an inventor's certificate, by 

the7-applicant or his legal representatives or assigns in a foreign country prior to the date of the application for patent in this country 
man application for patent or inventor's certificate filed more than twelve months before the filing of the application in the United 
States, or 

(e) the invention was described in a patent granted on an application for patent by another filed in the United States 
belare the invention thereof by the applicant for patent, or on an international application by another who has fulfilled the 
requirements of paragraph (1), (2), and (4) of section 371(c) of this title before the invention thereof by the applicant for patent, or 

(t) he did not himself invent the subject matter sought to be patented, or 
(g) before the applicant's invention thereof the invention was made in this country by another who had not 

abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not only the respective dates 
of conception and reduction to practice of the invention, but also the reasonable diligence of one who was first to conceive and last 
to reduce to practice, from a time prior to conception by the other. 

35 U. S. C. 103. CONDITIONS FOR PA1ENTABILITY; NON-OBVIOUS SUBJECT MATTER (Applicable Portion) 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art only under subsection (1) or (g) of section 
102 of this title, shall not preclude patentability under this section where the subject matter and the claimed invention were, at the 
time the invention was made, owned by the same person or subject to an obligation of assignment to the same person. 

35 U.S.C. 112. SPECIFICATION (Applicable Portion) 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and use the same, and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 
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DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that my residence, post office address and citizenship are as stated below next 

to my name; I believe that I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 

inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 

entitled "UNIT DOSAGE FORM," the specification of which (check one): 0 is attached hereto; 0 was filed on 	 

	 as Application Serial No. 	 and was amended on 	 (if 

applicable); (81 was filed as PCT International Application No. PCT/US00/11129 on April 26, 2000, and was amended under Article 

19 on 	  (if applicable). I hereby state that I have reviewed and understand the contents of the above- 

identified specification, including the claims, as amended by any amendment(s) referred to above. I acknowledge the duty to disclose 

to the Patent and Trademark Office all information known to me to be material to patentability as defined in 37 C.F.R. §1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. §119 of any foreign application(s) for patent or inventor's 

certificate or of any PCT international application(s) designating at least one country other than the United States of America listed 

below and have also identified below any foreign application(s) for patent or inventor's certificate or any PCT international 

application(s) designating at least one country other than the United States of America filed by me on the same subject matter having 

a filing date before that of the application(s) of which priority is claimed: 

Priority Claimed 
PCT/US00/11129 	 PCT 	 26/04/00 	 0 
(Application Serial Number) 	 (Country) 	 (Day/Month/Year Filed) 	 Yes 	No 

(Application Serial Number) 
• 

(Country) 	 (Day/Month/Year Filed) 	 Yes 	No 

I hereby claim the benefit under 35 U.S.C. §119(e) of any United States provisional application(s) listed below: 

60!:132,036 	 30/04/99 
(Application Serial Number) 	 (Day/Month/Year Filed) 

(Application Serial Number) 	 (Day/Month/Year Filed) 

I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) or PCT international application(s) 

designating the United States of America listed below and, insofar as the subject matter of each of the claims of this application is 

not disclosed in the prior application(s) in the manner provided by the first paragraph of 35 U.S.C. §112, I acknowledge the duty 

to disclose to the Office all information known to me to be material to patentability as defined in 37 C.F.R. §1.56 which occurred 

between the filing date of the prior application(s) and the national or PCT international filing date of this application: 

(Application Serial Number) 
	

(Day/Month/Year Filed) 	 (Status-Patented, Pending or Abandoned) 

(Application Serial Number) 
	

(Day/Month/Year Filed) 	 (Status-Patented, Pending or Abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 

and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 

the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. §1001 and that such willful false statements may 

jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: I hereby appoint as my attorneys, with full powers of substitution and revocation, to prosecute 

• this application and transact all business in the Patent and Trademark Office connected therewith: 

John B. Lungmus(18,566) 
Allen H. Gerstein (22,218) 
Nate F. Scarpelli (22,320) 
Michael F. Borun (25,447) 
Trevor B. Joike (25,542) 
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 H. Anderson (26,526) 
Patrick D. Ertel (26,877) 
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Kevin D. Hogg (31,839) 
Jeffrey S. Sharp (31,879) 
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Robert M. Gerstein (34,824) 
Anthony G. Sitko (36,278) 

James A. Flight (37,622) 
Roger A. Heppermann (37,641) 
David A. Gass (38,153) 
Gregory C. Mayer (38,238) 
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APPLICABLE RULES AND STATUTES 

37 CFR 1.56. DUTY OF DISCLOSURE - INFORMATION MATERIAL TO PATENTABILITY (Applicable Portion) 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most 
effective patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the 
teachings of all information material to patentability. Each individual associated with the filing and prosecution of a patent 
application has a duty of candor and good faith in dealing with the Office, which includes a duty to disclose to the Office all 
information known to that individual to be material to patentability as defined in this section. The duty to disclose information exists 
with respect to each pending claim until the claim is canceled or withdrawn from consideration, or the application becomes 
abandoned. Information material to the patentability of a claim that is canceled or withdrawn from consideration need not be 
submitted if the information is not material to the patentability of any claim remaining under consideration in the application. There 
is no duty to submit information which is not material to the patentability of any existing claim. The duty to disclose all information 
known to be material to patentability is deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §§ 1.97(b)-(d) and 1.98. However, 
no patent will be granted on an application in connection with which fraud on the Office was practiced or attempted or the duty of 
disclosure was violated through bad faith or intentional misconduct. The Office encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 
(2) the closest information over which individuals associated with the filing or prosecution of a patent 

application believe any pending claim patentability defines, to make sure that any material information 
contained therein is disclosed to the Office. 

Information relating to the following factual situations enumerated in 35 USC 102 and 103 may be considered material under 37 CFR 
1.56(a). 

35tfl.S.C. 102. CONDITIONS FOR PATENTABILITY: NOVELTY AND LOSS OF RIGHT TO PATENT 

A person shall be entitled to a patent unless -- 
(a) the invention was known or used by others in this country, or patented or described in a printed publication 

inUihis or a foreign country, before the invention thereof by the applicant for patent, or 
(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 

oan sale in this country, more than one year prior to the date of the application for patent in the United States, or 
(c) he has abandoned the invention, or 
(d) the invention was first patented or caused to be patented, or was the subject of an inventor's certificate, by 

the;kipplicant or his legal representatives or assigns in a foreign country prior to the date of the application for patent in this country 
ou,ap application for patent or inventor's certificate filed more than twelve months before the filing of the application in the United 
States, or 

(e) the invention was described in a patent granted on an application for patent by another filed in the United States 
Were the invention thereof by the applicant for patent, or on an international application by another who has fulfilled the 
requirements of paragraph (1), (2), and (4) of section 371(c) of this title before the invention thereof by the applicant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 
(g) before the applicant's invention thereof the invention was made in this country by another who had not 

abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not only the respective dates 
of conception and reduction to practice of the invention, but also the reasonable diligence of one who was first to conceive and last 
to reduce to practice, from a time prior to conception by the other. 

35 U.S.C. 103. CONDITIONS FOR PATENTABILITY; NON-OBVIOUS SUBJECT MATTER (Applicable Portion) 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art only under subsection (f) or (g) of section 
102 of this title, shall not preclude patentability under this section where the subject matter and the claimed invention were, at the 
time the invention was made, owned by the same person or subject to an obligation of assignment to the same person. 

35 U. S. C. 112. SPECIFICATION (Applicable Portion) 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and use the same, and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

0836



FILED UNDER 35 118.C.371 

U.S. UTILITY Patent'Application 

CO 	APPL NUM FILING DATE CLASS SUBCLASS 

10031556 	10/19/2001 	514 —  

GA U 	 EXAMINER 

1614 
	•maselassi t. 

**APPLICANTS: 	Pullman William; Whitaker John; 
• 

**CONTINUING DATA VERIFIED: 

THIS APPLICATION IS A 371 OF PCT/US00/11129 04/26/2000 

AND CLAIMS BENEFIT OF 60/132,036 04/30/1999 

* FOREIGN APPLICM1ONS VERIFIED: 

PG-PUB 0 NOT PUBLISH 	- • 	RESCIND 0 
Foreign priority claimed • . 	 0 yes 0 no 
35.1.3Sc I I9 conditionsmet‘' 	 0 yes C7 no 
Verified BPI Actcnowledii.,-;d Examiners'siptiafs 

TTORNEY DOCKET NO 

9342/36206A 

TLE : Compositions comprising phosphogiesterase inhabitors for the treatment of sexual diSfunction • 
U,S.DEPT. OF COLIJA./PAT.6 TM-PTO-4.36/(Rev. 12-61)  

NOTICE OF ALLOWANCE MAILED 

Assistant Examiner • 

CLAIMS ALLOWED 

Total Claims 
, 

- Print Claim for 
0.G 

ISSUE. FEE " 
- 

Primary Examiner 

DRAWING 

- Amount Due, Date Paid Shoots Drwg. Flga.Dnvg. Print Fig. 

' 

Application Examiner 

DISCLAMER 
0 

TERMINAL PREPARED FOR ISSUE 

WARNING: TheinformaticadiSclosed herein may be-restricted. 
Unauthorized disclosure may be prohibited by the. United Slates Code Title 35, 
Sections 122, 181 and 368. Possession outside the U.S. Patent & Trademark 
Office is restricted to authorized employees and contractors only. 	 . 

FILED WITH: 	J DISK(CRF) 	 CD-ROM 
(Attached in pocket on IVO tinkle Sap) 

0837



SEARCH 

Class Sub. Date Exmr. 

25d 

INTERFERENCE SEARCHED 

Class Sub. Date Exmr. 

BEST AVAILABLE COPY- 

SEARCH NOTES 
(List databases searched. Attach 

search strategy inside.) 

I
Date lExmr. 

41"eh 4„7.1A7-92v° 

ik:7_ s 

.4/1/Ps, ha/A.6 
tatas,7127,r). 
JIL-ie,6-m. 

7,2-12-7"";/ 

7/(//4: 1-\--;---`- 

0838



INDEX OF CLAIMS 
I 	Rejected - (Through numeral) :.. Canceled 	N 	Non-elected A 	Appeal 
= . ... ......... Allowed 	+ 	 • 	Restricted 	I 	' Interference 0 	0 

Claim 	Date 

—P i'•:?, 
1 	j '!....O;s.  

) v  

1 	 

51 

Data Claim Date 

-2 .  
1 u. cp  

101 
• 102 • 

103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 

-r 

11 
1 

14 
15 
16 
17 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

J 

52 
53 
54 
55 
58 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
88 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

ISSUE SLIP STAPLE AREA (for additional cross-references 

ISSUING CLASSIFICATION 
ORIGINAL • CROSS REFERENCE(S) 

CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

INTERNATIONAL 
CLASSIFICATION 

. 

1 

/ A Continued on Issue Slip Inside File Jacket 

If more than 150 claims or 9 actions staple additional sheet here 

0839



FORM PTO-1390 (Modified) 	 U.S. DEPAii 	 COMMERCE PATENT AND TRADEMARK OFFICE 
(REV 11-2000) 

TRANSMITTAL LETTER TO THE UNITED STATES 

DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A FILING UNDER 35 U.S.C. 371 

ATIFFS-DOCICET NUMBER, 	 1-4,./ t 

29342/36206A 

U.S. APPLICATION NO.(IF KNOWN, SEE 37 CFR 

10/031 556 
INTERNATIONAL APPLICATION NO.I 

PCT/US00/11129 

INTERNATIONAL FILING DATE 
26 April 2000 

PRIORITY DATE CLAIMED 
30 April 1999 

TITLE OF INVENTION 
UNIT DOSAGE FORM 

APPLICANT(S) FOR DO/EO/US 
PULLMAN, William Ernest and WHITAKER, John Steven 

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1. kg 	This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

2. 0 	This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. ' 	0 	This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include itens (5), (6), 
(9) and (24) indicated below. 

4. IEJ 	The US has been elected by the expiration of 19 months from the priority date (Article 31). 

5. El 	A copy of the International Application as filed (35 U.S.C. 371 (c) (2)) 

a. 	0 	is attached hereto (required only if not communicated by the International Bureau). 

.- b. 	N 	has been communicated by the International Bureau. 

c. 	lgl 	is not required, as the application was filed in the United States Receiving Office (RO/US). 

 	D 	An English language translation of the International Application as filed (35 U.S.C. 371(0(2)). 

	

ve. 	a. 	0 	is attached hereto. 
.5.- 	b. 	ED 	has been previously submitted under 35 U.S.C. 154(d)(4). cilt 

IN 	Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. 	0 	are attached hereto (required only if not communicated by the International Bureau). 

5

47g 
b. 	0 	have been communicated by the International Bureau. 

	

.... 	c. 	0 	have not been made; however, the time limit for making such amendments has NOT expired. 

	

-, 	d. ®have not been made and will not be made. 

	

;84: 	0 	An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

	

1 	N 	An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

	

ai 	0 	An English language translation of the annexes to the International Preliminary Examination Report under PCT 

	

-4.. 5 • 	 Article 36 (35 U.S.C. 371 (c)(5)). 

11. XI 	A copy of the International Preliminary Examination Report (PCT/IPEA/409). 

12. gl 	A copy of the International Search Report (PCT/ISA/210). 

Items 13 to 20 below concern document(s) or information included: 

13. 0 	An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

14. 0 	An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

15. E3 	A FIRST preliminary amendment. 

16. 0 	A SECOND or SUBSEQUENT preliminary amendment. 
17. 0 	A substitute specification. 

18. 0 	A change of power of attorney and/or address letter. 

19. 0 	A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1.825. 

20. 0 	A second copy of the published international application under 35 U.S.C. 154(d)(4). 

21. 0 	A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 

22. NI 	Certificate of Mailing by Express Mail 

23. igl 	Other items or information: 

Return receipt postcard 

Page 1 of 2 PCTUSUREVO3 

0840



U.S. APPLICATIONrurokip6 INTERNATIONAL APPIIrAllelltirfM..wa   
PCT/US00/11129 

ATTORNEYS DOCKET NUMBER 
29342/36206A 

24. 	The following fees are submitted:. 
BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5)) : 

El 	Neither international preliminary examination fee (37 CFR 1.482) nor 
international search fee (37 CFR 1.445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or !PO 	$1040.00 

M 	International preliminary examination fee (37 CFR 1.482) not paid to 
USPTO but International Search Report prepared by the EPO or JPO  	$890.00 

0 	International preliminary examination fee (37 CFR 1.482) not paid to USPTO 
but international search fee (37 CFR 1.445(a)(2)) paid to USPTO 	$740.00 

0 	International preliminary examination fee (37 CFR 1.482) paid to USPTO 
but all claims did not satisfy provisions of PCT Article 33(1)-(4) 	$710.00 

El 	International preliminary examination fee (37 CFR 1.482) paid to USPTO 
and all claims satisfied provisions of PCT Article 33(1)-(4) 	 $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 

CALCULATIONS PTO USE ONLY 

$890.00 
Surcharge of $130.00 for furnishing the oath or declaration later than 	0 	20 	0 30 
months from the earliest claimed priority date (37 CFR 1.492 (e)). $0.00 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 17 	- 20 = 0 x 	$18.00 $0.00 

Independent claims 2 	- 3 = 0 x 	$84.00 $0.00 

Multiple Dependent Claims (check if applicable). 0 $0.00 
TOTAL OF ABOVE CALCULATIONS 	= $890.00 

Applicant claims small entity status. See 37 CFR 1.27). The fees indicated above are 
,---- reduced by 1/2. 

-- 
$0.00 

.7- 	 SUBTOTAL = $890.00 
Piiikessing fee of $130.00 for furnishing the English translation later than 	0 	20 	0 30 
npaths from the earliest claimed priority date (37 CFR 1.492 (f)). 	 + $0.00 

E-E 
TOTAL NATIONAL FEE 	= $890.00 

E:g 
Fge:for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be .. 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31) (check if applicable). ❑ $0.00 

TOTAL FEES ENCLOSED 	= $890.00 
- 

_ Amount to be: 
refunded $ 

charged $ 
.F1. 

• tea. E 	A check 

=1. 	0 	Please :.---, 

c. E 	The 

d. ' 0 	Fees 

NOTE: 'Where an 
1.137(a) or (b)) must 

SEND ALL CORRESPONDENCE 

in the amount of 	$890.00 	to cover the above fees 

in the amount 

fees 
of this 

on this 
credit card 

has not been 

is enclosed. 

of 	 to cover the above fees. 

overpayment 

-2038. 

A duplicate 

to Deposit 

charge my Deposit Account No. 
copy of this sheet is enclosed. 

Commissioner is hereby authorized 
Account No. 	13-2855 

to charge any additional 
A duplicate copy 

status. 
...___,. 

which may 
sheet is enclosed. 

form may 
information 

met, a 

CSS4-44? 

be required, or credit any 

become public. Credit card 
and authorization on PTO 

petition to revive (37 CFR 

information 
are to be charged to a credit card. WARNING: Information 

should not be included on this form. Provide 

appropriate time limit under 37 CFR 1.494 or 1.495 
be filed and granted to restore the application to pending 

TO: 

NAPOLI, James J. 
Customer No. 04743 
Marshall, Gerstein & Borun 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
United States of America 

SIGNATURE 
 

James J. Napoli 
NAME 

32,361 
REGISTRATION NUMBER 

19 October 2001 
DATE 

Page 2 of 2 

0841



41,/031556 
531 Reed MART. 19 OCT 20111 

PATENT 

IN THE UNITED STATES PATENT 
AND TRADEMARK OFFICE 

Applicants: 

WILLIAM E. PULLMAN ET AL. 

U.S. National Phase of PCT/US00/11129 filed 
April 26, 2000 

Filed: Herewith 

For: UNIT DOSAGE FORM 

Group Art Unit: Unassigned 

Examiner: Unassigned 

Attorney Docket No. 29342/36206A 

CERTIFICATION UNDER 37 CFR 1.10 

Box PCT 
Commissioner for Patents 
Washington, D.C. 20231 

I hereby certify the attached items are being deposited with the United States 

Postal Service on October 19, 2001 in an envelope addressed to Box PCT, Commissioner for 

Patents, Washington, D.C. 20231 utilizing the "Express Mail Post Office to Addressee" 

service of the United States Postal Service under Mailing No. EK 657817671US: 

a. Transmittal letter to the United States Designated/Elected 
Office (DO/EO/US) concerning a filing under 35 U.S.C. 371; 

b. Copies of Form PCT/ISA/210 and Form PCT/IPEA/409; 

c. Preliminary Amendment dated 19 October 2001; 

d. Declaration and Power of Attorney for William Ernest PULLMAN; 

e. Declaration and Power of Attorney for John Steven WHITAKER; 

f. A check in the amount of $890.00. 

/eGsaWi c 
Richard Zimmermann 

Date: October 19, 2001 

0842



19 OCT 2001 

WO 00/66099 
	

1  Up4tsai12P 5 6  

- 1 - 

UNIT DOSAGE FORM 

CROSS REFERENCE TO RELATED APPLICATIONS  

5 	 This appl ,-tion claims the benefit of 

provisional patent applica on Serial No. 

60/132,036, filed April 30, 199 

FIELD OF THE INVENTION 

10 
The present invention relates to a highly 

selective phosphodiesterase (PDE) enzyme inhibitor 

and to its use in a pharmaceutical unit dosage form. 

In particular, the present invention relates to a 

15 	potent inhibitor of cyclic guanosine 3',5'-mono- 

phosphate specific phosphodiesterase type 5 (PDE5) 

that when incorporated into a pharmaceutical product 

is useful for the treatment of sexual dysfunction. 

The unit dosage form described herein is character- 

20 	ized by selective PDE5 inhibition, and accordingly, 

provides a benefit in therapeutic areas where 

inhibition of PDE5 is desired, with minimization or 

elimination of adverse side effects resulting from 

inhibition of other phosphodiesterase enzymes. 

25 

BACKGROUND OF THE INVENTION 

The biochemical, physiological, and 

clinical effects of cyclic guanosine 3',5'-mono- 

30 	phosphate specific phosphodiesterase (cGMP-specific 

• PDE) inhibitors suggest their utility in a variety 

of disease states in which modulation of smooth 

muscle, renal, hemostatic, inflammatory, and/or 
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endocrine function is desired. Type 5 cGMP-specific 

phosphodiesterase (PDE5) is the major cGMP hydro-

lyzing enzyme in vascular smooth muscle, and its 

expression in penile corpus cavernosum has been 

	

5 	reported (Taher et al., J. UroI., 149, p. 285A 

(1993)). Thus, PDE5 is an attractive target in the 

treatment of sexual dysfunction (Murray, DN&P 6(3), 

pp. 150-56 (1993)). 

A pharmaceutical product, which provides a 

	

10 	PDE5 inhibitor, is currently available and marketed 

under the trademark VIAGRA . The active ingredient 

in VIAGRA is sildenafil. The product is sold as an 

article of manufacture including 25, 50, and 100 mg 

tablets of sildenafil and a package insert. The 

	

15 	package insert provides that sildenafil is a more 

potent inhibitor of PDE5 than other known phospho- 
ui 	 diesterases (greater than 80 fold for PDE1 inhibi- 

tion, greater than 1,000 fold for PDE2, PDE3, and 

PDE4 inhibition). The IC50  for sildenafil against 

	

20 	PDE5 has been reported as 3 nM (Drugs of the Future, 
fft 

22(2), pp. 138-143 (1997)) and as 3.9 nM (Boolel et 

al., Int. J. of Impotence, 8, pp. 47-52 (1996)). 

Sildenafil is described as having a 4,000-fold 

selectivity for PDE5 versus PDE3, and only a 10-fold 

	

25 	selectivity for PDE5 versus PDE6. Its relative lack 

of selectivity for PDE6 is theorized to be the basis 

for abnormalities related to color vision. 

While sildenafil has obtained significant 

commercial success, it has fallen short due to its 

	

30 	significant adverse side effects, including facial 

flushing (10% incidence rate). Adverse side effects 

limit the use of sildenafil in patients suffering 

from vison abnormalities, hypertension, and, most 
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significantly, by individuals who use organic 

nitrates (Welds et al., Amer. J. of Cardiology, 

83(5A), pp. 21(C)-28(C) (1999)). 

The use of sildenafil in patients taking 

	

5 	organic nitrates causes a clinically significant 

drop in blood pressure which could place the patient 

in danger. Accordingly, the package label for 

sildenafil provides strict contraindications against 

its use in combination with organic nitrates (e.g., 

	

10 	nitroglycerin, isosorbide mononitrate, isosorbide 

nitrate, erythrityl tetranitrate) and other nitric 

oxide donors in any form, either regularly or 

intermittently, because sildenafil potentiates the 

hypotensive effects of nitrates. See C.R. Conti et 

	

15 	al., Amer. J. of Cardiology, 83(5A), pp. 29C-34C 

(1999). Thus, even with the availability of 

sildenafil, there remains a need to identify 

improved pharmaceutical products that are useful in 

treating sexual dysfunction. 

	

20 	 Daugan U.S. Patent 5,859,006 discloses 

certain tetracyclic derivatives that are potent 

inhibitors of cGMP-specific PDE, or PDE5. The IC„ 

of the compounds disclosed in U.S. Patent No. 

5,859,006 is reported in the range of 1 nM to 10 pM. 

	

25 	The oral dosage for such compounds is 0.58 mg daily 

for an average adult patient (70 kg). Thus, unit 

dosage forms (tablets or capsules) are reported as 

0.2 to 400 mg of active compound. Significant 

adverse side effects attributed to compounds 

	

30 	disclosed in U.S. Patent No. 5,859,006 are not 

disclosed. 

Applicants have discovered that one such 

tetracyclic derivative, (6R,12aR)-2,3,6,7,12,12a- 
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hexahydro-2-methy1-6-(3,4-methylenedioxypheny1)-

pyrazino[2',1':6,1]pyrido[3,4-b]indole-1,4-dione, 

alternatively named (6R-trans)-6-(1,3-benzodioxo1-5-

y1)-2,3,6,7,12,12a-hexahydro-2-methylpyrazino- 

	

5 	[1',2':1,6]pyrido13,4-blindole-1,4-dione, and re- 

ferred to herein as Compound (I), can be admin-

istered in a unit dose that provides an effective 

treatment without the side effects associated with 

the presently marketed PDE5 inhibitor, sildenafil. 

	

10 	Prior to the present invention such side effects 

were considered inherent to the inhibition of PDE5. 

Significantly, applicants' clinical 

studies also reveal that an effective product having 

a reduced tendency to cause flushing in susceptible 

	

15 	individuals can be provided. Most unexpectedly, the 

product also can be administered with clinically 

insignificant side effects associated with the com-

bined effects of a PDE5 inhibitor and an organic 

nitrate. Thus, the contraindication once believed 

	

20 	necessary for a product containing a PDE5 inhibitor 

is unnecessary when Compound (I) is administered as 

a unit dose of about 1 to about 20 mg, as disclosed 

herein. Thus, the present invention provides an 

effective therapy for sexual dysfunction in indi- 

	

25 	viduals who previously were untreatable or suffered 

from unacceptable side effects, including individ-

uals having cardiovascular disease, such as in 

individuals requiring nitrate therapy, having 

suffered a myocardial infarction more than three 

	

30 	months before the onset of sexual dysfunction 

therapy, and suffering from class 1 congestive heart 

failure, or individuals suffering from vision ab-

normalities. 
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The present invention provides Compound 

(I) in a unit dosage form. That is, the present 

invention provides a pharmaceutical unit dosage form 

suitable for oral administration comprising about 1 

5 	to about 20 mg Compound (I). 

SUMMARY OF THE INVENTION 

The present invention provides a pharma- 

10 	ceutical dosage form for human pharmaceutical use, 

comprising about 1 to about 20 mg of (6R,12aR)-

2,3,6,7,12,12a-hexahydro-2-methy1-6-(3,4-methylene-

dioxyphenyl)pyrazino[2',1':6,1]pyrido[3,4-b]indole-

1,4-dione in a unit dosage form suitable for oral 

15 	administration. 

The present invention further provides a 

method of treating conditions where inhibition of 

PDE5 is desired, which comprises administering to a 

patient in need thereof an oral dosage form con- 

20 	taining about 1 to about 20 mg of a selective PDE5 

inhibitor, as needed, up to a total dose of 20 mg 

per day. The invention further provides the use of 

an oral dosage form comprising a selective PDE5 

inhibitor at a dosage of about 1 to about 20 mg for 

25 	the treatment of sexual dysfunction. 

Specific conditions that can be treated by 

the present invention, include, but are not limited 

to, male erectile dysfunction and female sexual 

dysfunction, particularly female arousal disorder, 

30 	also known as female sexual arousal disorder. 

In particular, the present invention is 

directed to a pharmaceutical unit dosage composition 
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comprising about 1 to about 20 mg of a compound 

having the structural formula: 

0 

5 

10 

CH3 

15 	said unit dosage form suitable for oral administra- 

tion, and method of treating sexual dysfunction 

using the pharmaceutical unit dose composition. 

DETAILED DESCRIPTION 

20 

For purposes of the present invention as 

disclosed and described herein, the following terms 

and abbreviations are defined as follows. 

The term "container" means any receptacle 

25 	and closure therefor suitable for storing, shipping, 

dispensing, and/or handling a pharmaceutical prod-

uct. 

The term "IC50" is the measure of potency 

of a compound to inhibit a particular PDE enzyme 

30 	(e.g., PDElc, PDE5, or PDE6). The IC„„ is the con- 

centration of a compound that results in 50% enzyme 

inhibition in a single dose-response experiment. 

Determining the IC„, value for a compound is readily 
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carried out by a known in vitro methodology 

generally described in Y. Cheng et al., Biochem. 

Pharmacol., 22, pp. 3099-3108 (1973). 

The term "package insert" means informa- 

	

5 	tion accompanying the product that provides a de- 

scription of how to administer the product, along 

with the safety and efficacy data required to allow 

the physician, pharmacist, and patient to make an 

informed decision regarding use of the product. The 

	

10 	package insert generally is regarded as the "label" 

for a pharmaceutical product. 

The term "oral dosage form" is used in a 

general sense to reference pharmaceutical products 

administered orally. Oral dosage forms are recog- 

	

15 	nized by those skilled in the art to include such 

forms as liquid formulations, tablets, capsules, and 

gelcaps. 

The term "vision abnormalities" means ab-

normal vision characterized by blue-green vision 

	

20 	believed to be caused by PDE6 inhibition. 

The term "flushing" means an episodic 

redness of the face and neck attributed to vaso-

dilation caused by ingestion of a drug, usually 

accompanied by a feeling of warmth over the face and 

	

25 	neck and sometimes accompanied by perspiration. 

The term "free drug" means solid particles 

of drug not intimately embedded in a polymeric 

coprecipitate. 

The presently claimed dosage form 

	

30 	preferably is packaged as an article of manufacture 

for human pharmaceutical use, comprising a package 

insert, a container, and a dosage form comprising 

about 1 to about 20 mg of Compound (I) 
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The package insert provides a description 

of how to administer a pharmaceutical product, along 

with the safety and efficacy data required to allow 

the physician, pharmacist, and patient to make an 

	

5 	informed decision regarding the use of the product. 

The package insert generally is regarded as the 

label of the pharmaceutical product. The package 

insert incorporated into the article of manufacture 

indicates that Compound (I) is useful in the 

	

10 	treatment of conditions wherein inhibition of PDE5 

is desired. The package insert also provides 

instructions to administer one or more about 1 to 

about 20 mg unit dosage forms as needed, up to a 

maximum total dose of 20 mg per day. Preferably, 

	

15 	the dose administered is about 5 to about 20 mg/day, 

more preferably about 5 to about 15 mg/day. Most 

preferably, a 10 mg dosage form is administered once 

per day. 

Preferred conditions to be treated include 

	

20 	sexual dysfunction (including male erectile dysfunc- 

tion; and female sexual dysfunction, and more 

preferably female arousal disorder (FAD)). The 

preferred condition to be treated is male erectile 

dysfunction. 

	

25 	 Significantly, the package insert supports 

the use of the product to treat sexual dysfunction 

in patients suffering from a retinal disease, for 

example, diabetic retinopathy or retinitis pig-

mentosa, or in patients who are using organic 

	

30 	nitrates. Thus, the package insert preferably is 

free of contraindications associated with these 

conditions, and particularly the administration of 

the dosage form with an organic nitrate. More 
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preferably, the package insert also is free of any 

cautions or warnings both associated with retinal 

diseases, particularly retinitis pigmentosa, and 

associated with individuals prone to vision ab- 

	

5 	normalities. Preferably, the package insert also 

reports incidences of flushing below 2%, preferably 

below 1%, and most preferably below 0.5%, of the 

patients administered the dosage form. The inci-

dence rate of flushing demonstrates marked improve- 

	

10 	ment over prior pharmaceutical products containing a 

PDE5 inhibitor. 

The container used in the article of 

manufacture is conventional in the pharmaceutical 

arts. Generally, the container is a blister pack, 

	

15 	foil packet, glass or plastic bottle and accompany- 

ing cap or closure, or other such article suitable 

for use by the patient or pharmacist. Preferably, 

the container is sized to accommodate 1-1000 solid 

dosage forms, preferably 1 to 500 solid dosage 

	

20 	forms, and most preferably, 5 to 30 solid dosage 

forms. 

Oral dosage forms are recognized by those 

skilled in the art to include, for example, such 

forms as liquid formulations, tablets, capsules, and 

	

25 	gelcaps. 	Preferably the dosage forms are solid 

dosage forms, particularly, tablets comprising about 

1 to about 20 mg of Compound (I). Any pharmaceut-

ically acceptable excipients for oral use are suit-

able for preparation of such dosage forms. Suitable 

	

30 	pharmaceutical dosage forms include coprecipitate 

forms described, for example, in Butler U.S. Patent 

No. 5,985,326, incorporated herein by reference. In 

preferred embodiments, the unit dosage form of the 
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present invention is a solid free of a coprecipitate 

form of Compound (I), but rather contains solid 

Compound (I) as a free drug. 

Preferably, the tablets comprise pharma- 

	

5 	ceutical excipients generally recognized as safe 

such as lactose, microcrystalline cellulose, starch, 

calcium carbonate, magnesium stearate, stearic acid, 

talc, and colloidal silicon dioxide, and are pre-

pared by standard pharmaceutical manufacturing tech- 

	

10 	niques as described in Remington's Pharmaceutical 

Sciences, 18th Ed., Mack Publishing Co., Easton, PA 

(1990). Such techniques include, for example, wet 

granulation followed by drying, milling, and com-

pression into tablets with or without film coating; 

	

15 	dry granulation followed by milling, compression 

into tablets with or withou film coating; dry 

blending followed by compre sion into tablets, with 

or without film coating; molded tablets; wet gran-

ulation, dried and filled into gelatin capsules; dry 

	

20 	blend filled into gelatin capsules; or suspension 

and solution filled into gelatin capsules. Gener-

ally, the solid dosage forms have identifying marks 

which are debossed or imprinted on the surface. 

The present invention is based on detailed 

	

25 	experiments and clinical trials, and the unexpected 

observations that side effects previously believed 

to be indicative of PDE5 inhibition can be reduced 

to clinically insignificant levels by the selection 

of a compound and unit dose. This unexpected obser- 

	

30 	vation enabled the development of a unit dosage form 

that incorporates Compound (I) in about 1 to about 

20 mg per unit dosage forms that, when orally admin-

istered, minimizes undesirable side effects previ- 
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ously believed unavoidable. These side effects 

include facial flushing, vision abnormalities, and a 

significant decrease in blood pressure, when Com-

pound (I) is administered alone or in combination 

	

5 	with an organic nitrate. The minimal effect of 

Compound (I), administered in about 1 to about 20 mg 

unit dosage forms, on PDE6 also allows the adminis-

tration of a selective PDE5 inhibitor to patients 

suffering from a retinal disease, like diabetic 

	

10 	retinopathy or retinitis pigmentosa. 

Compound (I) has the following structural 

formula: 

15 

20 

( I ) 

The compound of structural formula (I) was demon- 

25 	strated in human clinical studies to exert a minimal 

impact on systolic blood pressure when administered 

in conjunction with organic nitrates. By contrast, 

sildenafil demonstrates a four-fold greater decrease 

in systolic blood pressure over a placebo, which 

30 	leads to the contraindications in the VIAGRA in- 

sert, and in warnings to certain patients. 

The following illustrates the PDE5 and 

PDE6 IC, values for the compound of structural 
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formula (I) determined by the procedures described 

herein. 

Compound PAE5 IC" (nM) PDE6 IC" (AM) PDE6/PDE5 

I 2.5 3400 1360 

The compound of structural formula (I) additionally 

10 	demonstrates an IC5, against PDE1c of 10,000, and a 

ratio of PDE1c/PDE5 of 4,000. 

PREPARATIONS  

Human PDE5 Preparation 

15 

Recombinant production of human PDE5 was 

carried out essentially as described in•Example 7 of 

U.S. Patent No. 5,702,936, incorporated herein by 

reference, except that the yeast transformation 

20 	vector employed, which is derived from the basic 

ADH2 plasmid described in V. Price et al., Methods 

in Enzymology, 1985, pages 308-318 (1990), incorpor-

ated yeast ADH2 promoter and terminator sequences 

rather than ADH1 promoter and terminator sequences 

25 	and the Saccharomyces cerevisiase host was the 

protease-deficient strain BJ2-54 deposited on August 

31, 1998 with the American Type Culture Collection, 

Manassas, Virginia, under accession number ATCC 

74465. Transformed host cells were grown in 2X SC- 

30 	leu medium, pH 6.2, with trace metals, and vitamins. 

After 24 hours, YEP medium containing glycerol was 

added to a final concentration of 2X YEP/3% glycer-

ol. Approximately 24 hours later, cells were 

harvested, washed, and stored at -70°C. 

5 
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Cell pellets (29 g) were thawed on ice 

with an equal volume of lysis buffer (25 mM Tris-C1, 

pH 8, 5 mM MgC12, 0.25 mM dithiothreitol, 1 mM 

benzamidine, and 10 pM ZnSO4) . Cells were lysed in 

	

5 	a microfluidizer with N2  at 20,000 psi. The lysate 

was centrifuged and filtered through 0.45 pm dis-

posable filters. The filtrate was applied to a 150 

mL column of Q Sepharose Fast Flow (Pharmacia). The 

column was washed with 1.5 volumes of Buffer A (20 

	

10 	mM Bis-Tris Propane, pH 6.8, 1 mM MgC12, 0.25 mM 

dithiothreitol, 10 pM ZnSOJ and eluted with a step 

gradient of 125 mM NaC1 in Buffer A followed by a 

linear gradient of 125-1000 mM NaC1 in Buffer A. 

Active fractions from the linear gradient 

	

15 	were applied to a 180 mL ceramic hydroxyapatite 

column in Buffer B (20 mM Bis-Tris Propane (pH 6.8), 

1 mM MgCl2, 0.25 mM dithiothreitol, 10 pM ZnSO4, and 

250 mM KC1). After loading, the column was washed 

with 2 volumes of Buffer B and eluted with a linear 

	

20 	gradient of 0-125 mM potassium phosphate in Buffer 

B. Active fractions were pooled, precipitated with 

60% ammonium sulfate, and resuspended in Buffer C 

(20 mM Bis-Tris Propane, pH 6.8, 125 mM NaC1, 0.5 mM 

dithiothreitol, and 10 pM ZnSO4). The pool was 

	

25 	applied to a 140 mL column of Sephacryl S-300 HR and 

eluted with Buffer C. Active fractions were diluted 

to 50% glycerol and stored at -20°C. The resultant 

preparations were about 85% pure by SDS-PAGE. 

	

30 	Assay for PDE Activity 

Activity of PDE5 can be measured by 

standard assays in the art. For example, specific 
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activity of any PDE can be determined as follows. 

PDE assays utilizing a charcoal separation technique 

were performed essentially as described in Loughney 

et al., (1996), The Journal of Biological Chemistry, 

	

5 	271:796-806. In this assay, PDE5 activity converts 

[32P]cGMP to P2P15 1 GMP in proportion to the amount of 

PDE5 activity present. The [32P]5IGMP then is 

quantitatively converted to free [32P] phosphate and 

unlabeled adenosine by the action of snake venom 5'- 

	

10 	nucleotidase. Hence, the amount of [32P] phosphate 

liberated is proportional to enzyme activity. The 

assay is performed at 30 C in a 100 pL reaction 

mixture containing (final concentrations) 40 mM 

Tris-Cl (pH 8.0), 1 pM ZnSO4, 5 mM MgC12, and 0.1 

	

15 	mg/mL bovine serium albumin. PDE5 is present in 

quantities that yield <30% total hydrolysis of sub-

strate (linear assay conditions). The assay is 

initiated by addition of substrate (1 mM [32P]cGMP), 

and the mixture is incubated for 12 minutes. 

	

20 	Seventy-five (75) pg of Crotalus atrox venom then is 

added, and the incubation is continued for 3 more 

minutes (15 minutes total). The reaction is stopped 

by addition of 200 mL of activated charcoal (25 mg/-

mL suspension in 0.1 M NaH2PO4, pH 4). After 

	

25 	centrifugation (750 x g for 3 minutes) to sediment 

the charcoal, a sample of the supernatant is taken 

for radioactivity determination in a scintillation 

counter and the PDE5 activity is calculated. The 

preparations had specific activities of about 3 

	

30 	brmoles cGMP hydrolyzed per minute per milligram 

protein. 
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Bovine PDE6 Preparation 

Bovine PDE6 was supplied by Dr. N. 

Virmaux, INSERM U338, Strasbourg. Bovine retinas 

	

5 	were prepared as described by Virmaux et al., FEES 

Letters, 12(6), pp. 325-328 (1971) and see also, A. 

Sitaramayya et al., Exp. Eye Res., 25, pp. 163-169 

(1977). Briefly, unless stated otherwise, all 

operations were done in the cold and in dim red 

	

10 	light. Eyes were kept in the cold and in the dark 

for up to four hours after slaughtering. 

Preparation of bovine retinal outer seg-

ment (ROS) basically followed procedures described 

by Schichi et al., J. Biol. Chem., 224:529 (1969). 

	

15 	In a typical experiment, 35 bovine retinas were 

ground in a mortar with 35 mL 0.066 M phosphate 

buffer, pH 7.0, made up to 40% with sucrose, 

followed by homogenization in a Potter homogenizer 

(20 up and down strokes). The suspension was 

	

20 	centrifuged at 25,000 x g for 20 minutes. The 

pellet was homogenized in 7.5 mL 0.006 M phosphate 

buffer (40% in sucrose), and carefully layered under 

7.5 mL of phosphate buffer (containing no sucrose). 

Centrifugation was conducted in a swing-out rotor at 

	

25 	45,000 x g for 20 minutes, and produced a pellet 

which is black at the bottom, and also a red band at 

the interface 0.066 M. phosphate--40% sucrose/0.066 

M phosphate (crude ROS). The red material at the 

interface was removed, diluted with phosphate 

	

30 	buffer, spun down to a pellet, and redistributed in 

buffered 40% sucrose as described above. This pro-

cedure was repeated 2 or 3 times until no pellet was 

formed. The purified ROS was washed in phosphate 
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buffer and finally spun down to a pellet at 25,000 x 

g for 20 minutes. All materials were then kept 

frozen until used. 

Hypotonic extracts were prepared by sus- 

	

5 	pending isolated ROS in 10 mM Tris-C1 pH 7.5, 1 mM 

EDTA, and 1 mM dithioerythritol, followed by 

centrifugation at 100,000 x g for 30 minutes. 

The preparation was reported to have a 

specific activity of about 35 nmoles cGMP hydrolyzed 

	

10 	per minute per milligram protein. 

PDElc Preparation from Spodoptera 
fucriperda Cells (Sf9)  

15 
Cell pellets (5g) were thawed on ice with 

20m1 of Lysis Buffer (50mM MOPS pH 7.4, 101.1M ZnSO4, 

0.1mM CaCl2, 1mM DTT, 2mM benzamidine HC1, 5pg/m1 

each of pepstatin, leupeptin, and aprotenin). Cells 

20 	were lysed by passage through a French pressure cell 

(SLM-Aminco) while temperatures were maintained 

below 10°C. The resultant cell homogenate was 

centrifuged at 36,000 rpm at 4°C for 45 minutes in a 

Beckman ultracentrifuge using a Type TI45 rotor. 

25 	The supernatant was discarded and the resultant 

pellet was resuspended with 40 ml of Solubilization 

Buffer (Lysis Buffer containing 1M NaC1, 0.1M MgC12, 

1mM CaC12, 201.1g/m1 calmodulin, and 1% Sulfobetaine 

SB12 (Z3-12) by sonicating using a VibraCell tuner 

30 	with a microtip for 3 x 30 seconds. This was 

performed in a crushed ice/salt mix for cooling. 

Following sonication, the mixture was slowly mixed 

for 30 minutes at 4°C to finish solubilizing mem-

brane bound proteins. This mixture was centrifuged 
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in a Beckman ultracentrifuge using a type TI45 rotor 

at 36,000 rpm for 45 minutes. The supernatant was 

diluted with Lysis Buffer containing 10pg/m1 calpain 

inhibitor I and II. The precipitated protein was 

	

5 	centrifuged for 20 minutes at 9,000 rpm in a Beckman 

JA-10 rotor. The recovered supernatant then was 

subjected to Mimetic Blue AP Agarose Chromatography. 

In order to run the Mimetic Blue AP 

Agarose Column, the resin initially was shielded by 

	

10 	the application of 10 bed volumes of 1% polyvinyl- 

pyrrolidine (i.e., MW of 40,000) to block nonspe-

cific binding sites. The loosely bound PVP-40 was 

removed by washing with 10 bed volumes of 2M NaCl, 

and 10 mM sodium citrate pH 3.4. Just prior to 

	

15 	addition of the solubilized PDE1c3 sample, the 

column was equilibrated with 5 bed volumes of Column 

Buffer A (50 mM MOPS pH 7.4, lO).1M ZnSO4, 5mM MgC12, 

0.1 mM CaC12, 1 mM DTT, 2 mM benzamidine HC1). 

The solubilized sample was applied to the 

	

20 	column at a flow rate of 2 ml/min with recycling 

such that the total sample was applied 4 to 5 times 

in 12 hours. After loading was completed, the 

column was washed with 10 column volumes of Column 

Buffer A, followed by 5 column volumes of Column 

	

25 	Buffer B (Column Buffer A containing 20 mM 5'-AMP), 

and followed by 5 column volumes of Column Buffer C 

(50 mM MOPS pH 7.4, 10 pM ZnSO, 0.1 mM CaC12, 1 mM 

dithiothreitol, and 2 mM benzamidine HC1). The 

enzyme was eluted into three successive pools. The 

	

30 	first pool consisted of enzyme from a 5 bed volume 

wash with Column Buffer C containing 1 mM cAMP. The 

second pool consisted of enzyme from a 10 bed volume 

wash with Column Buffer C containing 1 M NaCl. The 
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final pool of enzyme consisted of a 5 bed volume 

wash with Column Buffer C containing 1 M NaC1 and 20 

mM cAMP. 

The active pools of enzyme were collected 

	

5 	and the cyclic nucleotide removed via conventional 

gel filtration chromatography or chromatography on 

hydroxy-apatite resins. Following removal of cyclic 

nucleotides, the enzyme pools were dialyzed against 

Dialysis Buffer containing 25 mM MOPS pH 7.4, 10 pM 

	

10 	ZnSO, 500 mM NaC1, 1 mM CaC12, 1 mM dithiothreitol, 

1 mM benzamidine HC1, followed by dialysis against 

Dialysis buffer containing 50% glycerol. The enzyme 

was quick frozen with the aid of dry ice and stored 

at -70°C. 

	

15 	 The resultant preparations were about >90% 

pure by SDS-PAGE. These preparations had specific 

activities of about 0.1 to 1.0 pmol cAMP hydrolyzed 

per minute per milligram protein. 

	

20 	IC50  Determinations  

The parameter of interest in evaluating 

the potency of a competitive enzyme inhibitor of 

PDE5 and/or PDElc and PDE6 is the inhibition 

	

25 	constant, i.e., K1. This parameter can be approx- 

imated by determining the ICso, which is the inhib-

itor concentration that results in 50% enzyme 

inhibition, in a single dose-response experiment 

under the following conditions. 

	

30 	 The concentration of inhibitor is always 

much greater than the concentration of enzyme, so 

that free inhibitor concentration (which is unknown) 
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is approximated by total inhibitor concentration 

(which is known). 

A suitable range of inhibitor concentra-

tions is chosen (i.e., inhibitor concentrations at 

	

5 	least several fold greater and several fold less 

than the lc are present in the experiment). Typi - 

cally, inhibitor concentrations ranged from 10 nM to 

10 uM. 

The concentrations of enzyme and substrate 

	

10 	are chosen such that less than 20% of the substrate 

is consumed in the absence of inhibitor (providing, 

e.g., maximum substrate hydrolysis of from 10 to 

15%), so that enzyme activity is approximately 

constant throughout the assay. 

	

15 	 The concentration of substrate is less 

than one-tenth the Michaelis constant (Km). Under 

these conditions, the IC50  will closely approximate 

the K. This is because of the Cheng-Prusoff equa-

tion relating these two parameters: IC„=Ki(l+S/K.„), 

	

20 	with (1+S/Km) approximately 1 at low values of S/Km. 

The IC50  value is estimated from the data 

points by fitting the data to a suitable model of 

the enzyme inhibitor interaction. When this inter-

action is known to involve simple competition of the 

	

25 	inhibitor with the substrate, a two-parameter model 

can be used: 

Y=A/ (1+x/B) 

	

30 	where the y is the enzyme activity measured at an 

inhibitor concentration of x, A is the activity in 

the absence of inhibitor and B is the IC50. See Y. 
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Cheng et al., Biochem. Pharmacol., 22:3099-3108 

(1973). 

Effects of inhibitors of the present 

invention on enzymatic activity of PDE5 and PDE6 

	

5 	preparations as described above were assessed in 

either of two assays which differed from each other 

principally on the basis of scale and provided 

essentially the same results in terms of IC50  values. 

Both assays involved modification of the procedure 

	

10 	of Wells et al., Biochim. Biophys. Acta, 384:430 

(1975). The first of the assays was performed in a 

total volume of 200 ul containing 50 mM Tris pH 7.5, 

3 mM Mg acetate, 1 mM EDTA, 50 pg/mL snake venom 

nucleotidase and 50 nM [3H]-cGMP (Amersham). Com- 

	

15 	pounds of the invention were dissolved in DMSO 

finally present at 2% in the assay. The assays were 

incubated for 30 minutes at 30°C and stopped by 

addition of 800 ul of 10 mM Tris pH 7.5, 10 mM EDTA, 

10 mM theophylline, 0.1 mM adenosine, and 0.1 mM 

	

20 	guanosine. The mixtures were loaded on to 0.5 mL 

QAE Sephadex columns, and eluted with 2 mL of 0.1 M 

formate (pH 7.4). The eluted radioactivity was 

measured by scintillation counting in Optiphase 

Hisafe 3. 

	

25 	 A second, microplate, PDE assay was 

developed using Multiscreen plates and a vacuum 

manifold. The assay (100 Ill) contained 50 mM Tris 

pH 7.5, 5 mM Mg acetate, 1 mM EDTA and 250 pg/mL 

snake venom nucleotidase. The other components of 

	

30 	the reaction mixture were as described above. At 

the end of the incubation, the total volume of the 

assays were loaded on a QAE Sephadex microcolumn 

plate by filtration. Free radioactivity was eluted 
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with 200 pl of water from which 50 pl aliquots were 

analyzed by scintillation counting as described 

above. 

The following examples are presented to 

	

5 	further illustrate the preparation of the claimed 

invention. The scope of the present invention is 

not to be construed as merely consisting of the 

following examples. 

	

10 	 Example 1  

Compound (I) was prepared as described in 

U.S. patent 5,859,006 and formulated in tablets 

using wet granulation. Povidone was dissolved in 

15 	water to make a 10% solution. The active compound, 

microcrystalline cellulose, croscarmellose sodium, 

and sodium lauryl sulfate were added to a high shear 

mixer and mixed for 2 minutes. The powders were wet 

granulated with the povidone solution and extra 

20 	water as required to complete the granulation. The 

resultant mixture was dried in a fluid bed drier 

with inlet air at 70°C ± 5°C until the loss on 

drying was below 2.5%. The granules were passed 

through a Comil with a suitable screen (or a sieve) 

25 	and added to a suitable mixer. The extragranular 

croscarmellose sodium and sodium lauryl sulfate, and 

the colloidal anhydrous silica were passed through a 

suitable sieve (e.g., 500 micron) and added to the 

mixer and blended 5 minutes. Magnesium stearate was 

30 	added and blended for 2 minutes. The blend was 

compressed to a target compression/weight of 250 mg 

using 9 mm round normal concave tooling. 
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The core tablets were coated with an 

aqueous suspension of Opadry OY-S-7322 using an 

Accelacota (or similar coating pan) using inlet air 

at 50°C to 70°C until the tablet weight was in- 

	

5 	creased by approximately 8 mg. Opadry 0Y-S-7322 

contains methylhydroxypropylcellulose Ph.Eur., 

titanium dioxide Ph. Eur., Triacetin USP. Opadry 

increases the weight of each tablet to about 258 mg. 

The amount of film coat applied per tablet may be 

	

10 	less than that stated depending on the process effi- 

ciency. 

The tablets are filled into blister packs 

and accompanied by package insert describing the 

safety and efficacy of the compound. 

Component 
Formulations 

(mg per tablet) 

Selective PDE5 Inhibitor" 1 5 

Hydroxypropyl Methylcellulose 
Phthalate 

1 5 

Microcrystalline Cellulose 221.87 213.87 

Croscarmellose Sodium 5.00 5.00 

Sodium Lauryl Sulfate 2.50 2.50 

Povidone K30 9.38 9.38 

Purified Water, USP (water for 
irrigation) 

q.s. q.s. 

Croscarmellose Sodium 5.00 5.00 

Sodium Lauryl Sulfate 2.50 2.50 

Colloidal Anhydrous Silica 0.50 0.50 

Magnesium Stearate 1.25 1.25 

Total core subtotal 250.00 250.00 

(Film coat Opadry 0Y-S-7322) about 8 mg about B mg 

" Compound (I). 

15 

20 

25 

30 

35 
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Example 2  

The following formula is used in preparing 

the finished dosage form containing 10 mg of Com- 

5 	pound (I). 

Ingredient Quantity (mg) 

Granulation 

Selective PDE5 Inhibitor" 10.00 

Lactose Monohydrate 153.80 

Lactose Monohydrate (spray dried) 25.00 

Hydroxypropylcellulose 4.00 

Croscarmellose Sodium 9.00 

Hydroxypropylcellulose (EF) 1.75 

Sodium Lauryl Sulfate 0.70 

35.00 

Outside Powders 

Microcrystalline Cellulose 	(granular-102) 37.50 

Croscarmellose Sodium 7.00 

Magnesium Stearate (vegetable) 1.25 

Total 250 mg 

Film coat (approximately) 11.25 

25 

Purified Water, USP is used in the manu-

facture of the tablets. The water is removed during 

processing and minimal levels remain in the finished 

30 	product. 

Tablets are manufactured using a wet gran-

ulation process. A step-by-step description of the 

process is as follows. The drug and excipients to 

be granulated are security sieved. The selective 

10 

15 

20 
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PDE5 inhibitor is dry blended with lactose mono-

hydrate (spray dried), hydroxypropylcellulose, cros-

carmellulose sodium, and lactose monohydrate. The 

resulting powder blend is granulated with an aqueous 

	

5 	solution of hydroxypropylcellulose and sodium lauryl 

sulfate using a Powrex or other suitable high shear 

granulator. Additional water can be added to reach 

the desired endpoint. A mill can be used to delump 

the wet granulation and facilitate drying. The wet 

	

10 	granulation is dried using either a fluid bed dryer 

or a drying oven. Once the material is dried, it 

can be sized to eliminate any large agglomerates. 

Microcrystalline cellulose, croscarmellose sodium, 

and magnesium stearate are security sieved and added 

	

15 	to the dry sized granules. These excipients and the 

dry granulation are mixed until uniform using a 

tumble bin, ribbon mixer, or other suitable mixing 

equipment. The mixing process can be separated into 

two phases. The microcrystalline cellulose, 

	

20 	croscarmellose sodium, and the dried granulation are 

added to the mixer and blended during the first 

phase, followed by the addition of the magnesium 

stearate to this granulation and a second mixing 

phase. 

	

25 	 The mixed granulation then is compressed 

into tablets using a rotary compression machine_ 

The core tablets are film coated with an aqueous 

suspension of the appropriate color mixture in a 

coating pan (e.g., Accela Cota). The coated tablets 

	

30 	can be lightly dusted with talc to improve tablet 

handling characteristics. 

The tablets are filled into plastic con-

tainers (30 tablets/container) and accompanied by 
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package insert describing the safety and efficacy of 

the compound. 

Example 3  

The following formula is used in preparing 

a finished dosage form containing 5 mg of Compound 

(I). 

Ingredient Quantity (mg) 

Granulation 

Selective PDE5 Inhibitory 2.50 

Lactose Monohydrate 79.395 

Lactose Monohydrate (spray dried) 12.50 

Hydroxypropylcellulose 2.00 

Croscarmellose Sodium 4.50 

Hydroxypropylcellulose (EF) 0.875 

Sodium Lauryl Sulfate 0.35 

Outside Powders 

Microcrystalline Cellulose 	(granular-102) 18.75 

Croscarmellose Sodium 3.50 

Magnesium Stearate (vegetable) 0.63 

Total 125 mg 

Film coat (approximately) 6.875 

The dosage form of Example 3 was prepared 

30 	in an identical manner to the dosage form of Example 

2. 

5 

10 

15 

20 

25 
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Example 4  

Solution Capsule 

Ingredient mg/capsule Percent (%) 

Selective PDE5 Inhibitory  10 2 

PEG400 NF 490 98 

Fill Weight 500 100 

10 
The gelatin capsules are precisely filled 

by pumping an accurate fill volume of pre-dissolved 

drug formulation into the partially sealed cavity of 

a capsule. Immediately following injection fill of 

15 	the drug solution formulation, the capsule is 

completely heat sealed. 

The capsules are filled into plastic con-

tainers and accompanied by a package insert. 

20 	 Example 5  

This study was a randomized, double-blind, 

placebo-controlled, two-way crossover design clin-

ical pharmacology drug interaction study that evalu- 

25 	ated the hemodynamic effects of concomitant adminis- 

tration of a selective PDE5 inhibitor (i.e., Com-

pound (I)) and short-acting nitrates on healthy male 

volunteers. In this study, the subjects received 

either Compound (I) at a dose of 10 mg or a placebo, 

30 	daily for seven days. On the sixth or seventh day, 

the subjects received sublingual nitroglycerin (0.4 

mg) while supine on a tilt table. The nitroglycerin 

was administered 3 hours after Compound (I) dosing, 

and all subjects kept the nitroglycerine tablet 

5 
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under their tongue until it completely dissolved. 

The subjects were tilted to 70° head-up every 5 

minutes for a total of 30 minutes with measurement 

of blood pressure and heart rate. There were no 

	

5 	discontinuations among the twenty-two healthy male 

subjects (ages 19 to 60 years old) that entered this 

study. 

In a preliminary analysis of this study, 

Compound (I) was well tolerated and there were no 

	

10 	serious adverse events. There were no Compound (I) 

changes in laboratory safety assessments or 12-lead 

ECGs. The most common adverse events were headache, 

dyspepsia, and back pain. Compound (I) demonstrated 

minimal, if any, effect on mean systolic blood 

	

15 	pressure, and mean maximal nitroglycerin-induced 

decrease in systolic blood pressure. 

Example 6  

20 

In two randomized, double-blinded placebo 

controlled studies, Compound (I) was administered to 

patients in need thereof at a range of doses, in 

both daily dosing and for on demand therapy, for 

25 	sexual encounters and intercourse in the home 

setting. Doses from 5 to 20 mg of Compound (I) were 

efficacious and demonstrated less than 1% flushing 

and no reports of vision abnormalities. It was 

found that a 10 mg dose of Compound (I) was fully 

30 	efficacious and demonstrated minimal side effects. 

Enhanced erectile function was determined 

by the International Index of Erectile Function 

(IIEF) (Rosen et al., Urology, 49, pp. 822-830 
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(1997)), diaries of sexual attempts, and a global 

satisfaction question_ Compound (I) significantly 

improved the percentage of successful intercourse 

attempts including the ability to attain and 

	

5 	maintain an erection in both "on demand" and daily 

dosing regimens. 

Example 7  

	

10 	 A third clinical study was a randomized, 

double-blind, placebo-controlled study of Compound 

(I) administered "on demand" to patients with male 

erectile dysfunction. Compound (I) was administered 

over a period of eight weeks in the treatment of 

	

15 	male erectile dysfunction (ED). Erectile dysfunc- 

tion (ED) is defined as the persistent inability to 

attain and/or maintain an erection adequate to 

permit satisfactory sexual performance. "On demand" 

dosing is defined as intermittent administration of 

	

20 	Compound (I) prior to expected sexual activity. 

The study population consisted of 212 men, 

at least 18 years of age, with mild to severe 

erectile dysfunction. Compound (I) was orally 

administered as tablets of coprecipitate made in 

	

25 	accordance with Butler U.S. Patent No. 5,985,326. 

Compound (I) was administered in 2 mg, 5 mg, 10 mg, 

and 25 mg doses, "on demand" and not more than once 

every 24 hours. Treatment with all nitrates, azole 

antifungals (e.g., ketoconazole or itraconazole), 

	

30 	warfarin, erythromycin, or antiandrogens was not 

allowed at any time during the study. No other 

approved or experimental medications, treatments, or 
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devices used to treat ED were allowed. Forty-one 

subjects were administered a placebo. 

The two primary efficacy variables were 

the ability of a subject to penetrate his partner 

	

5 	and his ability to maintain an erection during 

intercourse, as measured by the International Index 

of Erectile Function (IIEF). The IIEF Questionnaire 

contains fifteen questions, and is a brief, reliable 

measure of erectile function. See R.C. Rosen et 

	

10 	al., Urology, 49, pp. 822-830 (1997). 

Secondary efficacy variables were IIEF 

domain scores for erectile function, orgasmic 

function, sexual desire, intercourse satisfaction, 

and overall satisfaction; the patient's ability to 

	

15 	achieve an erection, ability to insert his penis 

into his partner's vagina, completion of intercourse 

with ejaculation, satisfaction with the hardness of 

his erection, and overall satisfaction, all as 

measured by the Sexual Encounter Profile (SEP) 

	

20 	diary; and a global assessment question asked at the 

end of the treatment period. The SEP is a patient 

diary instrument documenting each sexual encounter 

during the course of the study. 

The safety aspect of the study included 

	

25 	all enrolled subjects, and was assessed by 

evaluating all reported adverse events, and changes 

in clinical laboratory values, vital signs, physical 

examination results, and electrocardiogram results. 

At endpoint, patients who rated their 

	

30 	penetration ability (IIEF Question 3) as "almost 

always or always" were as follows: 17.5% in the 

placebo group, 38.1% in the 2 mg group, 48.8% in the 

5 mg group, 51.2% in the 10 mg group, and 83.7% in 
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the 25 mg group. Comparisons revealed statistically 

significant differences in change in penetration 

ability between placebo and all dose levels of 

Compound (I). 

	

5 	 At endpoint, patients who rated their 

ability to maintain an erection (IIEF Question 4) 

during intercourse as "almost always or always" are 

as follows: 10.0% in the placebo group, 19.5% in 

the 2 mg group, 32.6% in the 5 mg group, 39.0% in 

	

10 	the 10 mg group, and 69.0% in the 25 mg group. 

Comparison revealed statistically significant 

differences in change in penetration ability between 

placebo and the three higher dose levels of Compound 

(I). 

	

15 
	

This study also included a safety evalu- 

ation. A treatment-emergent adverse event is de-

fined as a condition not present at baseline that 

appeared postbaseline, or a condition present at 

baseline that increased in severity postbaseline. 

	

20 	The most commonly reported treatment-emergent ad- 

verse events were headache, dyspepsia, and back 

pain. The incidence of treatment-emergent adverse 

events appeared related to dose. 

Overall, this study demonstrated that all 

	

25 	four doses of Compound (I), namely 2 mg, 5 mg, 10 

mg, and 25 mg, taken "on demand" produced signifi-

cant improvement, relative to placebo, in the sexual 

performance of men with erectile dysfunction as 

assessed by the IIEF, by patient diaries assessing 

	

30 	frequency of successful intercourse and intercourse 

satisfaction, and by a global assessment. 
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The combined results from clinical studies 

showed that administration of Compound (I) effec-

tively treats male erectile dysfunction, as 

illustrated in the following table. 

IIEF ERECTILE FUNCTION DOMAIN 
(Change from Baseline) 

Unit Dose 
of Compound (I) 

n Mean t SD p 

placebo 131 0.8 	± 	5.3 

2 mg 75 3.9 	± 	6.1 <.001 

5 mg 79 6.6 	± 	7.1 <.001 

10 mg 135 7.9 	± 	6.7 <.001 

25 mg 132 9.4 	± 	7.0 <.001 

50 mg 52 9.8 	± 5.5 <.001 

100 mg 49 8.4 	± 	6.1 <.001 

n is number of subjects, SD is standard deviation. 

20 
However, it also was observed from the 

combined clinical studies that the percent of 

treatment-emergent adverse events increased with an 

increasing unit dose of Compound (I), as illustrated 

25 	in the following table: 

5 

10 

15 
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Treatment-Emergent Adverse Events (%) 

Unit Dose of Compound (I) 	(mg) 

Event Placebo 2 5 10 25 50 100 

Headache 10 12 10 23 29 34 46 

Dyspepsia 6 3 14 13 19 20 25 

Back Pain 5 3 3 15 18 24 22 

Myalgia 3 0 3 9 16 20 29 

Rhinitis 3 7 3 4 4 0 2 

Conjunctivitis 1 0 1 1 0 2 5 

Eyelid Edema 0 0 0 1 1 2 3 

Flushing 0 0 0 <1 0 3 7 

Vision 
Abnormalities 

0 0 0 0 0 0 0 

15 

The above table shows an increase in adverse events 

at 25 mg through 100 mg unit doses. Accordingly, 

even though efficacy in the treatment of ED was 

20 	observed at 25 mg to 100 mg doses, the adverse 

events observed from 25 mg to 100 mg doses must be 

considered. 

In accordance with the present invention, 

a unit dose of about 1 to about 20 mg, preferably 

25 	about 2 to about 20 mg, more preferably about 5 to 

about 20 mg, and most preferably about 5 to about 15 

mg, of Compound (I), administered up to a maximum of 

20 mg per 24-hour period, both effectively treats ED 

and minimizes or eliminates the occurrence of ad- 

30 	verse side effects. Importantly, no vision abnor- 

malities were reported and flushing was essentially 

eliminated. Surprisingly, in addition to treating 

ED, with at about 1 to about 20 mg unit dose Com-

pound (I), with a minimum of adverse side effects, 

35 	individuals undergoing nitrate therapy also can be 

5 

10 
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treated for ED by the method and composition of the 

present invention. 

The principles, preferred embodiments, and 

modes of operation of the present invention have 

	

5 	been described in the foregoing specification. The 

invention intended to be protected herein, however, 

is not construed to be limited to the particular 

forms disclosed, because they are to be regarded as 

illustrative rather than restrictive. Variations 

	

10 	and changes may be made by those skilled in the art 

without departing from the spirit of the invention. 
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WHAT IS CLAIMED IS: 

1. 	A pharmaceutical unit dos •e composi- 

tion comprising about 1 to about 20 mg .f a compound 

having the structural formula: 

0 

said unit dosage form suitab 	for oral administra- 

tion. 

2. The dosag- fora. of claim 1 comprising 

about 2 to about 0 mg of the compound in unit 

dosage form. 

3. The dosage form of claim 1 comprising 

about 5 to a t 20 mg of the compound in unit 

dosage form 

The dosage form of claim 2 comprising 

about 2_ mg of the compound in unit dosage form. 

5. 	The dosage form of claim 3 comprising 

about mg of the compound in unit dosage form. 
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the condition is a sex 

4. The dosa e form of claim 10 wherein 

the sexual dysfunctio is female arousal disorder. 
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6. 	The dosage form of laim 3 comprising 

about 10 mg of the compound in osage form. 

7. The dosage form of claims 1 through 6 

wherein t unit dose is in a form selected from the 

group consis ing of a liquid, a tablet, a capsule, 

and a gelcap. 

8. The 

wherein the unit dose 

PDE5 is desirable. 

9. 	The dosage f 	of claims 1 through 6 

occfor use in treating a conditi where 

sage form of claims 1 through 6 

\ 

in the form of a tablet. 

inhibition of 

rm of claim 9 wherein 

sfunction. 

11. The dosage for of claim 10 wherein 

the sexual dysfunction is =le erectile dysfunction. 
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13. A method of treating sexual dysfunc-

tion in a patient in need thereof comprising ad-

ministering one or more u it dose containing about 1 

to about 20 mg, up to a aximum total dose of 20 mg 

per day, of a compound h ving the structure 

14. The method of claim 1. wherein the 

unit dose contains about 2 to abo 20 mg of the 

compound. 

15. The method • claim 13 wherein the 

unit dose contains about mg of the compound. 

16. The 	thod of claim 13 wherein the 

unit dose contain about 10 mg of the compound and 

is administere• once per day. 

The method of claim 13 wherein the 

unit dos= is in a form selected from the group con-

sistin of a liquid, a tablet, a capsule, and a 

gelc 
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18. The invention as hereinbefore de- 

scribe 

	

1 	Use of a unit dose containing about 1 

	

to about 20 	of a compound having the structure 

0 

for the manufacture of a medicament for the treat-

ment of sexual dysfunction in a patient i need 

thereof. 
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and belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 

the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. §1001 and that such willful false statements may 

jeopardize the validity of the application or any patent issued thereon. 

0884



•,_ 	., POWER OF ATTORNEY: I hereby appoint as my attorneys, with full powers of substitution and revocation, to prosecute 

• this application and transact all busint 	the Patent and Trademark Office connected tlakkith: 

MOIF MIK 

- coc 

John B. Lungmus(18,566) Richard H. Anderson (26,526) Martin J. Hirsch (32,237) James A. Flight (37,622) 
Allen H. Gerstein (22,218) Patrick D. Ertel (26,877) James J. Napoli (32,361) Roger A. Heppermann (37.641) 
Nate F. Scarpelli (22,320) Richard B. Hoffman(26,910) Richard M. La Barge (32,254) David A. Gass (38,153) 
Michael F. Boron (25,447) James P. Zeller (28,491) Douglass C. Hochstetler (33,710) Gregory C. Mayer (38.238) 
Trevor B. Joike (25,542) Kevin D. Hogg (31.839) Robert M. Gerstein (34.824) Michael R. Weiner (38.359) 
Carl E. Moore, Jr. (26,487) Jeffrey S. Sharp (31,879) Anthony G. Sitko (36,278) William K. Merkel (40,725) 

Send correspondence to: James J. Napoli 

FIRM NAME 
	

PHONE NO. 	 STREET 
	

CITY & STATE 
	

ZIP CODE 

Marshall, Gerstein & Boron 
	 6300 Sears Tower 

312-474-6300 
	

233 South Wacker Drive 
	

Chicago, Illinois 
	

60606-6402 

Full Name of First or Sole Inventor 
William Ernest Pullman 

Citizenship 
United States of America 

Residence Andress - Street 
3004 Towne Drive 

Post Offic, Address - Sneet 
3004 Towne Drive 

City (Zip) 
Carmel (46032) 

City (Zip) 
Carmel (46032) 

to or Country 
Indiana 

State or Country 
Indiana 

Pale 
tgr 

Signature 
CO 

Second Joint Inventor, if any 
kiln Steven Whitaker 

Citizenship 
United States of America 

ksidence Address - Street 
T9340 162nd Avenue 

Post Office Address - Street 
19342 162nd Avenue 

City (Zip) 
Woodinville (98072) WA . 

City (Zip) 
Woodinville (98072) 

State or Country 
Washington 

State or Country 
Washington 

rra- te Signatur  

Third Joint Inventor, if any Citizenship 

Residence Address - Street Post Office Address - Street 

City (Zip) City (Zip) 

State or Country State or Country 

Date 
Egl 

Signature 
0 

Fourth Joint Inventor, if any Citizenship 

Residence Address - Street Post Office Address - Street 

City (Zip) City (Zip) 

State or Country State or Country 

Date 
0 

Signature 
0 
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.111k PPI IC A RI .F. RI TI .F.S AND STATUTES 11111k 

37 CFR 1.56. DUTY OF DISCLOSURE 1  INFORMATION MATERIAL TO PATENTABILITY (Applicable Portion) 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most 
effective patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the 
teachings of all information material to patentability. Each individual associated with the filing and prosecution of a patent 
application has a duty of candor and good faith in dealing with the Office, which includes a duty to disclose to the Office all 
information known to that individual to be material to patentability as defined in this section. The duty to disclose information exists 
with respect to each pending claim until the claim is canceled or withdrawn from consideration, or the application becomes 
abandoned. Information material to the patentability of a claim that is canceled or withdrawn from consideration need not be 
submitted if the information is not material to the patentability of any claim remaining under consideration in the application. There 
is no duty to submit information which is not material to the patentability of any existing claim. The duty to disclose all information 
known to be material to patentability is deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §§ 1. 97(b)-(d) and 1.98. However, 
no patent will be granted on an application in connection with which fraud on the Office was practiced or attempted or the duty of 
disclosure was violated through bad faith or intentional misconduct. The Office encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 
(2) the closest information over which individuals associated with the filing or prosecution of a patent 

application believe any pending claim patentability defines, to make sure that any material information 
contained therein is disclosed to the Office. 

Information relating to the following factual situations enumerated in 35 USC 102 and 103 may be considered material under 37 CFR 
1.56(a). 

35177.S.C. 102. CONDITIONS FOR PATENTABILITY: NOVELTY AND LOSS OF RIGHT TO PATENT 

A person shall be entitled to a patent unless -- 
(a) the invention was known or used by others in this country, or patented or described in a printed publication 

itr,this or a foreign country, before the invention thereof by the applicant for patent, or 
(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 

orlkn sale in this country, more than one year prior to the date of the application for patent in the United States, or 
(c) he has abandoned the invention, or 
(d) the invention was first patented or caused to be patented, or was the subject of an inventor's certificate, by 

the—applicant or his legal representatives or assigns in a foreign country prior to the date of the application for patent in this country 
orLan application for patent or inventor's certificate filed more than twelve months before the filing of the application in the United 
States, or 

mm 	 (e) the invention was described in a patent granted on an application for patent by another filed in the United States 
be6  re the invention thereof by the applicant for patent, or on an international application by another who has fulfilled the 
requirements of paragraph (1), (2), and (4) of section 371(c) of this title before the invention thereof by the applicant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 
(g) before the applicant's invention thereof the invention was made in this country by another who had not 

abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not only the respective dates 
of conception and reduction to practice of the invention, but also the reasonable diligence of one who was first to conceive and last 
to reduce to practice, from a time prior to conception by the other. 

35 U.S.C. 103. CONDITIONS FOR PATENTABILITY; NON-OBVIOUS SUBJECT MATTER (Applicable Portion) 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art only under subsection (f) or (g) of section 
102 of this title, shall not preclude patentability under this section where the subject matter and the claimed invention were, at the 
time the invention was made, owned by the same person or subject to an obligation of assignment to the same person. 

35 U. S. C. 112. SPECIFICATION (Applicable Portion) 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and use the same, and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

411111rf  
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PATENT APPLICATION SERIAL NO. 10/031556 
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PATENT AND TRADEMARK OFFICE 
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'U.S. GPO: 2000-468-987/39595 
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0 31 5 5 6 41- /A 
dPricr-  19 OCT 2001 

PATENT ,_..9/7t, 

IN THE UNITED STATES PATENT 
AND TRADEMARK OFFICE 

Applicants: 	 ) "EXPRESS MAIL" mailing label 
) No. ER657817671US 

WILLIAM E. PULLMAN ET AL. 	 ) 
) Date of Deposit: 

U.S. National Phase of 	 ) October 19, 2001 
PCT/US00/11129 filed April 26, 	) 
2000 	 ) I hereby certify that this 

) paper (or fee) is being 
Filed: Herewith 	 ) deposited with the United 

) States Postal Service "EXPRESS 
For: UNIT DOSAGE FORM 	 ) MAIL POST OFFICE TO ADDRESSEE" 

) service under 37 CFR §1.10 on 
Group Art Unit: Unassigned 	) the date indicated above and is 

) addressed to: 
Examiner: Unassigned 	 ) Assistant Commissioner for 

) Patents, Washington, D.C. 
Attorney Docket No. 29342/36206A ) 20231. 

) 
) 
) 
) 
) Richard immermann 

PRELIMINARY AMENDMENT 
ACCOMPANYING APPLICATION TRANSMITTAL 

Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Please amend the above-identified application 

as follows: 

IN THE SPECIFICATION:  

/ 
Page 1, after the title, please delete the 

CROSS-RE ERENCE TO RELATED APPLICATION in its entirety 

Ig  and ins rt therefor: 

0890



9. (Amende 

claim 1, 2, 3, 4, 

wherein inhibition of 

or 

E5 

1110 031 55 6 
531 Recd Pr7"- 	19 OCT 2D411  

--CROSS-REFERENCE TO RELATED APPLICATIONS 

This is the U.S. national phase application of 

International Application No. PCT/US00/11129, filed on 

April 26, 2000, which claims the benefit of provisional 

patent application Serial No. 60/132,036, filed April 30, 

1999.-- 

IN THE CLAIMS:  

Cancel claims 18 and 19 without prejudice. 

Amend claims 7-9 as follows: 

7. (Amended) The dosage form of claim 1, 2, 

3, 4, 5, or 6 wherein the unit d• e is in a form selected 

from the group consisting of j li id, a tablet, a cap-

sule, and a gelcap. 

8. (Amende• 	The dosage form of claim 1, 2, 

3, 4, 5, or 6 wherein the unit dose is in the form of a 

tablet. 

ded) The dosage form of 

use in treating a condition 

desirable. 

2 

0891



100 31 5 56 
531 ReedPOIC:-  19 OCT 2001 

REMARKS 

Claims 1-19 are pending in the application. 

Claims 18 and 19 have been cancelled. Therefore, claims 

1-17 are at issue in this application. 

The amendments are described-in more detail 

below. Pursuant to 37 C.F.R. §1.121, a marked-up version 

of the changes made to the claims by the present amend-

ment is attached hereto following the signature page of 

this amendment. The first page of the marked-up version 

of the changes is captioned "Version With Markings to 

Show Changes Made." 

This preliminary amendment adds no new matter. 

The specification has been amended to insert a cross-

reference to a related application. Claims 7-9 have been 

amended to improve the form of the claims. 

It is submitted that the amendment should be 

entered, and that the claims are of a proper form and 

scope for allowance. An early and favorable action on 

the merits is respectfully requested. 

Should the examiner wish to discuss the fore-

going, or any matter of form in an effort to advance this 

application toward allowance, the examiner is urged to 

telephone the undersigned at the indicated number. 

- 3 
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• 
Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN 

By 

   

James J. Napoli 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

Chicago, Illinois 
October 19, 2001 
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/031556 
531 Heed Kii; 	19 OCT 213O1 

Version With Markings to Show Changes Made 
(U.S. National Stage of PCT/US00/11129 

filed October 19, 2001) 

IN THE SPECIFICATION:  

The following cross-reference to related 

application has been inserted into the specification: 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This is the U.S. national phase application 

of International Application No. PCT/US00/11129, filed 

on April 26, 2000, which claims the benefit of 

provisional patent application Serial No. 60/132,036, 

filed April 30, 1999. 

IN THE CLAIMS:  

Claims 18 and 19 have been cancelled without 

prejudice. 

Claims 7-9 have been amended as follows: 

7. (Amended) The dosage form of [claims 1 

through 6] claim 1, 2, 3, 4, 5, or 6  wherein the unit 

dose is in a form selected from the group consisting of 

a liquid, a tablet, a capsule, and a gelcap. 

8. (Amended) The dosage form of [claims 1 

through 6] claim 1, 2,•3, 4, 5, or 6  wherein the unit 

dose is in the form of a tablet. 
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9. (Amended) The dosage form of [claims 1 

through 6] claim 1, 2, 3, 4, 5, or 6 for use in treat-

ing a condition wherein inhibition of PDE5 is desir-

able. 
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PCT/US00/11129 

P i\TENT COOPERATION TRE/-`--1-1/ 

From the INTERNATIONAL BUREAU 

PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 

Date of mailing (day/month/year) 

27 November 2000 (27.11.00) 

To: 

Commissioner 
US Department of Commerce 
United States Patent and Trademark 
Office, PCT 
2011 South Clark Place Room 
CP2/5C24 
Arlington, VA 22202 
ETATS-UNIS D'AMERIOUE 

in its capacity as elected Office 

International application No. 

PCT/US00/11129 

Applicant's or agent's file reference 

29342/36206 

International filing date (day/month/year) 

26 April 2000 (26.04.00) 

Applicant 

PULLMAN, William, Ernest et al 

1. The designated Office is hereby notified of its election made: 

p in the demand filed with the International Preliminary Examining Authority on: 

02 November 2000 (02.11.00) 

in a notice effecting later election filed with the International Bureau on: 

2. The election 	was 

LI was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 

Authorized officer 

R. E. Stoffel 

Telephone No.: (41-22) 338.83.38 

  

Priority date (day/month/year) 

30 April 1999 (30.04.99) 

Form PCT/IB/331 (July 1992) US0011129 
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I. PATENT COOPERATIONATY 

PCT 
INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 

Applicant's or agent's file reference 

29342/36206 

See Notification of Transmittal of International 
FOR FURTHER ACTION 	Preliminary Examination Report (Form PCT/IPEA/416) 

International application No. 

PCT/US00/11129 

International filing date (day/month/year) 

26/04/2000 

Priority date (day/month/year) 

30/04/1999 

International Patent Classification (IPC) or national classification and IPC 

A61K31/00 

Applicant 

LILLY ICOS LLC et al. 

1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

0 This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 

3. This report contains indications relating to the following items: 

	

I 	ig Basis of the report 

it 0 Priority 

	

III 	El Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

	

IV 	El Lack of unity of invention 

	

V 	Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

	

VI 	Certain documents cited 

	

VII 	0 Certain defects in the international application 

	

VIII 	rg Certain observations on the international application 

Date of submission of the demand 

02/11/2000 

Date of completion of this report 

25.09.2001 

Name and mailing address of the international 
preliminary examining authority: 

Authorized officer 

Veronese, A 

Telephone No. +49 89 2399 7824 

7, 

r "+w 
.. 

Si .. 

European Patent Office A 	D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 4t,,, ' o' Fax: +49 89 2399 - 4465 

Form PCT/IPEA/409 (cover sheet) (January 1994) 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

	
International application No. PCT/US00/1 1 1 29 

I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)): 
Description, pages: 

1-32 	 as originally filed 

Claims, No.: 

1-19 	 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

❑ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

❑ the language of publication of the international application (under Rule 48.3(b)). 

❑ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

❑ contained in the international application in written form. 

❑ filed together with the international application in computer readable form. 

❑ furnished subsequently to this Authority in written form. 

❑ furnished subsequently to this Authority in computer readable form. 

❑ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

❑ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

❑ the description, pages: 

❑ the claims, Nos.: 

❑ the drawings, sheets: 

5. ❑ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

Form PCT/IPEA/409 (Boxes 1-VIII, Sheet 1) (July 1998) 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

	
International application No. PCT/US00/1 1 129 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined in respect of: 

❑ the entire international application. 

10 claims Nos. 13-17 (IA). 

because: 

IS1 the said international application, or the said claims Nos. 13-17 relate to the following subject matter which 
does not require an international preliminary examination (specify): 
see separate sheet 

❑ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

❑ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

❑ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

❑ the written form has not been furnished or does not comply with the standard. 

❑ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-19 
No: Claims 

Inventive step (IS) Yes: Claims 
No: Claims 1-19 

Industrial applicability (IA) Yes: Claims 1-12,18,19 

Form PCT/IPEA/409 (Boxesl-VIII, Sheet 2) (July 1998) 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

	
International application No. PCT/US00/11129 

No: 	Claims 

2. Citations and explanations 
see separate sheet 

VI. 	Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 

see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 

Form PCT/IPEA/409 (Boxes 	Sheet 3) (July 199B) 
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INTERNATIONAL PRELIMINARY 	International application No. PCT/US00/11129 
EXAMINATION REPORT - SEPARATE SHEET 

Re Item III  
Non-establishment of opinion with regard to novelty, inventive step and industrial 

applicability. 

Claims 13-17 relate to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect 

to the industrial applicability of the subject-matter of these claims (Article 34(4)(a)(i) PCT). 

However, although not required under the provisions of the PCT, an opinion will be given 
with respect to novelty and inventive step. 

Re Item V  
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 

industrial applicability; citations and explanations supporting such statement 

INVENTIVE STEP  

Reference is made to the following documents: 

Dl: WO 97 03675 A (GLAXO WELLCOME LAB SA ;DAUGAN ALAIN CLAUDE MARIE 
(FR)) 6 February 1997 (1997-02-06) 

D2: ISRAEL M: 'VIAGRA: THE FIRST ORAL TREATMENT FOR IMPOTENCE' 

PHARMACEUTICAL JOURNAL,PHARMACEUTICAL SOCIETY, LONDON,GB, vol. 261, 
1 August 1998 (1998-08-01), pages 164-165, XP000919343 ISSN: 0031-6873 

D1, see page 5 lines 4-14, example 1 (compound A) at page 10, the pharmaceutical 

formulations at pages 12-16 and claim 2 disclose the use of pharmaceutical unit dosages 

comprising the PDE5 inhibitor (6R,12aR)-2,3,6,7,12,12a- hexahydro-2-methyl- 6- (3,4-

methylenedioxyphenyl)-pyrazino [2',1':6,1] pyrido [3,4-b] indole-1,4-dione (Compound I) 

for the treatment of erectile dysfunctions. Compositions comprising 50 mg of compound 
I are shown and concentration ranges from 0.2 to 400 mg are indicated as suitable for oral 

administration. CoMpositions in the claimed range of 1 to 20 mg are therefore also 
considered to be implicitly disclosed. 

Form PCT/Separate SheeV409 (Sheet 1) (EPO-April 1997) 
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If a novelty objection could be overcome, the selection of pharmaceutical unit dosages 

comprising 1 to 20 mg of Compound I as in the present invention can not however 
considered to involve an inventive step. 

The routine experimentation to optimise the required amounts of ingredients of known 

compositions for a known use falls within the normal capacity of the average skilled 

person. Even if the claimed compositions provide some benefits when compared to the 

compositions of the prior art, the experimental data reported in the present application are 

not characterized by any new or surprising effect. 

Furthermore, for the patient treatment it is not the "unit dose" which is important to provide 

a certain medical effect, but the dose which is practically administered. For example two 
tablets or half tablet could be administered to the patient to adjust the dosage and obtain 
a certain effect. 

The IPEA is therefore of the opinion that the subject-matter underlying claims 1-11, 13- 19 

does not involve an inventive step in the sense of Art. 33(3) PCT. 

Also claim 12 , claiming the use of the PDE5 diesterase inhibitor 1, for the treatment of 
sexual disfunctions in woman is not considered to involve an inventive step in view of 
document D2, which disclose the use of PDE5 inhibitor VIAGRA for the treatment of sexual 
disfunctions in females, see page 165, column 2. 

INDUSTRIAL APPLICATION  

For the assessment of the present claims 13-17 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 

patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims to the 
use of a compai.ind in medical treatment, but may allow, however, claims to a known 

compound for first use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 

Re Item VI  

Certain documents cited (Rule 70.10) 

W09959584, which has been disregarded in writing the present Report, could become 

relevant for the assessment of novelty under some patent law systems. Priorities have not 
been checked. 

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 
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Application No 	 Publication date 	 Filing date 
	

Priority date (valid claim) 

Patent No 	 (day/month/year) 	 (day/month/year) 
	

(day/month/year) 

W09959584 	25 November 1999 17 May 1999 	20 May 1998 

Re Item VIII 
Certain observations on the international application 

Claim 9 defines the subject-matter to be protected by way of the biological mechanism 
underlying the action of the disclosed compounds. This expression does not specify 
specific diseases recognized in the art to which the invention pertains and is not 

considered to fulfill the requirements of Art 6 PCT. The claim has been therefore examined 
under the assumption that the conditions indicated in claims 10-12 are intended. 

The relative term "about" used in claims 1-6, 13-19 is vague and unclear and leaves the 

reader in doubt as to the meaning of the technical features to which it refers, thereby 
rendering the definition of the subject-matter of said claims unclear (Article 6 PCT). 

Claim 18 does not seem to define any additional subject matter and therefore does not 

comply with the requirements of conciseness of Art. 6 PCT. 

Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997) 
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41- PATENT COOPERATION TREA4 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicants or agent's file reference 

29342/36206 
FOR FURTHER 	see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 
ACTION 

International application No. international filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US 00/ 11129 26/04/2000 30/04/1999 
Applicant 

LILLY ICOS LLC et al. 

This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the international Bureau. 

This International Search Report consists of a total of 	3 	sheets. 
ti 	It is also accompanied by a copy of each prior art document cited in this report. 

1. 	Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readble form. 

• the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

n the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

2. 	0 	Certain claims were found unsearchable (See Box I). 

3. 	E 	Unity of invention is lacking (see Box II). 

4. 	With regard to the title, 

0 	the text is approved as submitted by the applicant. 

II the text has been established by this Authority to read as follows: 

COMPOSITIONS COMPRISING PHOSPHODIESTERASE INHABITORS FOR THE TREATMENT OF 
SEXUAL DISFUNCTION 

5. 	With regard to the abstract, 

E the text is approved as submitted by the applicant. 
■ the text has been established, 

from the within one month 
according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 

date of mailing of this international search report, submit comments to this Authority. 

6. 	The figure of the drawings to be published with the abstract is Figure No. ' 

as suggested by the applicant. 111 	None of the figures. 

because the applicant failed to suggest a figure. 

In 	because this figure better characterizes the invention. 

Form PCTASA/210 (first sheet) (July 1998) 
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A. CLASSIFICATION OF SLIBJEC•TER 	 ' 

t 
International Application No 

CT/US 00/11129 

IPC 7 	A61K31/4985 	A61P15/10 	 . 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 	A61K 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

• EPO -Internal 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category ° Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X 

P,X 

WO 97 03675 A (GLAXO WELLCOME LAB SA 
;DAUGAN ALAIN CLAUDE MARIE (FR)) 
6 February 1997 (1997-02-06) 
page 3, 	line 11,12 
page 3, 	line 24,25 
page 5, 	line 4-11 
claims; 	examples 1,3 

WO 99 59584 A (ESTOK THOMAS MARK ;SCHERING 
CORP (US)) 25 November 1999 (1999-11-25) 
page 4, 	last paragraph 
page 42, 	line 11,12 
page 61, 	line 20,21 
claim 20 

1-19 

1-19 

El Further documents are listed in the continuation of box C. in annex. al 	Patent family members are listed 

' Special categories of cited documents : 
'T' later document published after the international filing date 

or priority date and not in conflict with the application but 'A' document defining the general state of the an which is not 	 cited to understand the principle or theory underlying the 
considered to be of particular relevance 	 invention 

'E' earlier document but published on or after the international 	 'X' document of particular relevance; the claimed invention filing date 	 cannot be considered novel or cannot be considered to 
'L' document which may throw doubts on priority daim(s) or 	 involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another 	 'Y' document of particular relevance; the claimed invention 
citation or other special reason (as specified) 	 cannot be considered to involve an inventive step when the 

'0' document referring to an oral disclosure, use, exhibition or 	 document is combined with one or more other such docu- 
other means 	 merits, such combination being obvious to a person skilled 

'P' document published prior to the international filing date but 	 in the art. 
later than the priority date claimed 	 i!.' document member of the same patent family 

Date of the actual completion of the international search 

21 November 2000 

Date of mailing of the international search report 

28/11/2000 

Name and mailing address of the ISA 
European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 FIV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 

Authonzed officer 

Veronese, A 

Form PCT/ISA/210 (second sheet) (July 1992) 
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International Application No 

CT/US 00/11129 
C.(ContinuatIon) DOCUMENTS CO 	RED TO BE RELEVANT 

Category ' Citation of document, with indication.where appropriate, of the relevant passages Relevant to claim No. 

X 

P,X 

A 

A 

WO 95 19978 A (GLAXO LAB SA ;DAUGAN ALAIN 
CLAUDE MARIE (FR)) 
27 July 1995 (1995-07-27) 
cited in the application 
page 8, 	line 5-15; 	example 78 
page 80, 	line 21,22 
page 80, 	last paragraph.  
claims 	10,12,14 

--- 
DATABASE WPI 
Section Ch, Week 200029 
Derwent Publications Ltd., 	London, 	GB; 
Class B02, AN 2000-339026 
XP002152606 
& WO 00 20033 A (EISAI CO LTD), 
13 April 	2000 (2000-04-13) 
abstract 

--- 
ISRAEL M: 	"VIAGRA: 	THE FIRST ORAL 
TREATMENT FOR IMPOTENCE" 
PHARMACEUTICAL JOURNAL,PHARMACEUTICAL 
SOCIETY, 	LONDON,GB, 
vol. 	261, 	1 August 1998 (1998-08-01), 
pages 164-165, XP000919343 
ISSN: 0031-6873 
page 164, column 1-2 

--- 
GOLDENBERG M M: 	"SAFETY AND EFFICACY OF 
SILDENAFIL CITRATE IN THE TREATMENT OF 
MALE ERECTILE DYSFUNCTION" 
CLINICAL THERAPEUTICS,US,EXCERPTA MEDICA, 
PRINCETON, 	NJ, 
vol. 	20, 	no. 	6, 	1998, pages 1033-1048, 
XP000853855 
ISSN: 	0149-2918 
page 1041, column 1 -page 1042, column 1 

1-12 

1-12 

1-19 

1-19 
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International application No. 
PCT/US 00/11129 

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. E Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 13-18 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. F-7 Claims Nos.: 
because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

3. n Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. 

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. 7 As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
	 covers only those claims for which fees were paid, specifically claims Nos.: 

4. 111 No required additional search fees were timely paid by the applicant. Consequently, this international Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest 	 n The additional search fees were accompanied by the applicant's protest. 

0 No protest accompanied the payment of additional search fees. 

Form PCT/ISA/210 (continuation of first sheet (I)) (July 1998) 
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