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RN 171488-20-3 CAPLUS 

\ 
Cook pct/us00/11129 

CN Pyrazino[1',2':1,6)pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-
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-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2-(phenylmethyl)-, (6R,l2aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 
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RN 171488-22-5 CAPLUS 
CN Pyrazino[l',2' :1,6)pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-[(4-fluorophenyl)methyl]-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-benzodioxol-5-yl)-

2, 3, 6, 7, 12, 12a-hexahydro-2- ( 2-methylpropyl)-, ( 6R, 12aR)- ( 9CI) ( CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171488-77-0 CAPLUS 
CN Pyrazino[l',2' :1,6]pyrido[3,4-b]indo1e-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2- ( cyclohexylmethyl) -2, 3, 6, 7, 12, 12a-hexahydro-, ( 6R, 12aR)- ( 9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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RN 171488-86-1 CAPLUS 
CN Pyrazino[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-2,10-dimethyl-, (6R,l2aS)-rel- (9CI) (CA INDEX 
NAME) 

Relative stereochemistry. 

Me 

RN 171488-87-2 CAPLUS 
CN Pyrazino[1',2':1,6)pyrido[3,4-b)indo1e-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-[(3,4-dimethoxyphenyl)methy1)-2,3,6,7, 12,12a-hexahydro-, (6R,l2aR)-
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

II ~ 

Y"· ~':Jcl:::/~ I . N I R I lj 
~(N"R/ /~/ 

MeO I J N 
OMe 0~ 

0------f. ~ 

I I 
·~ / 

0 

RN 171488-91-8 CAPLUS 
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CN Pyrazino[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-(2-propynyl)-, (6R,12aR)- (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

He= 

RN 171488-92-9 CAPLUS 
CN Pyrazino[l',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-(1,3-benzodioxol-5-ylmethyl)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171488-94-1 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

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]indo1e-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

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',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, 14aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171489-02-4 CAPLUS 
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CN Pyrazino[l',2':1,6]pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-
2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3R,6R,12aR)- (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

Me !1~ ~{ " , ~CO' N R I I 
)~~N R/ /~ 

Me II ' ~ . 
0 

RN 171596-27-3 CAPLUS 
CN Pyrazino[l',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,12aS)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-). 

RN 171596-28-4 CAPLUS 
CN Pyrazino[1',2' :1,6)pyrido[3,4-b)indo1e-1,4-dione, 6-(1,3-benzodioxol-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-benzodioxol-5-yl)-

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-benzodioxol-5-yl)-

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',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-
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2-butyl-2,3,6,7,12,12a-hexahydro-, (6R,l2aR) (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-32-0 CAPLUS 
CN Pyrazino[1',2':1,6)pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-cyclopentyl-2, 3 1 6, 7 1 12 1 12a-hexahydro- 1 ( 6R, 12aR)- ( 9CI) ( CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-36-4 CAPLUS 
CN Pyrazino[l',2':1,6]pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-, (6R,l2aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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RN 171596-39-7 CAPLUS 
CN 5H,l4H-Pyrrolo[l' ',2'':4',5']pyrazino[l',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,l4aS)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-40-0 CAPLUS 
CN Pyrazino[l',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

RN 187935-15-5 CAPLUS 
CN Pyrazino[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-3-methyl-, (3S,6R,12aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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RN 303984-32-9 CAPLUS 
CN Pyrazino[l',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-[2-(1,3-benzodioxol-5-yl)ethyl]-2,3,6,7,12,12a-hexahydro-, (6R,l2aR)
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 

N~l) N/ ~ 
H 

~ 
l---0------r I 

REFERENCE COUNT: 41 THERE ARE 41 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L12 ANSWER 27 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 

CAPLUS COPYRIGHT 2002 ACS 
2000:686171 CAPLUS 
133:271672 

TITLE: Phosphodiesterase inhibitor preparation for treatment 
of sexual functional disorders 

PATENT ASSIGNEE(S): Lilly !cos Llc, USA 
SOURCE: Ger. Gebrauchsmusterschrift, 47 pp. 

CODEN: GGXXFR 
DOCUMENT TYPE: Patent 
LANGUAGE: German 
FAMILY ACC. NUM. COUNT: 3 
PATENT INFORMATION: 

PATENT NO. KIND 
---------------
DE 20007861 Ul 
NO 2000002097 A 
CA 2307101 AA 
FI 2000000976 A 

DATE 
--------
20000928 
20011026 
20001030 
20001030 

APPLICATION NO. 
---------------
DE 2000-20007861 
NO 2000-2097 
CA 2000-2307101 
FI 2000-976 

DATE 
--------
20000426 
20000425 
20000426 
20000426 
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NL 1015027 
NL 1015027 
SE 2000001518 
ZA 2000002058 
wo 2000066099 
WO 2000066099 

W: AE, AG, 
CU, CZ, 
ID, IL, 
LV, MA, 
SG, SI, 
ZW, AM, 

RW: GH, GM, 
DK, ES, 
CG, CI, 

DE 10021266 
JP 2000336043 
FR 2795646 
GB 2351663 
LT 4758 
LV 12560 
CN 1292264 
BE 1012957 
EP 1173181 

R: AT, BE, 
IE, SI, 

LU 90569 
NO 2001005275 

Al 20001031 
C2 20010214 
A 20001031 
A 20001102 
A2 20001109 
A3 20010118 

AL, AM, AT, AU, 
DE, DK, DM, DZ, 
IN, IS, JP, KE, 
MD, MG, MK, MN, 
SK, SL, TJ, TM, 
AZ, BY, KG, KZ, 
KE, LS, MW, SD, 
FI, FR, GB, GR, 
CM, GA, GN, GW, 

Al 20001116 
A2 20001205 
Al 20010105 
A1 20010110 
B 20010226 
B 20010420 
A 20010425 
AS 20010605 
A2 20020123 

CH, DE, DK, ES, 
LT, LV, FI, RO 

A2 20020227 
A 20011206 

PRIORITY APPLN. INFO.: 

AZ, 
EE, 
KG, 
MW, 
TR, 
MD, 
SL, 
IE, 
ML, 

NL 2000-1015027 

SE 2000-1518 
ZA 2000-2058 
WO 2000-US11129 

20000426 

20000426 
20000426 
20000426 

BA, BB, BG, BR, BY, CA, CH, CN, CR, 
ES, FI, 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, AT, BE, CH, CY, DE, 
IT, LU, MC, NL, PT, SE, BF, BJ, CF, 
MR, NE, SN, TD, TG 

DE 2000-10021266 
JP 2000-126472 
FR 2000-5296 
GB 2000-10199 
LT 2000-35 
LV 2000-56 
CN 2000-106987 
BE 2000-295 
EP 2000-926367 

20000426 
20000426 
20000426 
20000426 
20000426 
20000426 
20000426 
20000426 
20000426 

FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

LU 2000-90569 
NO 2001-5275 

US 1999-132036P P 
WO 2000-US11129 W 

20000426 
20011029 
19990430 
20000426 

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 ICSO of at least 100-fold lower than 
that with phosphodiesterase 6 as active ingredient, and which inhibits 
phosphodiesterase 5 with an ICSO of at least 1000-fold lower than for 
phosphodiesterase lc and a ICSO for PDES of below 1'0 nM. 

IT 171596-29-5 
RL: BAC (Biological 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[l',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,l2aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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L12 ANSWER 28 OF 37 
ACCESSION NUMBER: 

CAPLUS COPYRIGHT 2002 ACS 
2000:666601 CAPLUS 
133:256811 DOCUMENT NUMBER: 

TITLE: 

INVENTOR ( S) : 

Pharmaceutical compositions containing dopamine 
agonists in combination with nitric oxide donors for 
treating and/or preventing sexual dysfunctions 
Garvey, David S. 

PATENT ASSIGNEE(S): Nitromed, Inc., USA 
SOURCE: PCT Int. Appl., 48 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 

English 
1 

PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 

WO 2000054773 Al 20000921 WO 2000-US3709 20000310 
W: AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 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, NO, NZ, PL, PT, RO, RU, SO, 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, 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 

PRIORITY APPLN. INFO.: US 1999-123920P P 19990312 
OTHER SOURCE(S): MARPAT 133:256811 
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, cir~ulatory 
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':1,6)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 (+). 

REFERENCE COUNT: 

L12 ANSWER 29 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR ( S) : 
PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

CAPLUS COPYRIGHT 2002 ACS 
2000:645819 CAPLUS 
133:227820 
Pharmaceutical compositions for treating erectile 
dysfunction containing a melanocortin receptor agonist 
and a cyclic-GMP-specific phosphodiesterase inhibitor 
or an .alpha.-adrenergic receptor antagonist 
Stoner, Elizabeth 
Merck & Co., Inc., USA; Waldstreicher, Joanne 
PCT Int. Appl., 25 pp. 
CODEN: PIXXD2 
Patent 

FAMILY ACC. NUM. COUNT: 
English 
1 

PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 
--------------- -------- --------------- --------
wo 2000053148 A2 20000914 WO 2000-US5711 20000303 
wo 2000053148 A3 20001214 

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, 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, AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, 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 

EP 1161255 A2 20011212 EP 2000-916081 20000303 
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DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
LV, FI, RO 

US 1999-123244P P 
wo 2000-US5711 w 

19990308 
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); THO (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[l',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,l2aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

Me )OYG H 
""- : ,----,--: 
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2000:475525 CAPLUS 
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Meglasson, Martin Durham; McCall, Robert B. 
Pharmacia & Upjohn Company, USA 
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wo 2000040226 A2 20000713 wo 1999-US27951 19991220 
wo 2000040226 A3 20010201 

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, AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY I 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 9916759 A 20010925 BR 1999-16759 19991220 
EP 1140092 A2 20011010 EP 1999-967142 19991220 

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 1999-114840P 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): MAR PAT 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 cornpds. of 
formula (I: Rl,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',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol- )-

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,l2aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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112 ANSWER 31 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR(S): 
PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

Cook pct/us00/11129 

CAPLUS COPYRIGHT 2002 ACS 
2000:392967 CAPLUS 
133:22405 
Preventives containing 1,6-dihydro-7H-pyrazolo[4,3-
d]pyrimidin-7-one derivatives and related compounds 
for nitric acid-induced tolerance 
Ellis, Peter 
Pfizer Inc., USA 
Jpn. Kokai Tokkyo Koho, 31 pp. 
CODEN: JKXXAF 
Patent 

FAMILY ACC. NUM. COUNT: 
Japanese 
1 

PATENT INFORMATION: 

PATENT NO. 

JP 2000159672 
us 6225315 
EP 1022026 
EP 1022026 

R: AT, BE, 
IE, SI, 

AU 9961788 

KIND DATE 

A2 
B1 
A2 
A3 

20000613 
20010501 
20000726 
20020410 

APPLICATION NO. DATE 

JP 1999-337606 
us 1999-442821 
EP 1999-309406 

19991129 
19991118 
19991125 

FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

KR 2000035774 
PRIORITY APPLN. INFO.: 

CH, DE, OK, ES, 
LT, LV, FI, RO 

A1 20000601 
A 20000626 

AU 1999-61788 
KR 1999-53785 

US 1998-110335P 
MARPAT 133:22405 

p 

19991130 
19991130 
19981130 

OTHER SOURCE(S): 
GI 
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~ rl 
OR3 :(X{N 
~ 

R2 
F ,- ' 

02S-N R4 

_\:'R5 
I 

AB The title compds. [I; Rl H, Cl-3 alkyl, C3-5 cycloalkyl, Cl-3 
perfluoroalkyl; R2 = H, Cl-3 perfluoroalkyl, Cl-6 alkyl substituted by OH, 
Cl-3 alkoxy, or C3-6 cycloalkyl; R3 = Cl-6 alkyl, C3-6 alkenyl, C3-6 
alkynyl, C3-7 cycloalkyl, Cl-6 perfluoroalkyl, C3-6 cycloalkyl-Cl-6 alkyl; 
R4 together with the R4-bonded N completes 4-N-R6-piperazinyl; R5 = H, 
Cl-4 alkyl, Cl-3 alkoxy, NR7R8, CONR7R8; wherein R6 = H, Cl-6 alkyl, 
hydroxy-C2-6 alkyl, R7RBN-C2-6 alkyl, R7R8NCO-Cl-6 alkyl, CONR7R8, 
CSNR7R8, C(:NH)NR7R8; wherein R7, R8 = H, Cl-4 alkyl, Cl-3 alkoxy-C2-4 
alkyl, hydroxy-C2-4 alkyl], pharmacal. 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, 
purin-6-one, pyrido[3,2-d]pyrimidin-4-one, and 
pyrazino[l',2':1,6]pyrido[3,4-b]indole derivs. 

IT 171488-10-1P 171488-15-6P 171596-29-5P 
171596-30-8P 171596-32-0P 171596-36-4P 
171596-40-0P 187935-15-SP 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[1',2':1,6]pyrido[3,4-b)indole-l,4-dione, 6-(1,3-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2-(4-pyridinylmethyl)-, (6R,12aS)-rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 
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RN 171488-15-6 CAPLUS 
CN Pyrazino[1',2' :1,6)pyrido[3,4-b)indo1e-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-cyclopropyl-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) (CA INDEX 
NAME) 

Relative stereochemistry. 

RN 171596-29-5 CAPLUS 
CN Pyrazino[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,l2aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-30-8 CAPLUS 
CN Pyrazino[1',2' :1,6)pyrido[3,4-b)~ndole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2-(l-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-benzodioxol-5-yl)-

2-cyc1opentyl-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-36-4 CAPLUS 
CN Pyrazino[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-, (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-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,12aR)- (9CI) (CA INDEX 
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NAME) 

Absolute stereochemistry. Rotation (+). 

M•~~ 
--~ /N R 

Me lr 

RN 187935-15-5 CAPLUS 
CN Pyrazino[l',2':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,l2aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 

RN 273207-76-4 CAPLUS 
CN 5H,l4H-1,2,4-Triazolo[4' ',3' ':4',5']pyrazino[l',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. 
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L12 ANSWER 32 OF 37 
ACCESSION NUMBER: 

CAPLUS COPYRIGHT 2002 ACS 
2000:240994 CAPLUS 
132:270098 DOCUMENT NUMBER: 

TITLE: Tablets immediately disintegrating in the oral cavity 
Furitsu, Hisao; Kato, Akira; Ohwaki, Takayuki; Yasui, 
Masanori 

INVENTOR(S): 

PATENT ASSIGNEE(S): 
SOURCE: 

Eisai Co., Ltd., Japan 
PCT Int. Appl., 39 pp. 
CODEN: PIXXD2 

DOCUMENT TYPE: Patent· 
LANGUAGE: Japanese 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 

PATENT NO. 

wo 2000020033 
W: CA, US 

KIND DATE 

A1 20000413 

APPLICATION NO. DATE 

WO 1999-JP5298 19990928 

RW: AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE 

EP 1120120 A1 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 
JP 2000191518 

PRIORITY APPLN. INFO.: 

A2 
A2 

20000627 
20000711 

JP 
JP 
wo 

JP 1999-276133 
JP 1999-276134 
1998-282378 A 
1998-295947 A 
1999-JP5298 W 

19990929 
19990929 
19981005 
19981019 
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; 

IT 

RN 
CN 

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. 
263392-02-5 263392-03-6 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(tablets immediately disintegrating in the oral cavity) 
263392-02-5 CAPLUS 
Pyrazino[l',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-, (6S)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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Me 1 
, N/ ~~~~--r~~,) 
l (N~j" .. A/ 

I 
, N 
: H 

0 : 
0 /~.: 

Ol) 
0 

RN 263392-03-6 CAPLUS 
CN Pyrazino[l',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2,3-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: 

DOCUMENT TYPE: 
LANGUAGE: 

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 

FAMILY ACC. NUM. COUNT: 
English 
1 

PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 
--------------- -------- --------------- --------
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, 
OK, 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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RO, RU, SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, US, UZ, VN, YU, 
ZA, AM, AZ, BY, KG, KZ, RU, TJ, TM 

RW: GH, GM, KE, LS, MW, SD, SL, SZ, 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 

AU 9940685 A1 19991206 AU 1999-40685 19990517 
PRIORITY APPLN. INFO.: us 1998-81640 A 19980520 

us 1998-82977 A2 19980521 
us 1998-106517 A 19980629 
WO 1999-US7046 w 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 (Bio1ogic~l 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-(1,3-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-benzodio~ol-5-yl)-

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 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR($): 
CORPORATE SOURCE: 
SOURCE: 

37 CAPLUS COPYRIGHT 2002 ACS 
1999:393867 CAPLUS 
131:193591 
IC-351 ICOS Corp 
Norman, Peter 
Norman Consulting, Bucks, SL1 8JW, UK 
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. IC-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], 

IT 

RN 
CN 

[296831]. A randomized, placebo-controlled, crossover study assessed the 
safety and physiol. effects of IC-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]. IC-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]. 
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 IC-351 for treatment of mild to moderate erectile 
dysfunction) 

171596-29-5 CAPLUS 
Pyrazino[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) 
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Absolute stereochemistry. Rotation (+). 

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 

FAMILY ACC. NOM. COUNT: 
English 
4 

PATENT INFORMATION: 

PATENT NO. KIND DATE APPLICATION NO. DATE 
--------------- -------- --------------- --------
wo 9703675 , Al 19970206 WO 1996-EP3024 19960711 

W: AL, AM, AT, AU, AZ, BB, BG, BR, BY I 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, SO, 
SE, SG 

RW: KE, LS, MW, SO, 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 A1 19980506 EP 1996-923985 19960711 

R: AT, BE, CH, DE, OK, 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 
WO 1996-EP3025 

w 19960711 
A2 19960711 

OTHER SOURCE(S): MARPAT 12.6:203727 
AB Compds. such as (6R,l2aR)-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, 
(3S,6R,l2aR)-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, and 
physiol. acceptable salts and solvates thereof, can be used as 

IT 

RN 
CN 

cGMP-phosphodiesterase inhibitors in the treatment of impotence. 
171596-29-5P 171596-40-0P 
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) 
171596-29-5 CAPLUS 
Pyrazino[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,l2aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-40-0 CAPLUS 
CN Pyrazino[l',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2,3-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[l',2' :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,l2aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 

Ll2 ANSWER 36 OF 37 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 

CAPLUS COPYRIGHT 2002 ACS 
1997:101617 CAPLUS 
126:108935 

TITLE: Method of producing a solid dispersion of a poorly 
water-soluble drug 

INVENTOR ( S) : 
PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 

Butler, James Matthew 
Glaxo Group Limited, UK; Butler, James Matthew 
PCT Int. Appl., 27 pp. 
CODEN: PIXXD2 
Patent 
English 
1 

PATENT NO. KIND DATE APPLICATION NO. DATE 

wo 9638131 
W: AL, AM, 

ES, FI I 
LU, LV, 
SG, SI 

RW: KE, LS, 
IE, IT, 

AU 9660026 
EP 828479' 

BE, 
FI 

A1 
AT, 
GB, 
MD, 

MW, 
LU, 

A1 
A1 
B1 

CH, 

E 
A 

EP 828479 
R: AT, 

IE, 
AT 207344 
us 5985326 

PRIORITY APPLN. INFO.: 

19961205 
AU, AZ, BB, BG, 
GE, HU, IS, JP, 
MG, MK, MN, MW, 

SD, SZ, UG, AT, 
MC, NL, PT, SE, 

19961218 
19980318 
20011024 

DE, OK, ES, FR, 

20011115' 
19991116 

--------------- --------
wo 1996-EP2299 19960530 

BR, BY, CA, CH, CN, CZ, DE, OK, 
KE, KG, KP, KR, KZ, LK, LR, LS, 
MX, NO, NZ, PL, PT, RO, RU, SD, 

BE, CH, DE, DK, ES, FI, FR, GB, 
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AU 1996-60026 19960530 
EP 1996-917457 19960530 
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LT, 
SE, 

GR, 

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,l2aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-
methylenedioxyphenyl)pyrazino[2',1' :6,l]pyrido[3,4-b]indole-1,4-dione (I) 
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and (+)-N-[1-(adamantanmethy1)-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1H-
1,5-benzodiazepin-3-yl]-N'-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 HCl 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-SP 
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-sol. drugs) 

RN 171596-29-5 CAPLUS 
CN Pyrazino[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 title compds. I [R represents hydrogen, halogen or Cl-6 alkyl; Rl 
represents hydrogen, Cl-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, 

SE 

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 Cl-3 alkyl, or Rl 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[2',1':6,1]pyrido[3,4-b)indole-1,4-dione 
(prepn. given) showed IC50 of 10 nM. 

IT 171488-01-0P 171488-03-2P 171488-04-3P 
171488-06-SP 171488-07-GP 171488-08-7P 
171488-09-8P 171488-10-1P 171488-11-2P 
171488-12-3P 171488-13-4P 171488-14-SP 
171488-15-6P 171488-16-7P 171488-17-8P 
171488-18-9P 171488-19-0P 171488-20-3P 
171488-21-4P 171488-22-SP 171488-76-9P 
171488-77-0P 171488-86-lP 171488-87-2P 
171488-91-8P 171488-92-9P 171488-93-0P 
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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-SP 171596-31-9P 
171596-32-0P 171596-36-4P 171596-39-7P 
171596-40-0P 
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-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2-methyl-, (6R,12aS)-re1- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 

RN 171488-03-2 CAPLUS 
CN Pyrazino[l',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)-rel- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 

RN 171488-04-3 CAPLUS 
CN Pyrazino[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-, (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-benzodioxol-5-yl)-

10-fluoro-2, 3, 6, 7, 12, 12a-hexahydro-2-methyl-, ( 6R, 12aS) -rel- ( 9CI) ( CA 
INDEX NAME) 

Relative stereochemistry. 

F 

RN 171488-07-6 CAPLUS 
CN Pyrazino[l',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-[2-(2-pyridinyl)ethyl]-, (6R,l2aS)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 
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RN 171488-08-7 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-pyridinylmethyl)-, ( 6R, 12aS) -rel- ( 9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

RN 171488-09-8 CAPLUS 
CN Pyrazino[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- ( 3-pyridinylmethyl)-, ( 6R, l2aS) -rel- ( 9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

RN 171488-10-1 CAPLUS 
CN Pyrazino[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- ( 4-pyridinylmethyl)-, ( 6R, 12aS) -rel- ( 9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 
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RN 171488-11-2 CAPLUS 
CN Pyrazino[1',2' :1,6)pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-ethyl-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 

0 

Et~, ~r~ :/ 
N s I I 

0 /~ ou 0 

RN 171488-12-3 CAPLUS 
CN Pyrazino[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-(2,2,2-trifluoroethyl)-, (6R,l2aS)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 

RN 171488-13-4 CAPLUS 
CN Pyrazino [ 1', 2' : 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-propyl-, (6R,12aS)-rel- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 

RN 171488-14-5 CAPLUS 
CN Pyrazino[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- ( 1-methylethyl)-, ( 6R, 12aS) -rel- ( 9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

RN 171488-15-6 CAPLUS 
CN Pyrazino[l',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-cyclopropyl-2,3,6,7,12,12a-hexahydro-, (6R,l2aS)-re1- (9CI) (CA INDEX ' 
NAME) 

Relative stereochemistry. 
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RN 171488-16-7 CAPLUS 
CN Pyrazino[l',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-buty1-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 

0 

n-Bu"- /~ ~ 
N l S 'r~---, 
I~N R 

II 
0 

0 ~ 
1 II 
~/ ~ 

0 

RN 171488-17-8 CAPLUS 
CN Pyrazino[1',2':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,l2aR)-rel- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 

RN 171488-18-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

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]indo1e-1,4-dione, 6-(1,3-benzodioxo1-5-y1)-

2-cyclopentyl-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) (CA INDEX 
NAME) 

Relative stereochemistry. 

RN 171488-20-3 CAPLUS 
CN Pyrazino[l',2' :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-cyclohexyl-2, 3, 6, 7, 12, 12a-hexahydro-, (6R, 12aS) -rel- (9CI) (CA INDEX 
NAME) 

Relative stereochemistry. 
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RN 171488-21-4 CAPLUS 
CN Pyrazino[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- (phenylmethyl) -, (6R, 12aS) -rel- (9CI) (CA 
INDEX NAME) 

Relative stereochemistry. 

RN 171488-22-5 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-[(4-fluorophenyl)methyl]-2,3,6,7,12,12a-hexahydro-, (6R,12aS)-rel- (9CI) 
(CA INDEX NAME) 

Relative stereochemistry. 
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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-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2-(2-methylpropyl)-, (6R,12aR)- (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171488-77-0 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2- ( cyclohexylmethyl) -2, 3, 6, 7, 12, 12a-hexahydro:-, ( 6R, 12aR)- ( 9CI) ( CA 
INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171488-86-1 CAPLUS 
CN Pyrazino[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-2,10-dimethyl-, (6R,12aS)-rel- (9CI) (CA INDEX 
NAME) 

Relative stereochemistry. 
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RN 171488-87-2 CAPLUS 
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CN Pyrazino[1',2':1,6]pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-
2-[(3,4-dimethoxyphenyl)methyl)-2,3,6,7,12,12a-hexahydro-, (6R,12aR)-
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

OMe 

0-----, 

l 
"o 

RN 171488-91-8 CAPLUS 

N 
H 

/:) 

CN Pyrazino[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-(2-propynyl)-, (6R,12aR)- (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171488-92-9 CAPLUS 
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CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-
2-(1,3-benzodioxol-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[l',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-[2-(3,4-dimethoxyphenyl)ethyl]-2,3,6,7,12,12a-hexahydro-, (6R-trans)
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171488-94-1 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-(2-furanylmethyl)-2,3,6,7,12,12a-hexahydro-, (6R,l2aR)- ( ) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 
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RN 171488-95-2 CAPLUS 
CN Pyrazino[l',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-(2-thienylmethyl)-, (6R,l2aR)- (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. 

RN 171489-01-3 CAPLUS 

Rotation ( +) • 

-l~ 
/~) 

N 
H 

CN 5H,14H-Pyrrolo[l'',2'' :4',5')pyrazino[l',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)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171489-02-4 CAPLUS 
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CN Pyrazino[l',2':1,6]pyrido(3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-
2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3R,6R,12aR)- (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-27-3 CAPLUS 
CN Pyrazino[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,12aS)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (-). 

RN 171596-28-4 CAPLUS 
CN Pyrazino(l',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-, (6S,l2aR)- (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-benzodioxol-5-yl)-

2, 3, 6, 7 1 12 1 12a-hexahydro-2-methyl- 1 ( 6R, 12aR)- ( 9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-30-8 CAPLUS 
CN Pyrazino[1' 1 2' :1 1 6)pyrido[3 1 4-b]indole-1 1 4-dione, 6-(1,3-benzodioxo1-5-yl)-

2,3,6,7,12,12a-hexahydro-2-(l-methy1ethyl)-, (6R,12aR)- (9CI) (CA INDEX 
NAME) 

Absolute stereochemistry. Rotation (+). 

0 

i-Pr" Af~ ~ 
l/JR R ~~ J~j 

II ~ 
~ oc 0 . 

RN 171596-31-9 CAPLUS 
CN Pyrazino[1',2':1,6]pyrido[3,4-b]indo1e-1,4-dione, 6-(1,3-benzodioxo1-5-yl)-
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2-buty1-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

RN 171596-32-0 CAPLUS 
CN Pyrazino[1',2' :1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2-cyclopentyl-2,3,6,7,12,12a-hexahydro-, (6R,12aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

n )l~ H 

v~ • N R 

Y" 
0 

0 ,/~ 

a~ 0 

RN 171596-36-4 CAPLUS 
CN Pyrazino[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-, (6R,12aR)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 
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RN 171596-39-7 CAPLUS 
CN 5H,l4H-Pyrrolo[l' ',2'' :4',5']pyrazino[l',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,l2R,14aS)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. Rotation (+). 

0 

RN 171596-40-0 CAPLUS 
CN Pyrazino[l',2':1,6]pyrido[3,4-b]indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, (3S,6R,l2aR)- (9CI) (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 fi1e 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 REG1stRY for direct browsing and searching of 
all substance data from the REGISTRY file. Enter HELP FIRST for 
more information. 

L8 
L10 
L16 

=> file home 

STR 
178 SEA FILE=REGISTRY SSS FUL L8 

0 SEA FILE=CAOLD ABB=ON PLU=ON L10 

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 tERMS OF YOUR STN CUSTOMER AGREEMENT. 
PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 
COPYRIGHT (C) 2002 American Chemical Society (ACS) 

STRUCTURE FILE UPDATES: 
DICTIONARY FILE UPDATES: 

15 JUL 2002 
15 JUL 2002 

HIGHEST RN 438572-95~3 
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[l',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,l2aR)- (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 
CN Pyrazino[l',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-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 Hl9 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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**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

=> s e2 
L4 

=> d ide 

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) 

1 171596-40-0/BI 
(171596-40-0/RN) 

L4 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2002 ACS 
RN 171596-40-0 REGISTRY 
CN Pyrazino[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-2,3-dimethyl-, (3S,6R,l2aR)- (9CI) (CA INDEX 
NAME) 

OTHER CA INDEX NAMES: 
CN Pyrazino[l',2':1,6)pyrido[3,4-b)indole-1,4-dione, 6-(1,3-benzodioxol-5-yl)-

2,3,6,7,12,12a-hexahydro-2,3-dimethyl-, [3S-(3.alpha.,6.beta.,l2a.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 

=> d ide 

1 304683-09-8/BI 
(304683-09-8/RN) 

ANSWER 1 OF 1 REGISTRY COPYRIGHT 2002 ACS 
304683-09-8 REGISTRY 

LS 
RN 
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-methyl- (9CI) (CA INDEX NAME) 
FS 
MF 
SR 
LC 

3D CONCORD 
C22 H19 N3 04 
CA 
STN Files: CA, CAPLUS, DRUGPAT, DRUGUPDATES 

**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 

( 304 683-11-2/RN) 

=> d ide 

L6 
RN 
CN 

FS 
MF 
SR 
LC 

ANSWER 1 OF 1 REGISTRY COPYRIGHT 2002 ACS 
304683-11-2 REGISTRY 
Pyrazino[1',2':1,6]pyrido[3,4-b]indo1e-1,4-dione, 
2,3,6,7,12,12a-hexahydro-2,3-dimethyl- (9CI) (CA 
3D CONCORD 
C23 H21 N3 04 
CA 
STN Files: CA, CAPLUS 

6-(1,3-benzodioxol-5-yl)
INDEX NAME) 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

Page 3 



INTELGENX 1024, pg. 501

Cook pct/us00/11129 

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

=> s e5 
L7 

=> d ide 

1 REFERENCES IN FILE CA (1967 TO DATE) 
1 REFERENCES IN FILE CAPLUS (1967 TO DATE) 

1 9068-52-4/BI 
(9068-52-4/RN) 

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 
L18 

25 SEA FILE=EMBASE ABB=ON PLU=ON TARDANAFIL/CT 
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) 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

Page 5 



INTELGENX 1024, pg. 503

Cook pct/us00/11129 

L21 16 SEA FILE=BIOSIS ABB=ON PLU=ON CIALIS OR IC351 OR (IC OR 
!COS) (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 

Page 6 

PROCESSING COMPLETED FOR L21 1A.~~ '" ' 

L25 58 DUP REM Ll2 L23 Ll9 L21 L23 (10 DUPLICATES REMOVED) · tt<:Jil.l 41ifiw.r~· v¥-

ANSWERS '1-37' FROM FILE CAPLUS - PtnsYJe.l"s. 1-;n f1!.V 10 g7 
ANSWERS '38-4 3' FROM FILE MEDLINE iJirdc}KfL ~ 
ANSWER '44' FROM FILE WPIDS 
ANSWERS '45-58' FROM FILE BIOSIS 

=> d ibib ab 125 38-58 

L25 ANSWER 38 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 
CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 

58 MEDLINE DUPLICATE 6 
2001335647 MEDLINE 
21296319 PubMed ID: 11402584 
Oral drug therapy for erectile dysfunction. 
Padma-Nathan H; Giuliano F 
Department of Urology, Keck School of Medicine, University 
of Southern California Beverly Hills, California, USA. 
UROLOGIC CLINICS OF NORTH AMERICA, (2001 May) 28 (2) 
321-34. Ref: 39 
Journal code: 0423221. ISSN: 0094-0143. 
United States 
Journal; Article; (JOURNAL ARTICLE) 
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General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 
Abridged Index Medicus Journals; Priority Journals 
200106 
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 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 
CORPORATE SOURCE: 
SOURCE: 

PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 

58 MEDLINE 
2002117405 MEDLINE 
21838816 PubMed ID: 11850737 
IC351 (tadalafil, Cialis) : update 
experience. 
Porst H 

on clinical 

Urological practice, Hamburg, Germany .. Porst20354@aol.com 
INTERNATIONAL JOURNAL OF IMPOTENCE RESEARCH, (2002 Feb) 14 
Suppl 1 S57-64. Ref: 12 
Journal code: 9007383. ISSN: 0955-9930. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW LITERATURE) 
English 
Priority Journals 
200206 
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 ~erious 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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L25 ANSWER 40 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 
CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 

125 ANSWER 41 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 
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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 

58 MEDLINE 
2001342867 MEDLINE 
21298873 PubMed ID: 11406522 
Importance of NF-kappaB in rheumatoid synovial tissues: in 
situ NF-kappaB expression and in vitro study using cultured 
synovial cells. 
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 
The First Department of Internal Medicine, Nagasaki 
University School of Medicine, 1-7-1 Sakamoto, Nagasaki, 
Japan. 
ANNALS OF THE RHEUMATIC DISEASES, (2001 Jul) 60 (7) 678-84. 
Journal code: 0372355. ISSN: 0003-4967. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 
Priority Journals 
200107 
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 1beta (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 IL1beta 
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 IL1beta alone did not induce apoptosis, 
apoptosis induced by LLL-CHO and caspase-3 activation were clearly 
enhanced in TNFalpha or IL1beta 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 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 

58 MEDLINE 
2001382350 MEDLINE 
21213761 PubMed ID: 11313831 
On-demand IC351 (Cialis) enhances erectile 
function in patients with erectile dysfunction. 
Padma-Nathan H; McMurray J G; Pullman W E; Whitaker J S; 
Saoud J B; Ferguson K M; Rosen R C 
Keck School of Medicine, University of Southern California, 
Los Angeles, California 90212, USA. (IC351 On-Demand Dosing 
Study Group). 
INTERNATIONAL JOURNAL OF IMPOTENCE RESEARCH, (2001 Feb) 13 
(1) 2-9. 
Journal code: 9007383. ISSN: 0955-9930. 
England: United Kingdom 
(CLINICAL TRIAL) 
Journal; Article; (JOURNAL ARTICLE) 
(MULTICENTER STUDY) 
(RANDOMIZED CONTROLLED TRIAL) 
English 
Priority Journals 
200107 
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 liEF 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 
MEDLINE 2002005986 

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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FILE SEGMENT: 
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ENTRY DATE: 
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(REVIEW, TUTORIAL) 
English 
Priority Journals 
200204 
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 . 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 laboratbry 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 IC351, have a selective peripheral 
vasodilation-enhancing action. 

L25 ANSWER 44 OF 
ACCESSION NUMBER: 
DOC. NO. CPI: 

58 WPIDS (C) 2002 THOMSON DERWENT 
2000-572170 [53] WPIDS 
C2000-170623 

TITLE: New nitrosated and nitrosylated prostaglandins, useful 
for treating or preventing e.g. sexual dysfunction in 
males and females, cerebrovascular disorders and 
glaucoma. 

DERWENT CLASS: B05 
INVENTOR ( S) : GARVEY, D S; GASTON, R D; LETTS, G L; SAENZ DE TEJADA, I; 

TAM, S W; WORCEL, M 
PATENT ASSIGNEE(S): (NITR-N) NITROMED INC 
COUNTRY COUNT: 90 
PATENT INFORMATION: 

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 

OA PT SD SE SL SZ TZ UG zw 
W: AE AL AM AT AU AZ BA BB BG BR BY CA CH CN 

FI GB GO GE GH GM HR HU ID IL IN IS JP KE 
LT LU LV MA MD MG MK MN MW MX NO NZ PL PT 
TJ TM TR TT TZ UA UG US UZ VN YU ZA ZW 

AU 2000037136 A 

APPLICATION DETAILS: 

PATENT NO KIND 

WO 2000051978 Al 
AU 2000037136 A 

FILING DETAILS: 

PATENT NO KIND 

20000921 (200065) 

APPLICATION 

WO 2000-US5286 
AU 2000-37136 

PATENT NO 

CR 
KG 
RO 

IT KE LS 

cu cz DE 
KP KR KZ 
RU SD SE 

OATE 

20000301 
20000301 

LU MC 

DK DM 
LC LK 
sG SI 
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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; 
Rl = -ODl or Cl; 

R2, RB = H; or 
Rl+R2 = =CH2 or =0; 
R3, R4 = H, -ODl or Me; 
R5, R6 H, -ODl, Me, OMe or -CH=CH2; 

R7 = H or ODl; 
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 

Rl is 0 which is attached to the C at the position of the benzene ring 
defined by B'; 

A -CH2-, -s- or -o-; 
B' = -CH=, -CH2-, -S- or -C(O)-; 
X -CH20Rll, -C(O)ORll or -C(O)N(Dl)Rl2; 
Rl1 = Dl, 1-10C alkyl or a group of formula (i) : 
R12 -S(0)2CH3 or -C(O)CH3; 
Z' = ethyl, butyl, hexyl, benzyl, -CH2-0-CH2-CH3, 

-CH(CH3)-(CH2)3-CH3 or a group of formula (ii) or (iii): 
Rl3 = H or Cl; 

Dl = H or D; provided that at least 1 D1 is D; 
D Q or K; 

Q = -NO or N02; 
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(O)-, -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, alkylamine, dialkylamino, arylamino, diarylamino, 
alkylarylamino, alkoxyhaloalkyl, haloalkoxy, sulfonic acid, sulfonic 

'ester, alkylsulfonic acid, arylsulfonic acid, arylalkoxy, alkylthio, 
arylthio, cycloalkylthio, cycloalkenyl, CN, aminoa1kyl, 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, 
arylsulfonarnido, sulfonic ester, a urea, phosphoryl, nitro, -T-Q or 
-(C(Re) (Rf))k-T-Q; or 

Re+Rf+attached C atoms = carbonyl, rnethanthial, heterocyclic, 
cycloalkyl or a bridged cycloalkyl; 
k 1-3; 

T a covalent bond, carbonyl, 0, -S(O)o- or -N(Ra)Ri-; 
0 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(O)ODl and Dl 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 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
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LANGUAGE: 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2002:355438 BIOSIS 
PREV200200355438 
Efficacy and safety of tadalafil in men with 
erectile dysfunction with and without hypertension. 
Padrna-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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L25 ANSWER 49 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
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SOURCE: 
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(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.: 6lst 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 
ISSN: 0022-5347. 
Conference 
English 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2001:381536 BIOSIS 
PREV200100381536 
Cellular localisation of phosphodiesterase type 11 (PDEll) 
in human corpus cavernosum and the contribution of PDEll 
inhibition on nerve-stimulated relaxation. 
Baxendale, Rhona W. (1); Wayman, Christopher P. (1); 
Turner, Leigh (1); Phillips, Stephen C. (1) 
(1) Sandwich UK 
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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Conference 
English 
English 
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58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2001:262700 BIOSIS 
PREV200100262700 
CialisTM (IC351): Effective and well-tolerated 
treatment for ED. 
Brock, G. (1); Iglesias, J.; Toulouse, K.; Ferguson, K.; 
Pullman, W.; Anglin, G. 
(1) Univ W Ontario, London, ON Canada 
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. 
Conference 
English 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2001:389604 BIOSIS 
PREV200100389604 
Efficacy and safety of IC351 treatment for ED. 
Brock, G. (1); Iglesias, J.; Toulouse, K.; Ferguson, K.; 
Pullman, W.; Anglin, G. 
(1) Univ. of W. Ontario, London, ON Canada 
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. 
Conference 
English 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2001:391998 BIOSIS 
PREV200100391998 
IC351 enhances NO-mediated relaxation of human 
arterial and trabecular penile smooth muscle. 
Angulo, J. (1); Gadau, M.; Fernandez, A.; Gabancho, S.; 
Cuevas, P.; Martins, T.; Florio, V.; Ferguson, K.; Saenz De 
Tejada, I. 
(1) Hospital Ramon y Cajal, Madrid Spain 
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. 
Conference 
English 
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 IC351 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. 
(1) Hospital Ramon y Cajal, Madrid Spain 
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. 
Conference 
English 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2000:211709 BIOSIS 
PREV200000211709 
Daily and on-demand IC351 treatment of erectile 
dysfunction. 
Giuliano, Francois (1); Porst, Hartmut; Padma-Nathan, 
Harin; Saoud, Jay; Ferguson, Kenneth; Whitaker, Steven; 
Pullman, William; Rosen, Raymond 
(1) Bicetre France 
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. 
Conference 
English 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2000:356087 BIOSIS 
PREV200000356087 
On-demand treatment of erectile dysfunction with 
IC351. 
Padma-Nathan, Harin (1); McMurray, James; Saoud, Jay; 
Ferguson, Kenneth; Pullman, William; Whitaker, Steven; 
Rosen, Raymond 
(1) Male Clinic, University of Southern California, Santa 
Monica, CA USA 
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. 
Conference 
English 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
2000:356088 BIOSIS 
PREV200000356088 
Daily IC35l treatment of erectile dysfunction. 
Giuliano, Francois (1); Meuleman, Eric; Saoud, Jay; 
Ferguson, Kenneth; Whitaker, Steven; Porst, Hartmut 
(1) Department of Urology, University Hospital of Bicetre, 
Le Kremlin France 
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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16 SEA FILE=BIOSIS ABB=ON PLU=ON CIALIS OR IC351 OR (IC OR 
!COS) (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 L19 
PROCESSING COMPLETED FOR L21 
L24 30 DUP REM L23 119 L21 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 123 
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 
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 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 
CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 

58 MEDLINE DUPLICATE 6 
2001335647 MEDLINE 
21296319 PubMed ID: 11402584 
Oral drug therapy for erectile dysfunction. 
Padma-Nathan H; Giuliano F 
Department of Urology, Keck School of Medicine, University 
of Southern California Beverly Hills, California, USA. 
UROLOGIC CLINICS OF NORTH AMERICA, (2001 May) 28 (2} 
321-34. Ref: 39 
Journal code: 0423221. ISSN: 0094-0143. 
United States 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 
Abridged Index Medicus Journals; Priority Journals 
200106 
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 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 
CORPORATE SOURCE: 
SOURCE: 

PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 

58 MEDLINE 
2002117405 MEDLINE 
21838816 PubMed ID: 11850737 
IC351 (tadalafil, Cialis) : update 
experience. 
Porst H 

on clinical 

Urological practice, Hamburg, Germany .. Porst20354@aol.com 
INTERNATIONAL JOURNAL OF IMPOTENCE RESEARCH, (2002 Feb) 14 
Suppl 1 S57-64. Ref: 12 
Journal code: 9007383. ISSN: 0955-9930. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW LITERATURE) 
English 
Priority Journals 
200206 
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. 
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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 Med1ine: 20020205 

58 MEDLINE 
MEDLINE 2001342867 

21298873 PubMed ID: 11406522 
Importance of NF-kappaB in rheumatoid synovial tissues: in 
situ NF-kappaB expression and in vitro study using cultured 
synovial cells. 
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 
The First Department of Internal Medicine, Nagasaki 
University School of Medicine, 1-7-1 Sakamoto, Nagasaki, 
Japan. 
ANNALS OF THE RHEUMATIC DISEASES, (2001 Jul) 60 (7) 678-84. 
Journal code: 0372355. ISSN: 0003-4967. 
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Journal; Article; (JOURNAL ARTICLE) 
English 
Priority Journals 
200107 
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. 
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SOURCE: INTERNATIONAL JOURNAL OF IMPOTENCE RESEARCH, (2001 Feb) 13 
(1) 2-9. 
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Journal; Article; (JOURNAL ARTICLE) 
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FILE SEGMENT: Priority Journals 
200107 ENTRY MONTH: 

ENTRY DATE: Entered STN: 20010709 

AB 

Last Updated on STN: 20010709 
Entered Medline: 20010705 

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 liEF 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 IC351 at doses up to 25 mg was well tolerated and 
significantly improved erectile function. 
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General Review; (REVIEW) 

LANGUAGE: 
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AB 
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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 IC351, have a selective peripheral 
vasodilation-enhancing action. 
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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; 
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(NITR-N) NITROMED INC 
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AU 2000037136 A 

APPLICATION DETAILS: 

PATENT NO KIND 

WO 2000051978 Al 
AU 2000037136 A 

FILING DETAILS: 

PATENT NO KIND 

20000921 

AU 2000037136 A Based on 

(200065) 

APPLICATION 

WO 2000-US5286 
AU 2000-37136 

PATENT NO 

wo 200051978 

cu cz DE 
KP KR KZ 
RU SD SE 

DATE 

20000301 
20000301 

PRIORITY APPLN. INFO: US 1999-138502P 19990609; US 1999-122273P 
19990301 

AB WO 200051978 A UPAB: 20001023 

DK DM EE ES 
LC LK LR LS 
SG SI SK SL 

NOVELTY - Nitrosated and nitrosylated prostaglandins (I) and compositions 
comprising them are new, also compositions comprising a pr~staglandin and 
S-nitrosothiol compound. 

DETAILED DESCRIPTION - Nitrosated and nitrosylated prostaglandins of 
formula (I) are new: 

bonds a', b', c', d' single or double bonds; 
Rl = -OD1 or Cl; 

R2, R8 = H; or 
R1+R2 = =CH2 or =0; 
R3, R4 = H, -OD1 or Me; 
RS, R6 H, -001, Me, OMe or -CH=CH2; 

R7 = H or ODl; 
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(O)-; 
X -CH20Rll, -C(O)OR11 or -C(O)N(Dl)R12; 
R11 = Dl, 1-10C alkyl or a group of formula (i) : 
R12 -S(0)2CH3 or -C(O)CH3; 
Z' = ethyl, butyl, hexyl, benzyl, -CH2-0-CH2-CH3, 

-CH(CH3)-(CH2)3-CH3 or a group of formula (ii) or (iii): 
Rl3 = H or Cl; 

Dl H or D; provided that at least 1 D1 is D; 
D Q or K; 

Q = -NO or N02; 
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(O)-, -C(S)- or as defined for E; 

h 1 10; 
q 1-5; 

Re, Rf H, alkyl, cycloa1koxy, halo, OH, hydroxyalkyl, alkoxyalkyl, 
aryl-heterocyclic, alkylary1, cycloalkylalkyl, heterocyclic-alkyl, alkoxy, 
haloalkoxy, NH2, alky1amino, dialkylamin6, arylamino, diarylamino, 
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alkylary1amino, alkoxyhaloalkyl, haloa1koxy, sulfonic acid, sulfonic 
ester, alkylsu1fonic acid, arylsulfonic acid, aryla1koxy, 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, sulfonamide, 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(O)o- or -N(Ra)Ri-; 
0 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, 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(O)OD1 and Dl 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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Conference 
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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 
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Conference 
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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) 
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with erectile dysfunction (ED. 
Padma-Nathan, Harin (1); Rosen, Raymond C.; Shabsigh, 
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(1) Los Angeles, CA USA 
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Meeting Info.: Annual Meeting of the American Urological 
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L25 ANSWER 56 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR(S): 

CORPORATE SOURCE: 

SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 
SUMMARY LANGUAGE: 

L25. ANSWER 57 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR(S): 

CORPORATE SOURCE: 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

L25 ANSWER 58 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR(S): 
CORPORATE SOURCE: 

SOURCE: 

Cook pct/us00/11129 

Conference 
English 
English 

58 BIOSIS COPYRIGHT 
2000:356088 BIOSIS 
PREV200000356088 

2002 BIOLOGICAL ABSTRACTS INC. 

Daily IC351 treatment of erectile dysfunction. 
Giuliano, Francois (1); Meuleman, Eric; Saoud, Jay; 
Ferguson, Kenneth; Whitaker, Steven; Porst, Hartmut 
(1) Department of Urology, University Hospital of Bicetre, 
Le Kremlin France 
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. 
Conference 
English 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
1999:160377 BIOSIS 
PREV199900160377 
Effects of IC351 on erectile response to visual 
sexual stimulation. 
Meuleman, Eric; Nijeholt, Guus Lycklama A; Slob, Koos; 
Roeleveld; Damen, Lianne; Brazao, Gouveia De C.; Harin, 
Padma-Nathan; Rosen, Raymond 
Nijmegen Netherlands 
Journal of Urology, (April", 1999) Vol. 161, No. 4 SUPPL., 
pp. 212. 
Meeting Info.: 94th Annual Meeting of the American 
Urological Association, Inc. Dallas, Texas, USA May 1-6, 
1999 American Urological Association 
. ISSN: 0022-5347. 
Conference 
English 

58 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 
1980:167480 BIOSIS 
BA69:42476 
CYTO GENETIC STUDIES ON FISHES 2. KARYOTYPES OF 4 CARANGID 
FISHES. 
MUROFUSHI M; YOSIDA T H 
LAB. BIOL., MISHIMA JR. COLL., NIHON UNIV., MISHIMA, TOKYO 
411, JPN. 
JPN J GENET, (1979) 54 (5), 367-370. 
CODEN: IDZAAW. ISSN: 0021-504X. 

FILE SEGMENT: BA; OLD 
LANGUAGE: English 
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. j aponicus 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 
di£ferentiation and species diversity of carangid fishes was discussed. 

Prepared by Toby Port, STIC, Biotech Library 308-3534 

Page 16 
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=> file home 
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Prepared by Toby Port, STIC, Biotech Library 308-3534 
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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 ;2 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)0 Responsive to communication(s) filed on __ . 

This action is FINAL. 2b)f2J This action is non-final. 2a)0 

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)[2J Claim(s) 1-17 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)[2J Claim(s) 1-17 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)O 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)O approved b)O 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)[2J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)f2J All b)O Some • c)O 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.[2J 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)f2J Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) 0 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) f2l Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) '1S(J Information Disclosure Statement(s) (PT0-1449) Paper No(s) ~. 

4) 0 Interview Summary (PT0-413) Paper No(s). 

5) 0 Notice of Informal Patent Application (PT0-152) 

6) 0 Other: 

U.S. Patent and Trademark Off1ce 

PT0-326 (Rev. 04-01) Office Action Summary Part of Paper No. 5 
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• • 4 

Application/Control Number: 10/031,556 

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. 

Page 2 

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. 1 03(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 

Art Unit: 1614 

Page 3 

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. 

August29, 2002 
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' Application/Control No. ,. Applicar:Jt(sYPatent Under 

Reexamination 
10/031,556 PULLMAN ET AL. 

Notice of References Cited 
Examiner Art Unit· 

Rebecca Cook 1614 
Page 1 of 1 

' 
U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name Classification Country Code-Number-Kind Code MM-YYYY 

A US-6,140,329 10-2000 Daugan 514/250 

B US-

c US-

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name Classification Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

v 

w 

X 

. A copy ofth1s reference 1s not bemg furmshed w1th thts Office actton. (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 

PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 5 
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SHEET_l_of 

Form PT0-1449 (Modified) . . Department of Commerce 
and Trademark Office 

Any. Docke1 No. Serial No. 

*Examiner 
Initials 

w 

*Examiner 
Initials 

}/J 

iAJ 
tAJ 

'-

VL--

rv 
\\./ 

EXAMINER 

*EXAMINER: 

29342/36206A 

Applicant 

Filing Date 

10/19/01 

U.S. PATENT DOCUMENTS 
c:> 
c::» 

< m 
'-' 

Filing Date 
Document Issue Name Class Subclass If 
Number Date Appropriate 

5,859,006 01/12/99 Daugan 514 249 

FOREIGN PATENT DOCUMENTS 

Translation 

Document Publication Country Class Subclass 
Number Date Yes No 

wo 95119978 27.07.95 PCT C07D 471114 

wo 97/03675 06.02.97 PCT A61K 311495 

wo 99/59584 25.11.99 PCT A61K 31/415 

1 - AOstracr omy n '-" VV/ ~.J.v-..vv Jr 

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, etc.) 

Israel, The Pharmaceutical Journal, 261, pp. 164-165 (1998). 

Goldenberg, Clinical Therapeutics, 20, No. 6, pp. 1033-1048 (1998). 

Wfi~Afl) ·2ooo- ?>39o~(;.. Fvn+sveia.P,TF r'lf9oz 7 &!"3'{ 1 9/!9~ 

""' "'~" 

r2 C-~ DATE CONSIDERED I ( 
8. ..:l.k 0\_. 

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. 

I 
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r;~,.~ --------------~----.-.-------------.~~~~~--~~':---..-~~77----~-----, 
·~ Application No. - Applicant(s) 

10/031,556 
Interview Summary 

Examiner 

Rebecca Cook 

~II participants (applicant, applicant's representative, PTO personnel): 

(1) Rebecca Cook. 

(2) James Napoli. 

Date of Interview: 13 November 2002 . 

(3) __ . 

(4) __ . 

PULLMAN ET AL. 

Art Unit 

1614 

Type: a)D Telephonic b)D Video Conference 
c)i2SJ Personal [copy given to: 1 )0 applicant 2)1:8l applicant's representative] 

Exhibit shown or demonstration conducted: d)0 Yes 
If Yes, brief description: __ . 

Claim(s) discussed: claims pending. 

Identification of prior art discussed: art of record. 

e)D No. 

Agreement with respect to the claims f)D was reached. g)i2SJ 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: 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)i2SJ 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. 

U.S. Patent and Trademal'k Office 
PT0-413 (Rev. 03· 98) Interview Summary 

Examiner's signature, if required 

Paper No.6. 
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.•. -mary 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) § 1.1331nterviews 
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 recond 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 Secfton 812.01 of the Manual of Patent Examining Procedure, or poinftng 
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 
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 recond is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the recond. 

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. 

2 
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~ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFI~ 

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 

--23 
c:> 

) I hereby 
) paper is 
) with the 

certify that t~ 
being deposited~ 
United States 

) Postal Service with 
) 

) 

) 

sufficient postage, as first 
class mail, .. in an envelope 
addressed to: 

) Commissioner for Patents 
) Washington, D.C. 20231. 
) 

) Dated: February 6, 2003 
) 
) 

!~~ )~N~ 
) Registration No. 32,361 
) 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: 

Amend claims 11, 12, and 13 as follows· 

11. (Amended) method of claim G) . ~t 
wherein the sexual dysfunc ·on is male erectile dys

function. 
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12. (Amended) claim r13-) 
wherein the sexual dysfunction is fe 

.~· .... _ .... 

order. 

13. (Amended) A 

dysfunction in a patient in 

orally administering one or 

about 1 to about 20 

20 mg per day, of a 

- 2 -

of treating sexual 

thereof comprising 

unit dose containing 

total dose of 

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.P.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 

- 4 -
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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, 
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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 

PDES·. 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. PDE1c of 10,000 nM. This series of tests show that 

Compound (I) is a potent inhibitor of PDE5 (low IC50 ) 

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 

PDES 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 si1den

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 
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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 thec'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 fo:r: 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 fl~shing below 2%. This incidence rate of 

flushing demonstrates marked improvement over VIAGRA®, 

i.e., 10% flushing incid~nce 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 qf ... 

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 
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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~"' 

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 (Il 

Users of the present oral unit dosage composition, 
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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 sat.isfies unmet needsc;.in 

the art. 

In summary, the presently claimed invention 

would not have been obvious over the '329 patent, and 

the invention ~atisfies 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 PDES 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 PDES 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 inhibito~ 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 

pr.eviously 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 effectsv 

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. 

Chicago, Illinois 
February 6, 2003 

By 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN 

~·~~~~ 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 
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"Version With Markings to Show Changes Made" 
{Pu11man et a1. 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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Pfizer Inc: Viagra U.S, Product Prescribing Information 
Exhibit A 
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69-5485-00-6 

U.S. Prescribing Information 

VIAGRA® 
(sildenafil citrate) 
Tablets 

DESCRIPTION 

! Tortes 

CJinlcal F'harmacof~ 

Indication and Ugge 

C<""'traindicatlons 

\\'arn!np 

l""rccauti\-,ns 

Advcr~ lk.action.s 

i~11nd. 
i Admtn1stratulft 

i II<>W Supplied 
' 

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-methyl-7-oxo-3-
propyl-
1H-pyrazolo[4,3-d)pyrimidin-5-yl)-4-ethoxyphenyl]sulfonyl]-4-methylpiperazine 
citrate and has the following structural formula: 

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: 
microcrystaliine 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/vi agrapi .html 
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CLINICAL PHARMACOLOGY 

Mechanism of Action 
The physiologic mechanism of erection of the penis involves release of nitric oxide 
(NO) in the corpus cavemosum 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 
cavemosum 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 (PDES), which is responsible for degradation of 
cGMP in the corpus cavemosum. When sexual stimulation causes local release of NO, 
inhibition of PDES by sildenafil causes increased levels of cGMP in the corpus 
cavemosum, resulting in smooth muscle relaxation and inflow of blood to the corpus 
cavemosum. Sildenafil at recommended doses has no effect in the absence of sexual 
stimulation. 

Studies in vitro have shown that sildenafil is selective for PDES. Its effet.Ot is more 
potent on PDES than on other known phosphodiesterases (>80-fold for PDE1, >1,000-
fold for PDE2, PDE3, and PDE4). The approximately 4,000-fold selectivity for PDES 
versus PDE3 is important because that PDE is involved in control of cardiac 
contractility. Sildenafil is only about 10-fold as potent for PDES 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 cavemosum smooth muscle, PDES is also found in lower 
concentrations in other tissues including platelets, vascular and visceral smooth muscle, 
and skeletal muscle. The inhibition of PDES 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 
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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 T max of 60 minutes and a mean reduction 

in Crnax 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 PDES 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=S0-80 rnUmin) and moderate 

http://www. pfizer.corn/hml/pi 's/vi agrapi. html 
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(CLcr=30-49 rnUmin) renal impairment, the pharmacokinetics of a single oral dose of 
VIAGRA (50 mg) were not altered. In volunteers with severe (CLcr=<30 rnUmin) 
renal impairment, sildenafil clearance was reduced, resulting in approximately doubling 
of AUC and C compared to age-matched volunteers with no renal impairment. max 

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 
CONTRA INDICATIONS). 
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Figure 2: Mean Change from Baseline in Sitting 
Systolic Blood Pressure, Healthy Volunteers. 

Effects ofVIAGRA 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 j At rest I After 4 minutes of exercise 

I _ Fl B~~~~ne Fl Silg;~~fil Fl Baseline Fl Sildenafil 

IPAOP(mmHg) 181 8.1±5.1 181 6.5±4.3 18I36.0±13.718J27.8±15.3 

!Mean PAP (mmHg) 181 16.7 ± 4 181 12.1 ± 3.9 18139.4 ± 12.9 18131.7 ± 13.2 

IMean RAP (mmHg) f71 5.7 ± 3.7 181 4.1 ± 3.7 I-I - I-I -
lsystolic SAP (mmHg) 181150.4 ± 12.4181140.6 ± 16.5181199.5 ± 37.4181187.8 ± 30.0 

If~~~~ SAP Fl73.6 ± 7.8 F165.9 ± 10 Fl84.6 ± 9.7 Fl79.5 ± 9.4 

!cardiac output (Umin) 181 5.6 ± 0.9 181 5.2 ± 1.1 181 11.5 ± 2.4 181 10.2 ± 3.5 

jHeart rate (bpm) 181 67 ± 11.1 181 66.9 ± 12 181101.9 ± 11.618199.0 ± 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 
Famsworth-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. 
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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- liEF) 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 
liEF 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 liEF 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. 
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Figure 3. Effect of VIAGRA and Placebo on 
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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 liEF 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 
effl!ctiveness. 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 liEF. 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 liEF 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=l79) and two titration studies 
(total n=l49) 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. 

INDICATION AND USAGE 

VIAGRA is indicated for the treatment of erectile dysfunction. 

CONTRA INDICATIONS 

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 nglrnL (compared to peak plasma levels of approximately 
440 nglrnL) (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 rnUmin), 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. 

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 mrnHg), (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). 

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 
lO 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, cavemosal 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 Joss 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 HlV 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 HlV protease 
inhibitor ritonavir, which is a highly potent P450 inhibitor, at steady state (500 mg bid) 
with YIAGRA (100 mg single dose) resulted in a 300% (4-fold) increase in sildenafil 
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C and a 1000% (11-fold) increase in sildenafil plasma AUC. At 24 hours the plasma max 
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 sildenafillevels. 

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. 

Phannacokinetic 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, 206, 2El and 3A4 (ICSO >150 ~-tM). Given sildenafil peak plasma 
concentrations of approximately 1 ~-tM 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 HIV 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 mglkgfday, 

approximately 0.6 times the MRHD on a mgfm2 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 mglkg/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 mglkg/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 mglkg/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). 

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 
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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~% OF PATIENTS 
TREATED WITH VIAGRA AND MORE FREQUENT ON DRUG THAN 

PLACEBO IN PRN FLEXIBLE-DOSE PHASE II/III STUDIES 

Adverse Event 

Headache 

Flushing 

Dyspepsia 

Nasal Congestion 

Urinary Tract Infection 

Abnormal Vision* 

Diarrhea 

Dizziness 

Rash 

Percentage of Patients Reporting Event 

VIAGRA PLACEBO 

N=734 N=725 
16% 4% 

lO% 1% 

7% 2% 

4% 2% 

3% 2% 

3% 0% 

3% I% 

2% 1% 

2% l% 

*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 (ll %) 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, A V 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, hypematremia. 

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. It,is 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.cornlhml/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. 

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. 

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 rnUmin, 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-
1-llV infected volunteers (ll-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. 

HOW SUPPLIED 

http://www. pfizer .com/hm I/ pi 's/vi agrapi .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: 

- ~-- --- - - - -- -- -

:ut~~~l:~T~d~~~fug{:tf.r;_@;~~J~wf:~:l®,!ri8'~:Mi~~:f~h~~~~~:::1:;1foowg:}~i~z:g!~&~~§":'7: 
:l9b~erse jy(}R25 _ I:VGR.~O 1£913-100 _ 

l~e_verse _ __ IP~R ... _ _ ·1p~ _ _ ___ _ __ __ IP~R _ _ _ 

-IB_?tt_t~ of 30 _ _ Jl'lDc:-oo69:-42oo~3o _ ·INI>c-~69-421~~30 __ -INI>C-0069-42_20-30 _ 

jB()t!le ~f 190 'l!'f(A '[NDC~~9-4~_1()~66 _INDC--006_9-4220-66 

Recommended Storage: Store at controlled room temperature, 15° to 30°C (59° to 86° 
F). 

Rxonly 
©2000 PFIZER INC 

Pfizer Labs 
Diwisilwl fll Pfbw lm:. NY. NY ta01l 

Printed in U.S.A. 
69-5485-00-6 Revised January 2000 

TOP Of SCREEN - : · _ , -- 7 HOM£·-·--· _SEARCH _ INDEX ; 

http://www. pfizer .com/hml!pi 'slviagrapi. html 9/5/2000 
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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 
Washington, D.C. 20231. 

Dated: February 6, 2003 

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 PT0-1449 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 Transmit·tal is enclosed herewith. 

Chicago, Illinois 
February 6, 2003 

By 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORON 

James J. Napol1 . 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312} 474-6300 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): Title: UNIT DOSAGE FORM 
WILLIAM ERNEST PULLMAN ET AL. 

) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 1614 
Serial No: 10/031,556 

Examiner: Rebecca Cook 
Filed: October 19, 2001 

Attorney Docket No. 29342/36206A 

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 WABDELR1 00000099 10031556 

02 FC: 1253 930.00 OP &~·~ 
James J. Napoli 
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1. Small Entity Status 

D Verified statement(s) claiming small entity status is(are) attached. 

D Small entity status has been established and is still effective. 

~ 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 FEE FOR LARGE ENTITY FEE FOR SMALL ENTITY 
(Months) 

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 

D 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. 

TOTAL 

INDEP. 

Fee for Claims 

0 The fee for additional claims [(37 CFR 1.16(b)-(d)] has been 
shown below: .., 

SMALL ENTITY OTHER THAN A~ 
SMALL ENTITY 

Claims Highest No. Present Rate Additional Rate Additional 
Remaining Previously Paid For Extra Fee Fee 

. 
After 

Amendment 

20 MINUS j 20 ={) X9= $ XIS= $0 

I MINUS I 3 -0 X42- $ X84- $0 

First Presentation of Multiple Dependent Claim +140= $ +280= 

TOTAL ADDITIONAL FEE $ 

4. Method of Payment of Fees 

Attached is a check in the amount of: 

Charge Deposit Account No. 13-2855 
in the amount of: 

A copy of this Transmittal is enclosed. 

5. Deposit Account and Refund Authorization 

OR $0 

$930.00 

$ 

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. 

By: 

February 6, 2003 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6357 
(312) 474-6300 

-Cfo~-~ 
James J. Napoli 
Reg. No: 32,361 

- 3 -
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UN1TED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

10/031,556 10/19/2001 

4743 7590 0411 112003 

MARSHALL, GERSTEIN & BORUN 
6300 SEARS TOWER 
233 SOUTH WACKER 
CHICAGO, IL 60606-6357 

FIRST NAMED INVENTOR 

William Ernest Pullman 

United St.u.tus I•utent .nnd 'l'rudtunark Officc:r 
Addreee: COMMISSIONER OF' PATENTS ANO 1'RADEMAitKS 

Wa11hirt~rU~rt, D.C. 20231 
WWW.UIIpt.D.ifOV 

A rfORNEY DOCKET NO. CONFIRMATION NO. 

29342/36206A 6526 

EXAMINER 

COOK, REBECCA 

ART UNIT . PAPER NUMBER 

1614 

DATE MAILED: 04/11/2003 

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

PT0·90C (Rev. 07-01) 
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Application No. 

10/031,556 

Office Action Summary 

Rebecca Cook 1614 
appears on the cover sheet with the 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J. 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 )[8] Responsive to communication(s) filed on 20 January 2003. 

This action is FINAL. 2b)0 This action is non-final. 2a)t:8J 

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)[8] 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)[8] 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)O 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)O approved b)O 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)O All b)O Some • c)O 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) 0 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) 0 Notice of References Cited (PT0-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) Paper No(s). __ . 

5) 0 Notice of Informal Patent Application (PT0-152) 
3) [8] Information Disclosure Statement(s) (PT0-1449) Paper No(s) J1. 6) 0 Other: 

PT0-326 (Rev. 04-01) Office Action Summary Part of Paper No. 10 
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Application/Control Number: 10/031,556 

Art Unit: 1614 

In view of the amendments to the claims the earlier objection is overcome. 

Page 2 

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. 1 03(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: 1 0/031 ,556 

Art Unit: 1614 

Page 3 

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 

~~Wh--
REBECCA COOK 

PRIMARY EXAMINER 
GROUP-tiGO/ b I tf 
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Complete if Known 

Application Number 10/031,556 

INFORMATION DISCLOSURE Filing Date October 19, 2001 

STATEMENT BY APPLICANT First Named Inventor William E. Pullman et al. 
Group Art Unit 1614 

(use as many sheets as necessary) 
Examiner Name Rebecca Cook 

Sheet I 1 I ot I 1 Attorney Docket Number 29342/36206A 

U.S. PATENT DOCUMENTS 

Examiner Cite Document Number 
Publication Date 

Initials" No. MM·DO. YYYY 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document 
Publication Date 

Initials" No. MM·DO.YYYY 

OTHER PRIOR ART- NONPATENT LITERATURE DOCUMENTS 

Examiper Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

Initials No. item (book, magazine, journal, seriai. symposium, catalog, etc), date, page(s), volume-issue number(s), 
oublisher. c~yandlor countrv where oublished. 

.• 

~ 
NDA 20-895 (New Drug Application) Sildenafil for Male Impotence, pages 99-103 and 183-187,22 
January 1998, author unknown. 

Date 
Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in contormance with MPEP 609. Draw ltne through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant 
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RECE\VE~) 
AU,; o 4 7003 

1ECH CENiER 1600/2900 
THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: 

WILLIAM ERNEST PULLMAN ET AL. 

Serial No.: 10/031,556 

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: 

Filed: October 19, 2001 

F'or: UNIT DOSAGE FORM 

Attorney Docket No. 29342/36206A 

Group Art Unit: 1614 

Examiner: Rebecca Cook 

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

Dated: July 24, 2003 

~~-~ - __ _ 
JamesJ.~~ 
Registration No. 32,361 
Attorney for Applicants 

SUPPEEMENTAL INFORMATION DISCLOSURE STATEMENT 
_, 
n 

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

Sir: 

!",) 
0~) 

0 
C) 

3: 
> 
I 

::::0 
C) = 3.: 

Pursuant to their duty of disclosure under 37 

C.F.R. §1.56, applicants hereby bring to the examiner's 

attention a patent that may be material to the 

examination of the above-identified applicatjon. 

Therefore, in compliance with 37 C.F.R. §1.97 and §1.98, 

applicants enclose a completed Form PT0-1449 listing the 

possibly pertinent patent and a copy.of the patent. 

;;:... 
r-· 
G') 

This Supplemental Information Disclosure 

Statement is submitted more th~n three months after the 

filing date of the above-identified application, which is 

presently under final rejection. Therefore, under 37 

C. F. R _ §1. 97 (cl), this Supplemental ·Information Disclosure 

<.D 
In 

~ ..., 
= ;:: 
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<U 
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0 
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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 Supplementa-l 

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· 

Eng1ish 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. 

July 24, 2003 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6402 
(312) 474-6300 

~~ By C>~ 
James J. Napol 
Registration No. 32,361 
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RESPONSE UNDER 37 C.F.R. 116 
EXPEDITED PROCEDURE 

EXAMINING AR~ UNIT 1614 

PATENT--NO FEE 

IN THE UNITED STATE:S PATENT AND TRADEMARK OFFICE 

Applicants: 

WILLIAM E:RNEST PULIMliN ET AL. 

Serial No.: 10/031,556 

Filed: October 19, 2001" 

For: UNIT DOSAGI; FO:RM 

Attorney Docket No. 29342/36206A 

Group Art Unit: 1614 

Examiner: Rebecca Cook 

CERTIFICATE OF TRANSMrSSION 

I hereby certify that this 
correspondence is being 
facsim~le transmitted to the 
Patent and Trademark Office 
to ~xaminer R. cooK at 
facsimile number 
(703) 746-5317 
on September 9, 2003 

James J.NaPQU 
Reg~$tration No. 32,361 
Attorney for Applicants 

AMENDMENT "B" AFTER FINAL UNDER 3 7 C. F. R. §1. 116 

Ma.i.l Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

In response to the Office Action of April 11, 

2003, please amend the above-identified application as 

follows. Reconsideration and allowance of the applica

tion are respectfully requested. 

Received from< 312 474 0448 >at 9/9/031:46:55 PM [Eastern Da~ight TimeJ 
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PTO/SB/17 (08-03) 
Approved for usolhrouflh 07/3112008. OMS ()551-0032 

I,J,$, P;llent and Tradomarl< Otlk:o; 1,1.$. PoPARllo!ENT OF COMMERCE 
Under the P8PS!lWQI'k Rtch.•<:Uon Act of 1 SQS, no pera.ons are required lo respond t~ d ~lcc:lion of informatlon unten it ditp!Oy;; a valid OMB control number. 

FEE TRANSMITTAL Comofete If Known 
Application NYmber 1 0/031,556-Conf. #OSS26 

for FY 2003 Fillna·Oate Octobef 19, 2001 
First Namad Inventor William E. Pullman 

Bf9ctivG 0110112:003, Petefll feet"~ tubjcct lD annual revision. 
Examiner Nama R. Cook 

0 Applicant clalmuman sn6ty status. See 37 CFR 1.27 Art Unit 1614 

TOTALAMOlJNTOF PAYMENT I {$) 1,160.00 Attorney Docket No. 29342136206A 

MeTHOD OF PAYMENT (chacii an lha/ •PPirl FEE CALCULATION (continued) 

0,._ og::~ DMonoy 
Or<lor OoLherONone 3. ADDITIONAL FEES 

0 Depos~ Al:tOUnt 
ur;einlfiY sman Entity 

2.:! I I 13-2855 Fee Fee Fee Fee Fee Dosorlp~on 
NumW co~• ($) C<od• ($) FaoPaid 

Oi!!poail I MARSHALL, GERSTEIN & I 1051 130 2051 65 SUf(llNQe-lale filinv tw or oath .._.,l 
Name BORUN LLP 

1052 50 2052 21! $urcjlstge -r•l~ l)t'(l•i$io:>nal filing '"" or covor 
~ Dlre<:lor Is alllhorlzlld to: (ehe<k •a !hOI opplyj sheet. 

[8] C~ IN(I)Indicoledoetow 0 Ct6d"lt o.ny ov~ynu:ltll.$ 1053 130 1053 130 Non-English apocll1c$lan 

D Chatge ""Y oo:>JiUonolloo!o) d1xllog tho penaaney 01 u.;a 1ft12 :z.o520 UIIZ 2,52Q Forfillngarequeottorexparle,.._inolion 
spp!lcalion 

D Ci>et1Joroe(a) in<Seale<l b<llow, .. <opt far tho Hllng "" 
18~ 920' 1804 !120' l'\eqlle$llnv publicalion of SIR prior to 

Exi\minor Bd.ion 

to lho at>cole-klenUfied dopooilaa:ounl IBOS 1 ,8.4o· 1805 1 B40' Req..WifG publication of SIR a~or 
' Examiner action 

FEE CALCULATION 1251 110 2251 55 Exlen•lon for reply will1in fitS! monlh 
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:m THE CLA:I:MS : 

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 max~um 

total dose of 20 mg per day, of a compound having the 

structure 

14. (Original) The method of claim 13 whe:te

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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Claims 1-8 and 11-17 a~e 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. §l.116(a) and §1.116(b) in order to 

present the rejected olaims 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 

fol:' 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 we~e 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 o.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 PDES 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 PDES inhibitor therapy 

used to treat sexual dysfunction, i.e., VIAGRA®, and 

(c) increases the population treatable for sexual dys

function using a POES inhibitor. 

In particular, the '329 pa~ent 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 

PDES 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 20 mg or less, per day, to treat 

sexuaL dysfunction (see claim 13). Such a feature is 

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 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 rng 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 Corn

pound (I) . The disclosure at column 10, lines 1-3 of 

the '329 patent does not alter this teaching for 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 PDES 

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 referen~e, the claimed 

enantiomer possesses improved properties over its three 

stereoisomers. 

In addition, the presently claimed invention 

satisties 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 

CIALIS0
• 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 PDES 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 dys~unction, while reducing or eliminating 

- 9 -
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va~ious adverse side effects associated with VIAGRA®. 

This aspect of the present invention is discussed in 

Amendment "A," pages 11-14, incorporated herein by 

refe:~;ence. 

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 S-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 VIAGRA0 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 ~ffectively, i.e., 

about 50 mg. Additional unexpected benefits of the 

present invention are the improvements demonstrated by 

the claimed over present-day, commercially available 

PDES 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 PDES inhibitor, let 

alone the specific PDES 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 PDES 

inhibitor treatment for sexual dysfunction. 

Applicants, therefore, have discovered a 

method of treating sexual dysfunction wherein a par

ticular low unit dosage composition containing a par

ticular PDES 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 

PDES 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. 

- 11 -
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Chicago, Illinois 
September 9, 2003 

By 

Received from< 312 474 0448 >at 9191031:46:55 PM ~astern Da~igtlt Timel 
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MARSRALL I GE.RS!I:EIN & BORON LLP 

~~ 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Se~rs Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 
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Application 

Office Action Summary 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .J 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 )[gl Responsive to communication(s) filed on 09 September 2003. 

This action is FINAL. 2b)[gi This action is non-final. 2a)0 

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)[gl 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)[gi 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)D accepted or b)O 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)O approved b)O 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)O All b)O Some* c)O 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) 0 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) 0 Notice of References Cited (PT0-892) 4) 12;1 Interview Summary (PT0-413) Paper No(s). ~. 
2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 5) 0 Notice of Informal Patent Application (PT0-152) 
3) [gilnformation Disclosure Statement(s) (PT0-1449) Paper No(s) 11. 6) 0 Other: 

PTOL-326 (Rev. 04-01) Office Action Summary Part of Paper No. 16 
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Application/Control Number: 1 0/031 ,556 

Art Unit: 1614 

Page 2 

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. 1 03(a) as being unpatentable 

over 6,140,329 (Daugan) for the reasons given in Paper No. 5. Daugan (col. 1, 

compound (1), 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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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 Omum, 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 claim1-7 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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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Cook whose telephone number is (703) 308-
4 724. 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. 

September 16, 2003 

~~ 
PRIMARY EXAMINER 

GROUP-+266 fbtl/ 
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INFORMATION DISCLOSURE Filing Date October 19, 2001 
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.. 
No. rr "\"1 

Interview Summary 
10/031,556 PULLMAN ET AL. 

Examiner 

Rebecca Cook 

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

(1) Rebecca Cook. 

(2) James Napoli. 

Date of Interview: 26 August 2003. 

Type: a)l?.Sl Telephonic b)O Video Conference 

(3) __ . 

(4) __ . 

c)O Personal (copy given to: 1 )0 applicant 2)0 applicant's representative) 

Exhibit shown or demonstration conducted: d)O Yes 
If Yes, brief description: __ . 

Claim(s) discussed: pending claims. 

Identification of prior art discussed: art of record. 

e)O No. 

Art Unit 

1614 

Agreement with respect to the claims f)0 was reached. g)l?5] 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 informed attorney for applicants that the composition claims are not 
allowable and that a showing of unexpected results commensurate in scope with the claims is required to overcome 
the prior art for the method claims. 

(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. 

u.~. ~alent ana 1 raoemart< omce 
PTOL-413 (Rev. 04-03) 

Examiner's signature, if required 

Interview Summary Paper No. 12 
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&mary of Record of Interview Requiremen-

Manual of'l'atent 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 necessityforreplyto 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 thnust 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 thnust 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. 

2 
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lntervi w Summary 
10/031,556 PULLMAN ET AL. 

Rebecca Cook 

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

( 1 ) Rebecca Cook. 

(2) James Napoli. 

Date of Interview: 10 December 2003. 

Type: a)O Telephonic b)O Video Conference 

(3)Soonhee Jang. 

(4) __ . 

c)0 Personal (copy given to: 1 )0 applicant 2)0 applicant's representative] 

Exhibit shown or demonstration conducted: d)O Yes 
If Yes, brief description: __ . 

Claim(s) discussed: Ca/ims pending. 

Identification of prior art dis cussed: art of record. 

e)O No. 

1614 

Agreement with respect to the claims f)O was reached. g)O was not reached. h)O 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 mg when compared to the 50 mg dosage disclosed in Dauqan. They will 
a/so 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. 

I 

PTOL-413 (Rev. 04-03) 

Examiner's signature, if required 

Interview Summary Paper No. 17 
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tltummary of Record of Interview Requirem~ 
Manual of Patent Examining Procedure (MPEPt. 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) § 1.1331ntervlews 
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 particlpant(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. 

2 
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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 deposi~ed 
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 

Applicants 

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 

- 2 -
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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. 

- 3 -
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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. 

issue. 

Therefore, claims 11-17 and 20-24 are at 

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 forec~st 

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 unexp~cted 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 

- 7 -
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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 l 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. 

Chicago, Illinois 
January 12, 2004 

By 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 

233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

- 8 -
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IN THE UNI:'l'ED STATES PA'l'ENT AND TRADEMARK OFFICE 

AppLicants: 

Wl:LLDIM ERNEST POLLMAN ET AL. 

Serial No.: 10/031,556 

Fi~ed: October 19, 2001 

For: UNIT DOSAGE FORM 

Attorney Docket No. 29342/36206A 

Group Arc Unit: 1614 

Examiner: Rebecca Cook 
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I hereby certify that this paper 
is being deposited with the United 
States Postal Service with suffi
cient ~ostage, as first class 
mail, ~n an envelope addressed to: 
Commissioner for Patent 
P.O. Box 1450 
Alexandria, 22313-1450 

.:~s 
l 
l 
l 
) 

James J. Napo 
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.. §1.132 

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. 

2. My previous positions were: 

Director, Bioproduct Medical, Eli Lilly and Company, 

Indianapolis, Indiana (Jan 2002 - Jan 2003) 

0~ aN~ AIIII !13 L161-LLi':-L18 
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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, India~apolis, 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· C.ompany, Indianapolis, 

Indiana (Feb 1988 - Mar 1990) ' 

Partner, Kirtley, Paschall, Sides E~ergency Physicians, 

Inc., Danville, Indiana (Nov 1984 - ~ar 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 cert.ified 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, 19~9, 

Recertification, December 24, 1998 - December 31, 2008 

{ ft870725) 

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 0. S. Patent 

Application Serial No. 10/031,556, 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), ~ncluding, 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 +O 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 compoury.d (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 
i 

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 .~tudies 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 rng dose. The Phase 

3 studie5 were conducte,d using ,20 mg or lower doses 
' because higher doses above 20 mg of Compound (!) had a 

sufficient number of adverse·events such that the dose 

would have reduced tolerability to the general public. 
I 

Tadalaf Tadal.~ T&dalaf 
li1l.acebo :i.l il 

Ill il. 10 mg 20 lli>g 5 mg (1) 
111 (1) 

Tadalaf 
l?l.aoebo il. 

(21 50 mg 
(2) 

. 

Adverse (N=476) (N=l51) (N•394) (N;635) Event: (N~l34) (N=59) 

Headache 5% lH 11% 15% 10% 34% 
Dyspepsia 1% 4\1 9% 10% 6% 20% 
Back pain 3~ 3% 5:0 6'11 5% 24'1! 

Myalgia 1% B 4% 3% 3% 20% 
Nasal 

H 2'6 3% 3% CQnQestion 
-- --

Flushing l% 2% 3\1 3~ 0% 3% 
Pain in 

1% 1% 3~ 311 limb 
- --

5 
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111 Data from lin analysis of pooled data from &ight controlled Phase 
3 studies (Table .7, CIALIS US Packet Insert, Nov 2003) coded using 
Medical Dictionary for Regulatory Activities (version 5.0)1 
adverse events with ~2~ incidence on tadalafil (10 or 20 mg) and 
more frequent on drug than placebo, and 

1 ~) cata frott\ table of Ex&o.ple i of specification (an analysis o£ 
data pooled from three Phase 2 studies (LVBF/DSD06, LVSG/OSD04 and 
LVACJ; 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 

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 there

from. 

Date: ---'-~--~-~-----------' 2004 

6 
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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 

Dated: January 12, 2004 

Registration 
Attorney for Applicants 

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 



INTELGENX 1024, pg. 622

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 expi~ation 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 pres~ntly 

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 p~ndency 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. 

mittal is enclosed. 

A copy of this trans-

Registration No. 32,361 

Dated: January 12, 2004 

00 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 0 c. ~ ~~ . . PTO/SB/22 (08,{)3) 
••\\ \ '.J ~ . Approved for use through 713112006. OMB 0651~031 
ll"' ""'. U.S. !fatent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

.--U"'n~d e Pa~f'WOf'X Reduction Act of 1995, no persons are ~ired to respond to a collection of information unless if displays a valid OMB control number. 

:4 • • I Docket No. (Optional) 
,. 1ION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) · 

29342136206
A 

In reApplication of William E. Pullman et al. 

I Filed Application Number 

10/031 ,556-Conf. #6526 October 19, 2001 

For: UNIT DOSAGE FORM 

Art Unit 1614 I 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): 

$ 110.00 

$ 

$ 

;. 
.:·': 

0 One month {37 CFR 1.17(a)(1)) 

0 Two months (37 CFR 1.17(a)(2)) 

D Three months (37 CFR 1.17(a)(3}) 

D Four months (37 CFR 1.17(a}(4)} 

D Five months (37 CFR 1.17(a)(5)) 

$ 

$ 
\ 

i 

D 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: $ _______ _ 

0 A check in the amount of the fee is enclosed. 

D Payment by credit card. Form PT0-2038 is attached. ~ ~ 
D The Director has already been authorized to charge fees in this application to a Deposit A~nt. ~ ·C)_ 
0 The Director is hereby authorized to charge any fees which may be required, or credit any ~ ..,.=~ ~ ~ 

overpayment, to Deposit Account Number 13-2855 . ~ e;; ~ 
I have enclosed a duplicate copy of this sheet. ~ ~ ~ 

I am the D applicant/inventor. ~ .v 

D ' 
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}. 

D attorney or agent of record. Registration Number 

0 attorney or agent under 37 CFR 1.34{a). 

Reg"''"'"" ""m"" 0< .a;, ""'" " CFR '·"'"' . ~ 
January 12, 2004 · ~..S .JZ.. 

Date Signa re 

(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. S~bmit multiple forms if more 
than one signature is required, see beJow ~ 

LD Totalof 1 forms are submitted. .\ 

I hereby certify that this correspondence is being deposited with the U.S. Posta eNice with sufficient postage as First Class Mail, in 
an envelope addressed to: Commissioner for Pate x 1450 Ale ndri , VA 22313-1450, on the date shown below. 

Dated: January 12, 2004 eC..-&~~~.:,_,ll_:'::=~~Jl..~~-- (James J. Napoli} 

01116/2004 CHGUYEM 00000070 1003155£ 

01 FC:1251 110.00 OP 1 

·' 



INTELGENX 1024, pg. 625

.- ..i,5-=··-
~ 

· ...... o<r -.~. 

' 
v~:',. 

10 ~~' \ ~ :.:i PTOIS8J17 (10-03) 
~ ~! Approved for use through 713112006. OMB 0651-0032 

,d~ U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Un Paperwork Reduction Ad of 1 995, no persons are required to respond to a collection of information unless ~ displays a valid OMB control number. 

tf{'if-EE TRANSMITTAL 
Complete if Known 

Application Number 1 0/031,556-Conf. #6526 

for FY 2004 Filing Date October 19, 2001 

First Named Inventor William E. Pullman 
Effective 1010112003, Patent fees are subject to annual revision. 

Examiner Name R. Cook n 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 (checkaUthatapp/y) FEE CALCULATION (continued) 

0check DCre<fit Card 
DMoney 

Order DOH>er DNone 3. ADDITIONAL FEES 

D Deposit Account: 
Large Entlty Small Entity 

Depos~ 

I I Account 13-2855 Fee Fee Fee Fee Fee Description 
Number Code ($) Code ($) Fee Paid 

Deposit 

I MARSHALL, GERSTEIN & I 1051 130 2051 65 Surcharge - late filing fee or oath 
Account 

Name BORUN LLP 
1052 50 2052 25 Surcharge - late provtsional filing fee or cover . The Director Is authorized to: (check an that apply} sheet. 

D Charge fee{s) indicated beloiN 0 Credit any overpayments 1053 130 1053 130 Non-English specification . 

D Charge any additional fee(s) or any underpayment of fee( s) 1812 2,520 1812 2.520 For filing a request for ex parte reexamination 

D Charge fee{s) indicated below, except for the fitlng fee 
1804 920' 1804 920.. Requ~ing p~blic.ation of SIR prior to 

Exam1ner ad1oo 

to the above-identified deposit account. 1805 1,840* 1805 1•840• Requesting publication of SIR after 
Exam1ner act1on 

FEE CALCULATION 1251 110 2251 55 Extension for reply within first month 110.00 

1. BASIC FILING FEE 1252 420 2252 210 Extension for reply within second month 

Large Entity Small Entity 1253 950 2253 475 Extension for reply within third month 

Fee Fee Fee Fee Fee Descri~tlon Fee Paid 1254 1.480 2254 740 Extension for repty within fourth month 
Code ($) Code ($) 

1001 770 2001 385 Utility filing fee 

§ 
1255 2,010 2255 1,005 Extension for reply within frfth month 

1002 340 2002 170 Design filing fee 1401 330 2401 165 Notice of Appeal 

1003 530 2003 265 Plant filing fee 1402 330 2402 165 Filing a brief in support of an appeal 

1004 770 2004 385 Reissue filing fee 1403 290 2403 145 Request for oral hearing 

1005 160 2005 80 Provisional filing fee 1451 1,510 1451 1,510 Petition to institute a public use proceeding 

SUBTOTAL (1) I I 1452 110 2452 55 Petition to revive - unavoidable 
(S) 0.00 

1453 1.330 2453 665 Petition to revive ~ unintenttona1 

2. EXTRA CLAIM FEES FOR UTILITY AND REISSUE 1501 1,330 2501 665 Utility issue fee (or reissue) 
Extra Fee from 1502 480 2502 240 Design issue fee 

Claims below Fee Pald 

TotaiCiaims C:=J -20-= Oxl 1=1 I 1503 640 2503 320 Plant issue fee 

Independent C:=J ~3- = Ox I 1=1 I 1460 130 1460 130 Petitions to the Commissioner 
Claims 
Multiple Dependent I H I 1807 50 1807 50 Processing fee under 37 CFR 1.17(q) 

Large Entity Small Entity 1806 180 1806 180 Submission of Information Disclosure Stmt 

Fee Fee Fee Fee Fee Descrfptlon 8021 40 8021 40 Recording each patent assignment per 
Code ($) Code ($) property (times number of properties) 

1202 18 2202 9 Claims in excess of 20 1809 770 2809 385 
Filing a submission after final rejecUon 

1201 86 2201 43 Independent daims in excess of 3 
(37CFR 1.129(a)) 

1810 770 2810 385 For each additional invention to be 
1203 290 2203 145 Multiple dependent claim, if not paid examined (37CFR 1.129(b)) 
1204 86 2204 43 - Reissue independent claims 1801 770 2801 385 Request for Continued Examination (RCE) 

over original patent 
1802 900 1802 900 Request for expedrted examination 

1205 18 2205 9 ... Reissue claims in- excess of 20 of a design application 
and over original patent Other fee (specify) Tenninal Disclaimer fee 110.00 

SUBTOTAL (2) I<$) 0.00 I *Reduced by Basic Filing Fee Paki SUBTOTAL (3) lr$1 220.001 
... or number previously paid, if greater; For Reissues, see above 

SUBMITTED BY (Complete (if applicable)) 

Name (Print/Type} ~ames J. Napoli ,....,. Registration No. 132 361 , (Attorney/Agent) • Telephone {312) 474-6614 

Signature ~c.~~- Date January 12, 2004 

IJ 

1 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 Ale an ·a, VA 22313-1450, on !he date shown below. 

Dated: January 12, 2004 
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Application No. 

10/031,556 

Office Action Summary Examiner 

Rebecca Cook 

Applicant(s) 

PULLMAN ET AL: 

Art Unit 

1614 

-- The MAILING DATE o(this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J 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 )[8] Responsive to communication(s) filed on 15 Januarv 2004. 

2a)[8J 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)[8] 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)0 Claim(s) __ is/are allowed. 

6)[8] Claim(s) 11-17. 20-24 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)O accepted or b)O 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 PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O 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. 
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4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application (PT0-152) 
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PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 05072004 
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DETAILED ACTION 

Terminal Disclaimer 
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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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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 

May 17,2004 

Rebecca Cook 

Primary Examiner 
Art Unit 1614 
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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: May 20, 2004 
) 

~s~~ 
) Registration No. 32,361 
) Attorney for Applicants 

SECOND SUPPLEMENTAL INFORMATION.DISCLOSURE STATEMENT 

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

Sir: 

Pursuant to their duty of disclosure.under 37 

C.F.R. §1.56, applicants hereby bring to the examiner's 

attention patent documents 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 PT0-1449 

listing the possibly pertinent patent documents and a 

copy of each document. 

This Second Supplemental Information Disclo

sure Statement is submitted more than three months 

after the filing date of the above-identified applica-
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tion, and after the mailing date of a first Office 

Action on the merits. 

However, each item of information contained 

in this Second Supplemental Information Disclosure 

Statement was first cited in any communication from a 

foreign patent office in a counterpart foreign applica

tion not more than three months prior to the filing of 

this Second Supplemental 'Information Disclosure State

ment (37 C.F.R. §1.97(e) (1)}. Accordingly, no fee as 

set forth in 37 C.F.R. §1.17(p) is due. 

The Commissioner, however, is hereby author

ized 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 dupli

cate copy of this transmittal is enclosed herewith. 

A copy of the European Search Report is en

closed for the convenience of the examiner and to 

complete the file. Several references cited in the 

European Search Report are not cited in this Second 

Supplemental Information Disclosure Statement. These 

references were cited in previously filed Information 

Disclosure Statements. 

- 2 -
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Chicago, Illinois 
May 20, 2004 

By 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 

2~~ 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 
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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 POE) 

inhibitors and to methods of treating sexual dysfunction, especially erectile 

dysfunction, comprising administering an effective amount of a . 

combination of phentolamine and cGMP POE 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 POE) inhibitors for the treatment of human 

sexual dysfunction. Preferably, the invention contemplates the use of 

Type V cGMP POE inhibitor in combination with phentolamine with 

sildenafil being the preferred Type V cGMP POE 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 POE inhibitor, or a pharmaceutically 

acceptable salt or solvate thereof. Preferably, the invention conte!llplates 

the use of Type V cGMP POE inhibitor in combination with phentolamine, 

with sildenafil being the preferred Type V cGMP POE inhibitor. 

>OOCID: <W0_9959584A 1_1_> 
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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, th~ invention relates to a pharmaceutical 

composition comprising an effective amount of phentolamine, or a 

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

POE inhibitor, or a pharmaceutically acceptable salt solvate thereof. 

Preferably, the pharmaceutical compositions envisioned by the present 

invention compris~ phentolamine, or a pharmaceutically acceptable salt, 

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

pharmaceutically acceptable Salt solvate thereof, with sildenafil being the 

preferred Type V cG_MP 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 POE 

inhibitor, or a pharmaceutically ~ccepta~le salt, solvate thereof in a 

pharmaceutically acceptable carrier, with sildenafil being the preferred 

Type V cGMP PDE inhibitor. Phentolamine' mesylate and sildenafi.l citrate 

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

invention. 

In a fourth aspect. the invention relates to a pharm·aceutical 

composition for the treatment of human sexual dysfunction comprising a 

therapeutically effective amount of a first vasodilating ~gent 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 adrener9ic blocker is an 

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

blocker is selected from the group cpnsisting of an alpha 1-adrenergic 

blocker, an alpha2-adrenergic blocker or both an alpha1-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 

SDOCID: <W0_9959584A 1_1_> 
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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 

POE 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 POE inhibitor can 

a cGMP POE V inhibitor. Preferably, the cGMP POE 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-hexahydro-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 t~e siml:JUaneous 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 c::arrier. _· The 

classes and types of compounds which can be used in the method:are 

~escribed 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-1 H-imidazol-2~yl)methyl]( 4-

methylphenyl)amino]phenol, and pharmaceutically acceptable salts, 

solvates, hydrates, crystalline polymorph forms and the free base thereof, 

lDOCID: <W0_9959584A 1_1_> 
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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 sdlvents 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 suitab~e diluteaqueous 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 POE) 

inhibitors in comb~Jiation with the salts or esters of phentolamine, 

. preferably, with phentolamine mesylate for the treatment of human sexual 

dysfunction, preferably erectial dysfunction Examples of cGMP POE 

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. 

SDOCID: <W0_9959584A 1_1_> 
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European published application number 0201188, which 

discloses compounds of the formula 

;DOCIO: <W0_99595B4A1_1_> 

and the pharmaceutically acceptable salts thereof. 
in which: 

A, is a lower alkyl of from one to six carbon atoms. 
a lower all<enyl of from one to six carbon atoms. a 
lower hydro.xyalkyl of from one to six carbon 
atoms. a lower hydro.xyalkenyl of from two to six 

carbon atoms, a lower aminoall<yl of from one to 
she 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 g;ooraf formula (R2) 

z· 

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) NA'R- wherein R' 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) 
cydoalkyl ot from. five to seven carbon atoms; (9) 
sulfonyl; or 

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

With the proviso lhat not all of X. Y, and Z can be 
nitro, amino, or NR•R• at once. 

(I) 
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Preferred compounds include: 

1-ethy 1-3-methyl-5-phenylpyrazolo[ 4 ,3-d}
P~'rimidine-7-one; 

1 .3-dimathyl-5-phenylpyrazolo[ 4,3-d]pyrimidine-7-
one; 

1.3-dimethyl-5·(4-chlorophenyl)pyrazolo[4,3-d]
pyrimldine-7-one; 

1,3-dlmsthyl-5-(4-methylphenyl)pyrszolo[4,3-dJ· 
pyrimidine-7-one; 

1 ,3-dimethyl-5~(4·nitrophenyl)pyrazolo-[4,3-d)· 
pyrimidine-7-one; 

1,3-dimethyl-5-{ 4-trifl uoromethylphenyl)pyraz91o-
[4,3·dJ-pyrimidine; -

1,3-dimathyl-5-(4-aminophenyl)pyrazolo[ 4,3-d)
pyrimidine-7-one; 

1.3-dimethyl-5·(3-aminopheny!)pycazolo[4,3·d]
pyrimidine-7-one; 

1.3-dimethyl·5-(3-nitrophenyl)pyrazolo[4,3-d!· 
pyrirnidine-7-one; 

1,3-dimethyl-5·{2-methoxypllenyl)pyrazolo[ 4,3-dJ
pyrimidi~7-one; 

1,3-dimethyl-5·(3.4-dichlorophenyl)pyrazolo[ 4.3-d J
pyrlmidine-7-one; 

1.3-dimethyl-5-(3.4-dimethoqphenyl)pyrazolo[4,3-

dJ-pyrimidine--7-one; 

1.3-dimethyl-5-(2.4-dimethoxyphanyl)pyrazolo[4,3-
d].-pyrimidine-7 -one; · 

1 ,3-dimethy!-5-{2-nitro-4-chforophenyi)pyrazoJo
(4.3-d]-pyrimidine-7-one; 

1 ,3-dimethyl-5-(2-amino-4-chlorophenyl)pyrazolo
l4.3-d}-pyrimidine--7-one; · 

1,3-dimethyJ-5-{4-sulfonic acid phenyl)pyrazolo
( 4,3-d]-pyrimfdine-7-one; 

1.3-dmethyf-S.[~N-2-(dimethylamlno)athyl}

benzenesulfonamide]pyrazolo[4,3-d]pyrimidina-7-
one; 

1.3-dlmetbyl-5-(3,5-dimethoxyphenyl)p~ofo[4,3-
d]-pyrimidine-7-one; or 

1,3-dimethy~ethoxyphenyl)pyra.z0Jo(4.3-d} 
pyrimld.lne-7-one. 

PCT!US99/07046 
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European published application number 0214708, which 

discloses compounds of the formula 

(I} 

in which: 

A represents a group of formula: 

. ( al 

{b) 

10: <W0_9959584A1_1_> 

R7 
0 MH2 

'--.H~H H:):H (c) ~ I H., A I ) 
RB ~ H H I 

N j 

HH2 w,N::XN 
Z-N~N> {d} ~ I N) 

N I 
H2N i 

or ( e l 

R' and R• are the same or different and eadl 
represents a hydrogen atom. a halogen atom or a 
group of formula -QR'; 

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

R' and R• both represent hydrogen atoms or to
gdlet 1hey represent an extra carbon-catbon bond 
between. the carbon atoms to which they are at
tached; 

HHR12 

r.~"-, ~- N 
K \ 

. 
t 
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R' represents a hydrogen atom, a halogen atom or 
a group o1 formula -DR', -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 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.-e. hydroxyalkyl group, a c.
c. aminoalkyt group, an aralkyl group, ar( 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 R14 and R" together repre
sent a substituted methylene group, orR"' and R'.'. 
together with tha ~trogen 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 helero-atoms, said heterocyclic 
group being unsubstituted or having from 1 to 3 c.
c. alkyl and/or c.-c. alkoxy substituent~: 

R'1 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 aralkoxy 
group:· 

provided that. when A. represents said group of 

formula (e). R' and R' both represent hyd~en 
atoms: 

and pharmaceutically acceptable salts and esters 
thereof. 

PCT/US99/07046 
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Preferred compounds include: 

SDOCID: <W0_9959584A 1_1_> 

. 
. 2-Amino-6-desamino-6-hydroxygriseolic 
acid and pharmaceutically accep1able salts and es
ters thereof. 

2-Amlno-6-desamino-6-hy(jroxygriseolic 
acid 7'·amide and pharmaceutically acceptable 
salts and esters thereof • 

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

Bis(pivaloyloxyme1hyl) 2-amino-6-
desamino-6-hydroxygriseolate and pharmaceutical
ly acceptable salts thereof. 

· 2-.Ainino-!:! '-!llethoxygrlseolic acid and 
pharmaceutically acceptable salts and esters there
-of. 

2-Amino-!:l,"-benzyloxygriseolic acid and 
phannaceul;ically acceptable salts and esters there
of. 

2-Fiuorogriseoiic acid and pharmaceutica.liy 
acceptable salts and esters thereof. 

2·Chlorogriseolic acid and pharmaceutically 
acceptable sans and esters thereof. 

--. 2-Amino-6--desamino-6-hydroxy-7'-desoxyg
. riseo!ic acid and pharmaceutically acceptable salts 
and esters thereof . 

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

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

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

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

2-Amino-2'-c:hloro-2'-desoxygriseolic acid 
and pltarmaceoticatly acceptable salts and esters 
thereof. 

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

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

Griseor&c acid !:!'-oxide and pharmaceuti
cally acceptable salts thereof. 

2-Acetylamlno-6-desamino-6-hydroxy-4' .s·
dlhydrogrlsaolic acid and pharmaceutically accept
able salts and es~ers 1hereof. 

2-Amino-6-desamino-6-hydroxy-4' .6'
dihydrogriseollc add and pharmaceutically acCept
able salts and esters thereof. 

2-Acetylamlno-6-desamin~-hydroxy-4',5'-
diliydro-7'-desoxygrlseolic acid and pharmaceuti
cally acceptable salts and esters thereof • 

. 2-Amlno-6-desamino-6-hydroxy-4' .s·
dihyclro-7'-desoxygriseollc acid and pharmaceuti
cally acceptable salts and esters thereof. 

2,6-Dichloro-6-desarnlno-4' .5'-dihydrog
riseolic acid and pharmaceutically acceptable salts 
and esters thereof •. 

2..Chtoro-4' .5'-dlhydrogriseolic acid and 
pharmacautically acceptable salt$ and esters there
of_ 

PCT/US99/07046 
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European published application number 0319050, which 

discloses com'pounds of the formula 

(]) 

in which: 
A represents a group ol formula: 

. 
J 

R1 and RZ are lhe same or different and each represents a hydrogen atom. a halogen atom or a group of 
formula .ORs; 
R3 and R' are the same or different and each-represents ~~rQan\oy~-group-ora·cart)Oxy group: 
R5 and R' both represent hydrogen ~quns; 
As represents a hydrogen atnm:-a c,-CG alkyl group. an aJkylsulphonyl group, a haloalkylsulphonyl group, 
an arylsulphonyl group or a hydroxy-protecting group; 
Rt2 represents a C,-C$ alkyl group; 
and pharmaceutically acceptable salts a.nd esters thereof. 

SOC:CID: ..:W0_9959584A1_1_> 
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European published 'application number 0293063, which 

discloses compounds ·of the formula 

or a pharmaceutically acceptable salt !hereof, wherein 
R' is C,-6alkyl.or C2-aalkenyl, and 
R2 is hydrogen or hydroxy. 

Preferred compounds include: 
2·(2-propoxyphenyl}-6-purinone, 
2-(2-ethoxyphenyl)-6-purinone. 
2-(2-buloxyphanyl}-6-purinone, 
2-(2-isobutoxyphenyl}-6-purlnone. 
2-(2-propoxyphenyl)purine-6,8-dione, 
2-(2-methollyphen yl)purine-6,8-dione. 
2-{2-ethoxyphenyl)purine-6,8-dione, 
2-(2-butoxyphenyl}pul"ine-6.8-dione, 
2-(2-isobuto.xypheny)purine-8,8-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 

(1-~ 

or a pharmaceutically acceptable salt fuereof. Wherein 
X Is 0 orS; 
R• is c. -;alkyl. ~-;alkenyl. ~--:cycfoalkyfC, -t.alkyl. or C,-.. alkyl substituted by 1 to 6 fluoro groups: 
A2 is hydrogen, ..CN, -CONR5 R6 • -C~R1 , .5-tatrazofyl. -N02, ·NH2 or ·NHCOR8 wherein "As. R', R7 and 
R8 are Independently hydrogen or Co-4alkyl; 
R3 is hydrogen or c.-.alkyl; and 
W is hydrogen or c. -4alkyi: . 
with the proviso that R1 Is not methyl when R2 is -c~H. -C(hCH2CH:r or -eN. X Is 0, RJ Is hydrogen and 
f\4 is hydrogen or melhyt 

:>OOCID: <W0_9959584A 1_1_> 
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Preferred compounds include: 

3-cyano-6-(2-propoxyphenyl}-2( I H}·pyridinone, 
6·(2·propoxyphenyl}-1 .2-dihydro-2-<lxopyridine-3-carboxamide. 
6-(2-propoxyphenyl)-1,2-dihydro-2-ol<opyridine-3-carboxylic acid. 
methyl 6·(2-propoxyphe nyl)-1 .2-dinydro-2-oxopyridine-3-carbox.y late. 
6·(2-propoxyphenyl)-3·{ 1 H-tetrazol-5-yl)-2( 1 H)-pyridinone. 
6-(2-propoxyphenyl}-2{ 1 H)·pyridinone. 
3-nitro-6-(2-propoxyphenyl)-2(1 H)-pyridinons. 
3-cyano-6-(2-ethoxyphenyl)-2(1 H)·pyridinone • 
3-amino-6-(2-propoxyphenyfl-2(1 H)·pyridinone. 
3-cyano-4-methyl-6-(2-propoxyphenyl)-2(1 H)-pyridinone, 
3-cyano·S·methyl-6-(2-propo)(yphenyl)-2(1 H}-pyridinone, 
3-cyano-6-(2·(1, I 2.3.3.3-hexafluoropropoxy)phenyl-2( 1 H)-pyridinone. 
3-cyano-6·(2-propoxyphenyt}-2( 1 H }-pyridinethione, 
1.2-dihydro-4-methyl-2-oxo-6-(2-propoxyphenyl)pyridine-3-carboxylic acid, 
methyl 1,2-dihydro-4-methyl-2-oxo-6-(2-propoxyphenyl)-pyridine-3-carboxylate. 
1.2-dihyaro-4·methyl;2-oxo-6-(2-propoxyphenyl)pyridina-3-carboxamide, 
3-cyano-6-(2-cyclopropylmelhoxyphenyl)-2(1 H)·pyndinone, · 
6·(2-butoxyphenyl)-3-cyano-2( 1 H)-pyridi none. 
6-{2-allyloxyphenyl)-3-cyano-2(1 H)-pyridinone. 
3-cyano-6-(2-{2-me1hylpropoxy)phenyl]·2( t H)-pyridinone. 
6·(2-ethoxyphenyl)-1.2-dihydro-2-oxopyridine-3-carboxamide. 
6-{2-cyclopropylmethoxyphenyl)- t 2-dihydro-2-oxopyridine-3-carboxamide. 
6-(2-butoxyphenyl)-1,2-dihydro-2-oxopyridine-3-carboxamide. 
6-(2·allyloxyphenyl)·1,2·dihydro-2-ol(opyridine-3-cai'boxamide, or 
6-{2-(2-metnytpropoxyphenyl)·l.2-dihydro-2-oxopyridine-3-carboxamide, 
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 

is a ring ot sul>-formula (a). (b). (c). (d). (e}, {f) or (g) : 
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(a} (b) (c). (d) 

(e) (f) (g), 

R' is C· _,aJkyl, w""'alkenyl, C3-scycloalkyiC, -Galkyl, or C,-,aJkyl substituted by 1 to 6 fluoro groups; 
RZ is c. -;alkyllhio. c, ~alkylsulphonyl. Ct-r;alkoxy. hydroxy. hydrogen. hydrazino. c,""'alkyl. phenyl. 
-NHCOR3 wherein R3 is hydrogen or c.""'alkyl. or -NR4 A5 wherein ~ and R5 together with the nitrogen 
atom to which they are attached form a pyrrolidino, piperidine, hexahydroazepino, morpholino or piperazine 
ring. or R4 and R5 are independently hydrogen. C,-scycloalkyl or c.-,alkyl which is optionally substituted 
by -CF3 , phenyl, -S(O)nC,~alkyl wherein n Is 0, 1 or 2, -OR6, -C02R7 or ·NRBRS wherein R' to R9 are 
independently hydrogen or c, ""'alkyl, provided that the carbon atom adjacent to the nitrogen atom is not 
substituted by said -S(0}11Ct ""'alkyl, ·OR' Of.-o-NA8 R' groups; and 
R is hydrogen and can also be hydroxy when R2 is hydroxy. 

Preferred compounds include: 

2·(2--prapoxyphenyl)pyrido{2.3-d]pyrimld-4(3H)-one. 
2-{2-propoxyphenyl)pyrido[3.~)pyrlmld-4{3H)-one. 

2·C2-propoxyphenyl)pyrido(4,3-d]pyrimid-4(3H)-one, 
2·{2--propoxyphenyl)pyrido[3.2-d]pyrimid-4(3H)~e. 
2·(2-propoxyphenyl)pteridin-4(3H)-One. 
2-(2-propoxyphanyl)pteridin-4.6~ H,SH)-dione, 
2-(2-propoxyphenyl)pteridin-4.6, 7(3H.5H,8H)-trione. 
5,8-dihydro·3-methyllhio-5-oxo-7-(2-propoxyphenyl)pyrimido(5.4-e 1 [ 1.2.4]triazine, 
3-amino-5,8-dihydra-5-oxo-7 -{2-prapoxyphenyl)pyrimido[5,4-e 11 ,2,4]triazine. ~ 
3-methylamtna-5,6-dihydro-5-oxo-7'"(2·propoxyphenyl)pyrimldo[5,4-e]{1.2.4}biazine, 
3-methoxy-5.6-dihydro-s-oxo-7-)2-propoxyphenyl)pyrimido(5,4-e][1.2.4)triazine. 
3-methylthio-&oxo-6-(2-propoxyphenyl}-7,8-dlhydropyrimlda[4.5-e 11.2.4]triazine, 
3-amino-8-oxo-6-(2-propoxyphenyl}-7 ,8-dihydropyrimido(4,5-e It ,2.4]triazine, 
3-methylamino-8-o>«rS-{2-propoxyphenyt}-7 ,8-dihydropyrimido[4.5-e][1.2. 4]triazine, 
3-methoxy-8-oxo-6-{2--propaxyphenyl}-7 ,8-dihydropyrimldo{4.S-e }[1.2.4 }trtazlne, 
3,8-dioxo-6-(2-propoxyphenyl)-3.4,7 .8-tetrahydropyt"lmldo{ 4,5-e 11,2.4 ]triazine, 
3-dimethylamino-8-ox~2-propoxyphenyl)·7,8-dihydropyrimido[4,5-e]{1.2.4)triazine, 
3-methylthlo-8-o~(2·allyloxyphenyt)-7,8-dlhydropyrtmldo(4,5-el1.2,4]triazine, 
3-methylthlo-8-oxo-6-(2-isobutoxyphenyl)-7 .8-dihydropyrimldo[ 4,5-e )( 1 ,2,4]b1azine. 
3-methylthlo-8-oxo-6-(2-cyclopropylmethoxyphenyl)·7,8dlhydropyrimldo(4.5-e)[1.,2.4llriazlne or 
3-methylthlo-8-oxo-6-{2-methoxyphenyl)-7 ,8-dihydropyrimldo[ 4.5-e ][1.,2.4jtriazlne · · 
or a pharmaceutically acceptable salt thereof. · 



INTELGENX 1024, pg. 652

wo 99/59584 
PCTIUS99/07046 

lSDOClD: <W0_9959584A 1_1_> 

-14-

European published application number 0349239, which 

discloses compounds of the formula 

or a pharmaceutically acceptable saltthereof. wherein 

is a ring of sub-1ormula (a), (b) or (c): 

--~N 
_-1--Nj 

H 

(a) (b) 

(1) 

___ __.... N, 

1- '·x 

---~N/ 

(C) 1 

X is oxygen or sulphur. and . 
R' is C1-,alkyl, c2~~kenyl, Ca-scyclcialkyiCt-•alkyl, 0t C1-'-alkyl substituted by 1 to 6 fluoro groups. 

Preferred compounds include: 

6-.(2-propoxyphenyl}pyrazolo(3.~]pyrimidin-4{5H)-one. 

2-.(2-propoxyphenyl}thieno[2,3-d]pyrimldln-4{3H)~e. 
2-(2oopropoxyphenyi)(1,2.5Joxadlazolo{3,4-d]pyrimldio-4{3H}-onG, or 
2-{2-propoxyphenyl}f1,2,5Jth!adiazolo(3,4-dJpyrimldln-4{3H}"One, 
or a pharma~lly acceptable salt thereof. 
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European publish~d application number 0351058, which 
discloses compounds of the formula 

0 

~~R2 
(

1
) 

or a phannacaulically acceptable salt thereof, wherein 
R' is c, -~;alkyl, Cz-ialkenyl, C:i-scycloalkyiCl-Galkyl, or C,-~;af;cyl substituted by 1 to 6 fluoro groups; 
R2 is C,-&alkylthio, C,-,alkylsulphonyl. C1-4:alkoxy, hydroxy, hydrogen. hydrazino, c,_,aJkyl, phenyl, 
·NHCOR3 wherein R3 is hydrogen or C1-~;alkyl, or ·NR4 R5 , wherein R' and R5 together with the nitrogen 
atom to which they are attached fonn a pyiTOiidino. piperidine. hexahydroazepino, morpholino or piperazine 
ring. or A' and Ro; are independently hydrogen, Cs-scycloalkyl or Ct-~alkyl which is optionally substituted 
by -CF3, phenyl, -S(O}.,C,-4ialkyl wherein n is 0, 1 or 2, -OR'. ·C02R7 or ·NR8 R' wherein RG toRs are 
independently hydrogen or c, _,alkyl. provided that the carbOn atom adjacent to the nitrogen atom is not 
substituted by said ·S(O)nC 1-,alkyl, -OR6 or -NR8 R' groups; and 

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

'YQN 
~\() 

(a) 

Preferred compounds include: 

YA1 
~N 

(b) • 

7-methylthlo-ioxo-2-(2-propoxyphanyl)-3,4-dlhydropyrimido(4.5-d}pyrimidine, 
7-methylthlo-2-{2-ethoxyphenyl)-4-oxo-3,4-dlhydropyrimldo[4,5-d]pyrimidine, 
7 -m6thylthio-2-(2-methoxyphenyl}-4-oxo-3.4-dlhydropyrfmido( 4,5-d}pyrimfdine, 
7-methylthio-2-{2-isobutoxyphenyf)-4-oxo-3,4-dihydropyrtmido(4.5-d]pyrimidine; 
7-methylthio-2-{2-cyclopropylmathoxypheoyl)-4-oxo-3,4-dihydropyrtmido[4,5·d]pyrimidi~. 

7-methylthio-2-{2·allyloxyphenyl}+oxo-3.4-dihydropyrimido[4,5-d]pyrimidine, 
7-amlno-4-oxo-2·(2-propoxyphenyl)-3.4-dihydropyrimido[4,5-d]pyrlmldine, 
7-methylamino-4-oxo-2-{2-propoxyphenyl)-3,4-dihydropyrimido(4.~]pyrimidine, 
7-dimethylamlno-4-oxo-2-{2·propoxyphenyl)·3,4-dihydropyrimido[4,5-d]pyrimidine, 
7·hydrazino-4-oxo·2·(2-propoxyphenyl)-3.~dihydropyrtmido[4,5-d]pyrimidine, 

4-oxo-2·(2-propoxyphenyl)-3,4-dlhydropyrimido[4,5-d)pyrimidine, 
7-ethylamino-4-oxo-2-{2-propoxyphenyl}-3,4-dihydropyrimido[4,5-d]pyrimldine, 
7·{2-hydroxyethylamlno)-4-oxo-2-(2-propoxyphenyl)-3,4-<iihydropyrimido[4,5-<i]pyrimidlne, 
7 -ethyl-4-ox.o-2-{2·propoxyphenyl)-3,4--dlhydr9PYrimidq( 4,5-d)pyrimidine. . 
7-methylamlno-2-{2-me1hoxyphanyl)-4-oxo-3.4-dihydropyrimido[4.5-d]pyrimidine, 
7-phenyl-4-oxo-2-{2-propoxyphenyl)-3,4-dlhydropyrlmldo{4.5-d]pyrlmidina, 
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7-morphonno-4~oxo-2·(2-propoxyphenyl)-3,4-dihydropyrimido[4,5-d]pyrimidine, 

7-cyclopropylamino-4-ol<o-2-(2-propoxyphenyl)-3,4-dihydropyrimido£4,5-d)pyrlmidine, 
7-acetamido-4-oxo-2.-{2-propoxyphenyl)-3,+dihydropyrimido[4.S-d]pyrimidine, 
7·propylamino-4-oxo-2-(2-propoxyphenyl)-3,4-dihydropyrimido[4,5-dJpyrimidine, 
7-{3·hydfoxypropylamino)-4-oxcr2·(2·propoxyphenyl)-3,4·dihydropyrimido[f'.5-d]pyrimidine. 
7·{2-methoxyethylamino)-4-oxo·2·(2-propoxyphenyl}·3,4-dihydropyrimldo[4,5--d]pyrimldine, 
7-{2-dirnethylaminoothylamino)-4-oxo·2·(2-propoxyphenyl)-3,4-dihydropyrimido(4,5-d]pyrimidine, 
7·{2-hydroxypropylamino)-4-0xo-2-{2-propoxyphenyl)-3,4-dihydropyrimido(4,5-d]pyrimidine, 
7-(3-methylthiopropylamino)-4-oxo-2-(2·propoxyphanyl)-3,4-dihydropyrimido[4,5-d}pyrimidine, 
7-{2-arninoethylamino)-4-oxo-2·(2-propo~phenyl)-3,4-dlhydropyrimidof4,5-d]pyrimidine hydrochloride. 
7-(3-methylsulphinytpropylamino)-4-oxo-2-(2-propoxyphenyl)-3,4-dihydropyrimido[4,5·d)pyrlmldlne, 
7-(3-methylsulphonylpropylamino)-4-oxo·2·{2-propoxyphenyl)-3,4-dfhydropyrimido[4,5-d]pyrimidine. 
4,7-<ftOXo-2-(2-propoxyphenyl)-3.4,7,8-tetrahydropyrimido{4.S-dJpyrlmldine, 
7-methylsulphonyl-4-oxo-2-(2-propoxyphenyl)·3,4-dihydropyrimido[4,5-d]pyrimidine. 
7-diathylamino-4-oxo-2-(2·propoxyphenyl)·3.4-dihydropyrimido(4,5·d]pyrimidine, 
7-{2-ethoxycarbonyiethylamino)-4-oxo·2·{2·propoxyphenyl)·3,4-dihydropyrimido[4,5-d]pyrimidine, 
7-(athoxycarbonylmethylamino)-4-oxo-2-(2-propoxyphenyl)-3.4-dihydropyrlmido[4,5-d]pyrimidine, 
7·(2-carboxyethylamino)-4-oxo-2-{2-propoxyphenyl)-3,4-dihydropyrimido[4,5--d]pyrimidine. 
7-(carboxymethylamino)-4-oxo·2·(2-propoxyphenyl)-3,4-dlhydropyrimido(4,5-d]pyrimidine, 
7-ethoxy-4-oxo·2-{2·propoxyphenyl)-3,4-dihydropyrimido[4,5-d]pyrimidine, 
7 -methoxy-4-oxo-2·{2-propoxyphenyl}-3. 4-dihydropyrlmido[ 4,5-d}pyrlmidlne, 
7 -(2,2,2-tritluoroethylamino )-4-oxo-2-(2-propoxyphenyl)-3,4-dihydropyrim ido[ 4.5-d]pyrimidine. 
7 -propoxy-4-oxo-2-{2-propoxyphenyl)-3.4-dihydropyrimido[ 4,5· d]pyrimidine, 
7·{N-ethyi-N-hydroxyethylarnino)-4-oxo-2-{2-propoxyphenyl)-3,4-dihydropyrimrdo[4,5-dJpyrimidine. 
7-dlpropylamlno-4-oxo-2-(2-propoxyphenyl)-3,4-dihydropyrimld.o(4,5-d)pyrimidine, 
7-{2-phenethylamino)-4-oro-2-(2-propoxyphenyl)-3.4-dihydropyrimldo[4,5-d]pyrimidine, or 
4-oxo-2-(2-propoxyphenyl)-3. 4-dihydropyrlmldo[S, 4-d]pyrimfdine, 
or a pharmaceutically acceptable salt thereof. 

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

HK\--~?-a2 (1) 
~NR-N 

or a pharmaceutically acceptable salt thereof, wherein · 

R' is C,-.;alkyl, ~-.;alkenyl, Ca-scycloalkyiCt""""alkyl, phenyiC~-.. alkyl or c,-.aJkyl substituted by 1 to 6 
fluoro groups; -

FF is hydrogen, hydroxy, C,-.. alkyf. phenyl. mercapto, c, -.alkylthlo, CF3 or amino: 
R3 Is hydrogen, nitro, amino, C,-4alkanoylamlno, C1--atkoxy, C1 -4aJkyl, halo. SChNR•RS, CONR•FtS, 
cyano or c,_.alkylS(O)n; 

R4 and R5 are Independently hydrogen or Ct """"alkyl; and 

n is o. 1 or 2; 

provided that R3 is not hydrogen h A' · 
w en Is c, -4alkyf or ~-& alkanyl and ffl Is hydrogen or hydroxy. 
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Preferred compounds include: 

2-(2-{2.2.2-trifluoroethoxy]phenyl)purin-6-one, 
2-(2-cyclopropylmethoxyphenyl)purtJl-6-one, 
2-(2-cyclopropylmalho.xyphenyl)purin-8.8-diona, · 
2-(2-benzyloxyphenyQpurin-6,8-diona, 
2-(2-propoxyphenyl)-8-trifluoromethylpurin-6-ona, 
2-(2-propoxyphenyl)-8-phenylpurin-6-one. 
2-{2-propoxyphenyl)-8-methylpurin-6-one, 
2-(2-propoxyphenyl)-8-mercaptopurin-6-one, 
2-(2-propoxyphenyl}-8-methylthiopurin-6-one, 
2-(2-propoxyphenyl)-8-aminopurin-6-one, 
2-{2-propoxy-$-nltrophenyl}purin-6-one, 
2-(2-propoxy-5-aminophanyJ)purin-6-one, 
2-(2-propoxy-5-acetamidophenyl)purin-6-one. 
2-(2-propoxy-4-methoxyphenyl)purin·B-ona, 
2-(2-propoxy-5-methoxyphenyl)purin-6-one, 
2-(2-propaxy-5-chlorophanyl)puJ:in-6-ona, 
2-(2-propoxy-4-methylphenyl)purin-6-one, 
2-(2-propoxy-5-fluorophenyl)purin-6-one, 
2-(2-propoxy-5-dimethylsulphamoylphenyl)purin-6-one, 
2-(2-propoxy-5-methylsulphamoylphenyl}puri~-one, 

2-(2-propoxy-5-sulphamoylphenyl)purin-6-one, 
2-(2-propoxy-4-methylthiophenyl)purin-6-ooe. 
2-(2-propoxy-5-cyanophanyljpurtn-6-<mi), or 
2-(2-propoxy-5-carbamoyfphanyl)purln-6-one, 
or a phannaceuticaJiy acceptable salt 1heraof_. 

European published application number 0371731, which 

discloses compounds of the formula 

(1) 

or a pharmaceutically acoaptable salt thereof, wherein 
Rt Is Ct ~alkyl, <4-,alkanyl, Ca-scycfoalkyiC1-~alkyl, phenyiC,-4alkyl or c, -4alkyl substitated by 1 to 6 
fluoro groups; 
R2 Is hydrogen, c, ~alkyl, Ct-Galkytthlo, c, ~alkoxy, nitro or -NRSR4: and 
R3 and R4- are Independently hydrogen or Ct _,alkyl optionally substituted by hydroxy provided that the 
carbon atom adjacent to the nitrogen atom Is not &ubstiluted bY hydroxy; 
with the proviso that R1 Is not methyl or ethyl when R2 Is hydrogBtl. 
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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-propoxyphenyi)-4{3H)-qutnazollnone, 
7·amino-2-(2-propoxyphenyi)-4{3H)-quinazolinooe, or 
7-methylamino-2-{2-propoxyphenyi)·4(3H)-quinazolinone 
or a pharmaceutically acceptable salt thereof. 

) 

European published application number 0395328, which 

discloses compounds of the formula 

{1) 

or a pharmaceutically acceptable saJt thereof. wherein 
R' is c,_6aJkyl, ~-,alkenyl, C3 ~cycloalky!C,""'alkyl, pheny!Ct-;alkyl or Ct-;;alkyt substituted by 1 to 6 
nuoro groups; and 
R2 is C 1 -,alkyl, phenyl. hydroxy, c, _,alkoxy, halo. -NHCOR3 • ·NHCONHR4 • 5-tetrazolyl, -C02R5 • cyano. 
-CONR'R7, or -NR8 R9 wherein R3 to R7 are ii'IQependently hydrogen or Ct-6alkyl and R8 and R' are 
independently hydrogeo or c, -6afkyf optionally substituted by hydroxy provided that the carbon atom 
adjacent to the nitrogen atom is not substituted by hydroxy; 

1 : <WO 99595B4A1_1_> 

Preferred compounds include: 
' 6-amlno-2-(2-propoxyphanyl)pyrimidin-4{3H]-one. 
6-acetamldo-2,2-propoxyphanyl)pyrimidin-4[3H]-one. 
6-propionamldo-2-(2·propoxyphenyl)pyrimidin-4{3H)-one. 
6-butyramido-2·(2-propoxyphenyl)pyrimidin-4{3H)-one, 
6-N· -methylureldo-2-(2-pcopoxyphenyl)pyrimidin-4[3H}-one. 
4,6-dlhydroxy-2-(2-propoxyphenyl)pyrimldine, 
4-chloro-6-hydroxy-2-(2-propoxyphenyl}pyrlmldine, 
6-ethylamino-2*(2·propoxyphenyl)pyrimidin-4{3H}-one. 
6-propylamino-2-(2-propoxyphenyl)pyrimfdin-4[3H}-one, 
6-(2-hydroxyethylamlno)-2-(2-propoxyphenyl)pyrlmldin-4{3H}-one, 
6-(3-hydroxypropyfamino)-2-{2-propoxyphenyl}pyrimldin-4{3H}-one. 
4-hydroxy-6-methyl-2-(2--propoxyphenyf)pyrimidine. 
6-hydl'oxy-2-(2-propoxyphenyl)pyrimidlna-4-catboxyUc acid, 
ethyl 6-hydroxy•2-(2-propoxyphenyl}pyrimidine-4-carboxyl ate. 
6-hydroxy-2-{2-propoxyphenyl)pyr1mldlne-4k:arboxamld~. · 
4-cyano-6-hydroxy-2-(2-propoxyphenyl)pyrimldine, 
2-{2-propoxyphenyl)-6-(1H-tetr~ol-5-yl)pyrimidin-4(3H)-one. 
4-ethyl-~ydroxy-2-(2-propoxyphenyl)pyrlmidi(l(i, 

4-hydroxy-6-phenyl-2-(2..,ropoxyphenyl)pyrimidlne. 
N-methyl 6-hydroxy-2-(2-propoxyphenyl)pyrimidine-4·cartloxamfde. 
N-ethyl 6-hydroxy-2-(2.-propoxyphenyl)pyrimidin~ide. 
N-propyl 6-hydroxy-2-(2-propoxyphenyl)pyrimldlne-4-carboxamide. 
6-ethoxy·2-{2-propoxypheoyl)pyrlmldin-4(3H)-ooo, or 
6-N,N-bis:-{2-hydroxye1hyl)amfno-2-(2-propoxyphenyl)pyrimidin-4(3H)-one, 
or a pharmaceuticafly acceptable salt thereof. 
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European published application number 0400583, which 
discloses compounds of the fom1ula 

wherein-
A is Nor CH; 
B is NCR:;; 
0 is Nor CR2: 

I 

R. R 1 , are the same or Independently hydrogen, hydroxy, loweralkyl, lower alkoxy, phenyloxy, R~;S(O)n-. \'V

ALK-o-. 

-N8. 
-N--oN-R11 . 

I • 

Rn 
and 

A2 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(As)2. 

r-.. 
-lower all:yl - N X • 

\.-J 

pyridinyl or lower-alkyl pyridinyl; . . 

R.& 
-lower alkyl - N~ , 

\::(. 
R, 

· loweralkyl-N:J, 

A3 is hydrogen, lower alkyl, phenyl. lower alkylphanyl, pyridlnyl or lower-alkyl pyrldinyl; 
A4., As are the same or Independently hydrogen or lower alkyl: 
R& Is lower alkyl, phenyl, lower alkylphenyl or pyrldinyl; 
R7 are the same or independently hydrogen, loweralkyl, phenyl. pyridlnyl, 

-~~N•Ru or -N-o. 
R1~ N' 

Ru 

Rs are 1he same or lndependanUy lower alkyl. phenyl or pyrfdlnyl; 

lDOCID: <W0_9959584A1_1_> 
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Q i's -o-. -N-. ~o- or -cJ-4N-

l ' ~ ~ 

w is hydroxy, loweralkoxy, phenoxy. -N(R,),. - N8, -NJ 
. . 

ALK is a C 1-C4 straight or branched chain alkyl; 
R3 is hydrogen. lower alkyl or phenyl; 
R

10 
are the same or independently hydrogen, loweralkyl or phenyl; 

R11 are the same or independently hydrogen or lower alkyl; 

X is -GH2·. -o-. S(O).,, -NR,o: 
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 B or D must be N; 
b) when A Is CH. when o is N. when a Is CRJ where R3 is H. when R2 is hydrogen, lowet· alkyl or phenyl 

then Rand/or A, must be - ·· 

R4 

-N4N _;-'-X 
'===-( . \__/ 

Rs 

or W-ALK-0..: 
end 1he pharmaceutically acceptable salts thereof. 

Preferred compounds include: 
1-ethyl-8-(1 H-imidazol-1-yi}-3-methylimidazo[ 1,5-a]quinoxalin-4-(SH}

one.t-e!hyt-8-{1 H-imJdazOI·1-yl)imidazo[1,5-a)quinoKalin-4(5H}-one. 1-ethyl-3-methyl-8-(4-morpholino)-im
idazo [t ,5-a]quinoxalin-4(5H)-ooe; .1-e1hyl-8-(2-ethyl+methyl-1 H-imidazol-1-yt)-3-methylimldazo[t,5-a}
qui~in-4(5H}-one 1-methyl-8-(2-mathyl-1 H-lmldazol-1-yl)imldazo{1,.5a}quinoxnlin-4(5H)-one, 8-(1 H· 
fmlda:zol-1~)-1-methyHmldazo[1.5-a]quinoxalfn-4(5H~ne, 1-ethyl-3-methyl-~(pyrrolidin;.1-yl)!mldazo[1 ,5-
a)quinoxalin-4(5H)-one, 1·((morpholin-4-yt)methyl)imldazo[1 ,5-a]QUinoxaDn-4{5H}-ona, or 6-ethoxy-1-ethyl-8-
(2-ethyl-4-methyl-1 H-imidazol-1-yl)-3-methylimidazo[t ,5-a]quinoxalin-4{5H}-one~. 

8-(1 H-imidazoJ-1-yf}imldazo{t ,2a]quinoxalin-4(5H)-one imidazo{t 2-a1-
quinoxalin-5-{4H)-one. or 2-rnethytimtdazo[1 ,2-a]Quinoxalin-4(5H)-one) 

9-ethytimidazo[1,5-a] pyrido(3.2e]pyrazfn-6(5H}-one, 9-methyl-2(2-
methyl-1 H~midazol-1-yl} lmktazo[1 ,5-a}pyrido [3,2-e]pyrazin-5(6H)-one. 9((2-elhyl-1 H· imidazol-t-yl)methyl]
imidazo[1,5-a]pyrtdo[32-e]pyrazin-6(5H}-one. or 1-ethylimidazo[1.5-a]pyrido[4.3-e}pyrazin-4-(5H)-one.s 

imldazo(1,2-a)pyrido[3,2-elPyrezln-6(5H)-one. 2-phenylimlclazo[t.2-al
pyr~a]pyrazin-4{5H}-one. or 2-(1 H-imidazol-1 ~yl)imldazof1.2-a}pyr1do(3,2-e]pyrazln-6(5H}-one. 
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European published application number 0400799, which 

discloses compounds of the formula 

(~} 

or a phannaceutically acceptable salt thereof. 'Wherein 
R1 is c,-i;alkyl. C:!-i;aikenyl, C3-scycloalky1Ct -r.alkyl, phenyiCr ~alkyl or c,-i;alkyl Si.tbstitutcd by 1 to B 
fluoro groups: and 
R2 ts hydrogen. amino. -NHCOR3, or -GONR4R5 • wherein R3 is·C1~alkyl, R' is c,-,alkyl and R::. is 
hydrogen or Ct~alkyf. 

Preferred compounds include: 

I> 

1,6-dihydro-6~2-(2-propoxypnenyTjpyrimldine-s-camoxamlde. 

N-methyt t .6-dihydro-6-oxo-2-{2-propoxyphanyf)pyrimkfine-5-carboxamide, 
N.N-dimethyl 1.fkiihydro-&oxo-2-{2·propoxyphenyl)pyrlmidine-5-c:arboxamide, 
5-amino-2~-propoxyphenyl)pyrimidin-4{3H)-one, 

5-acetamido-2-(2-propoxyphenyl)pyrimldin-4{3H)-one, or 
2·(2-propoxyphenyl)pyrimidin-4(3H)-one. 
or a pharm~utically acceptable salt thereof. 
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European published application number 0428268, which 

discloses compounds of the formula 

(~) 

R 

or a pharmaceutically acceptable salt thereof, wherein 
X is 0 or S; 
R' is Cl-Galky!, ~-,alkeoyl. C:J-scycloalkyJC,-talkyl, or c,-.alkyl substituted by 1 to 3 fluoro groups; 

R2 is hydrogen, -CN. -CONR"R6 , ...C02 R7 .5-tetrazolyl. ·ND2. -NH:z or -NHCOR8 wherein R5 to R8 are 
independently hydrogen or c, ... aJkyt; 
Ff3 is hydrogen or Ct-4alkyl; 
~ is hydrogen or c,_,aJkyl;:and 
R is halo, Ct-,alkyl, C,-4alkoxy. cyano, -CONR9 R10 , -C02R11 , -S(O)nC,-.alkyl, -N02. -NH2. -NHCOA12

, or 
-S<hNR'3Rt4 wherein n is o. 1 or 2 and A9 to Au are independently hydrogen or c,_.alkyl; 
with the proviso that R1 is not methyl when A:! Is -C02H, ..C02Ctb.CH3 or -eN. X fs 0, A!l is hydrogen. A4 is 
hydrogen or methyl and R is 6-methoxy. 

9564A1_1_> 

Preferred compounds include: 

~-(2-methoxy-+methylthiophenyt)-2(1 H}-pyridinone, 
3-cyano-6-(4-methyllhl~2-propoxyphonyl)-2(1 H)-pyridinone, 
1.2-dihydro-6-(4·methy!Ulio-2-propoxyphenyl)-2-oxo-3-pyridine .carboxamide, 
3-cyano-6-(2-metnoxy-4-meUlylsulphinylphenyi)-2(1H}-pyrfdinone. 
3-cyano-6-(4-methylsulphinyl-2-propoxyphenyf)-2(1H)-pyiidinone. 
3-cyano-0-(4-rnethylsulphonyl-2-propoxyphenyf)-2(1H)-pyridinone. 
3-cyano-6-(2-fl'lCthoxy-4-methylsufphonylphenyl}-2{1 H}-pyridinone, 
3-cyano-6-{5-fluoro-2-propoxyphenyl}-2(1 H}-pyridinone, 
1.2-dihydro-6-{5-fluoro-2-propoxyphenyl)-2-oxo-3-pyridine carbo)(amide. 
3-cyan<Hi-(4-mefhaxy-2-.propoxyphenyl}-2(1 H}-pyridinone. 
1 ,2-dihydro-6-( 4-methaxy-2-propoxyphenyl)-2-oxo-3-pyrldlne carboxamide, 
3-cyano-G-(S.methoxy-2·propoxyphenyi)·2C1 H)-pyridinone, 
1,2-dihy~-(5-methoxy-2-propo:~<yphenyl)-2-oxo-3-pyridine carboxamide, 
3-cyan~6-(5-cyano-2-propoxyphonyl)-2(1 H)-pyridinone, · 
3·(3-carboxamid~1.2-dihydro-2-oxo-6-pyridinyl}+propbxybenzamide, 
methyl 3-(3-cyan~ 1,2-dihydro-(2-<lxo-6-pyridinyl)-4-propoxybenzoata, 
3-(3-cyano-1,2-dihydro·2-ox~6-pyridillyl}-4-propoxyt>enzamlde. 

N-melhyf-3·(3-cyano-1 ,2-dihydro-2-oxo-6-pyridinyl}-4-propoxybenzamide, 
N-methyl 3-(3-carboxamfdo-1 .2-dihydro-2-oxo-6-pyridinyl)-4-propoxybenzamlde. 
N,N-dlmethyl-3-(3-cyano-1,2-dihydro-2-oxo-6-pyridlnyl}-4-propoxybenzamlde. 
Nl'l-dimethyl 3·(3-carboxamldo-f ,2-dihydro-2-oxo-6-pyridlnyl)-4-propoxybenzam!de. 
4~1,2-dihydro-2-oxo-6-pyrfdinyl)-3-propoxybenzonitrile. 
4-(3-catboxamido-1.2-dihydro-2-oxo-6-pyridinyl)-3-propoxybenzamlde, 
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3-cyano-6-(5-methyllhio-2-propoxyphenyi}-2(1H)pyridinone, 
3-(3-cyano-1,2-dihydro-2-oxo-6-pyridinyl}-4-propoxy-N,N-dimethylbanzenesulphonamide, 
3·(3-carboxamido-1,2-dihydro-2-oxo-6-pyridinyl)-4-propoxy-N,N-dimethytbenzenesulphonamide. 
6-(2-cyclopropylmethoxy-5-flourophenyl)-1,2-dihydro-2-oxopyridine·3~boxamide, 

6·( 5-fluoro-2-{2-methylpropoxy)phenyl}-1 .2-dihydr~2-oxopyridine-3-carboxamide, 
3-cyano-6-(5-nitnr2-propoxyphenyl}-2(1 H)-pyridinone, 
1,2-dihydro-6·(5-nitro-2-propoxyphenyl)-2-oxo-3-pyridinone carboxamide. 
3-cyano-6-(5-amino-2-propoxyphenyi)-2(1H)-pyridinone. · 
1,2-dihydro-6-(5-amino-2-propoxyphenyl)-2-oxo-3-pyridinone carboxamide, 
3-cyano-6-(5·acetamido-2-propoxyphenyi)-2(1H}-pyrldinone or 
1 ,2-dihydro-6-(5-acetamido-2-propoxyphenyl)-2--oxo-3-pyridine carboxamide, 
or a pharmaceutically acceptable salt thereof. 

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

HN~7 . 
2 A R 

:--.... . 

N· 
( 1) 

R 

or a pharmaceutically acceptable salt thereof, wherein 
R' Is C 1-ealkyf, ~-ealkenyl, C;,..scydoalkyf C1-eafky~ or C 1-aalkyl substituted by 1 to 6 fluoro groups ; 
R2 is C 1-&alkylthio, c_alkylsulphonyt, c_alkoxy, hydroxy, hydrogen, hydrazino, C1-ealkyl, phenyl, -
NHCOR3 wherein RJ is hydrogen or C1-e alkyl, or -NR"RS. wherein R• and fr-5 together with the nitrogen 
atom lo which they are attached form a pyrrolidino, piperidino, hexahydroazepino, morjiholino or 
piperazino ring, or R4. and Rs are !J1dependenUy hYdrogen, ~cloalkyl orC14s.lkyt whlch is optionally 
substituted by ·CF3, phenyl, -S(O)nC1-e alkyl wherein 
n Is o. 1 or 2, ...QRB, -COzRT or -NRBRfl wherein RB to R9 ore Independently hydrogen or C~alkyt, pro-· 

vlded that the carbon atom adjacent to the nitrogen atom is not substituted by said -5(0)nc,...afkyl, -ORG 
or -NRBR9 groups ; 
R Is halo. C~alkyf, Ct-'alkoxy, cyano, -CONR10R11, c~n, C,~ alkyiS(O).,. -N02o ,:-NH:z. -NHCOR13 

or SO:zNRt•RtS wherein n Is o, 1 or 2 and Rto to RU are Independently hydrogen or c- alkyl ; and 

;ocx;IO: <W0_9959584A t_l_> 

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

'IQN 
~\?1 

(a) (b)-
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European published application number 0579496, which 

discloses compounds of the formula 

A1 y--A 
'-N/N . 

(R4)n-- ~ 
N z -CyB-(R3

)"" 

wherein= repres~nts a single or dou!Jie bond; 
R' Is hydrogen or c~ alkyl; 
y is a single bond or c,~ alkyfene: 
A is 

(i) -CyA-{R2) 1• 

{ii) -O-RO or -S{O)p-RO, or 
{iii) -NR1ER17; . 

in which RO Is hydrogen, C 1-4 alkyl. hydroxy-C1-4 alkyl or -CyA-(R2) 1; 

Rte and R17 independenUy ere hydrogen or C 1-4 alkyl; 

pis 0-2; 
CyAis 

{1) a 3-7 membered, saturated or unsaturated carbocyde, 

(l) 

{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 nifrogen atom and 
one oxygen atom. 
(4) a 4-7 membered, unsaturated or partially saturated heterocyde 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, 
(1) a 4-7 membered, unsaturated, partially saturated or fully saturated heterocycle containing one or 
two oxygen atoms; 

R2 is (1) hydrogen, (2) C1-.o~ alkyl, (3) C 1-4 alkoxy, (4) -COOR6 , in which R 6 is hydrogen or C 1-4 alkyl, (5) 
-NR6R7, in which RS and R7 Independently are hydrogen or-C1-4 alkyl, (6) -S02NRSR7, in .which R$ and R7 

are as hereinbefore defined, (7) halogen, (8) trifluoromethyl, (9) nitro or (10) 1rifluoromethoxy; 
Z is a single bond, methylene, ethylene. vieylene or ethynylene; 
CyB 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 heterocycle containing three nitrogen afDms, 
{4) a 4-7 membered, unsaturated or partially saturated heterocycle containing onP. or two oxygen atoms, 
{5) a4-7 membered. unsaturated or partially saturated heterocycle containing one or two sulfur atoms. 

R~ Is hydrogen, C 1_. alkyl, C 1-4 alkoxy, halogen or- bifluoromethyl; \. 

R-4 is (1) hydrogen, (2) CH alkyl, (3) C..--4 alkoxy. (4) -COOR8 , in which R8 is hydrogen or C1-.o~ alkyl, (5) 
-NR11R'o. il which R 11 Is hydrogen. c,_.. alkyl or phenyi(Ct-4 alkyl} and R10 Is hydrogen or c,-4 alkyl, (6) 
-NHCOR'1, I~ which RU Is C 1-4 alkyl, (7) -NHS~11, In which RU Is as hereinbefore defined, (8) 

S~NRIIR1o in which R11 and Rt0 are as hereinbefore defined, (9) -OCOR,,, in which Ru is as hereinbefore 
defined, (10) halogen, (11) frifluoromethyl, (12) hydroxy, (13) nitro, (14) cyano, (15) -s~N=CHNR12Rt3 
in which R12 is hydrogen« C1-.o~ alkyl and R1~ is C.-.o~ alkyl (16) -CONR1'*R16 in which R1• is hydrogen or 
c,_. alkyl or phenyi(C,_. alkyl) and Rt$ Is c,_. alkyl or (17) c,_. alkylthlo. (18) C,-4 alkylsulfinyl. (19) 
c,~ alkytsulfonyl, (20) ethynyl, (21) hydroxymethyl, {22) tri(C1_. aJky1}sllylethynyl or (2.3) acetyl: 
and I. m and n Independently are 1 or 2; 
With the proviso that 

{1) CyA-(R2)1 does not represent cyclopentyl or trifiuoromethylphenyl 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 « thiophene when CyA is a 4-7 membered unsaturated, partiaUy saturated or 
fully saturated hetemcyde containing one or two oxygen atoms, and 

(4) Y Is not a single bond when A Is (i) -o-Ro or -s(o).,-RO or (iii) -NRt'R_17; 

-or a pharmaceutically acceptable saH thereof, or a hydtate thereof. 
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Preferred compounds include: 

4-ph enylmef hylamino-2-( 3-py';.idyl)quinazoline, 
4-(3-methylphenylmethyl)amino-2-(3-pyridyl)quinazoline. 
4-(3,4-dimet hoxyphenytmet hyl }amlno-2-(3-pyridyl)quinazoline, 
4-(4-carboxyphenylmethyl)amino-2-(3-pyridyl)quinazoline. 
4-(3-methoxycarbonylphenytmethyl)amino-2-(3-pyridyl)quinaz.oline, 
4-(4-(N.N-dimethylamino)phenylmethyl)amino-2-(3-pyridyl)quinazoline. 
4-(4-sulfamoylphenylmethyl}amlno-2-(3-pyridyl)quinazoline, 
4-(3-chlorophenylmethyl)amino-2-(3-pyridyl)quinazoline. 
4-(3-trifluoromethylphenylmethyl)amino-2-(3-pyridyl)quinazoline. 
4-(3-nitrophenylmethyl)amino-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-2-(6-methyl-3-pyridyl)quinazoline. 
4-phenylmeihytamino-2-(6-methoxy-3-pyridyl)quinazoline, 
4-phenylmethylamino-2-(6-chloro-3-pyridyl}qulnazoline, 
4-phenylmethylamino-2-(6-trifluoromethyl-3-pyridyl)quinazoline, 
4-ph(mylmethylamlno-6-methyl-2-(3-pyridyl)qulnazoline. 
4-phenylmet hylamino-6-met hoxy-2-(3-pyridyl)quinazoline, 
4-phenylmet hylamlno-6, 7 -dimethoxy-2-(3-pyrid yl)quina,zoline. 
4-phenytmethylamlno-6-carboxy-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6-methoxycarbonyl-2-(3-pyridyl)quinazoline, 
4-phenytmethylamino-6-amlno-2-(3-pyridyl)qulnazoline, 
4-phenylmethylamino-6-(N,N-dimethylamino)-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6-acetylamino-2-(3-pyridyf)quinazoline, 
4-phenylmethylamino-6-methanesurronylamino-2-(3-pyridyf)quinazoline, 
4-phenylmethylamlno-6-sulfamoyf-2-(3-pyridyl)quinazoline. 
4-phenylmet hylamlno-6-acetoxy-2-(3-pyridyl)quinazoline, 
4-phenylmelhylamino-6-chloro-2-(3-pyridyl}quinazoline, 
4-phenylmethyfamlno-6-bromo-2-(3-pyrldyl)qulnazoline, 
4-phenylmet hylamino-7 -fluoro-2-(3-pyridyl}quinazoline, 
4-phenylmef hylamlno-6-trlfluoromet hyl-2-(3-pyridyl)qutnazol ine, 
4-phenylmet hylamino-6-trifluoromet hoxy-2-(3-pyridyl)quinazol ine. 
4-phenylmefhylamlno-6-hydroxy-2-(3-pyridyt)qulnazoline, 
4-phenylmethylamino-6-nitro-2-(3-pyridyl)quinazoline, 
4-phenylmethylamlno-6-cyano-2-(3-pyridyf}qulnazoline, 
4-phenylmet hylamino-6-met hyl-2-(4-pyridyl)quinazoline. 
4-phenylmethylamlno-6-mel hoxy-2-(4 -pyrldyl)qulnazoline. 
4-phenylmethylamino-6, 7-dimet hoxy-2-(4-pyridyl)quinazoline, 
4-phenylmethylamino-6-carboxy-2-(4-pyridyl)quinazoline, 
4-phenylmethylamino-6-methoxycarbonyl-2-(4-pyridyl)quinazoline, 
4-phenylmelhylamlno-6-amlno-2-(4-pyridyl}qulnazoline. 
4-phenylmethyfamlno-6-(N,N-dmethylamlno)-2-(4-pyridyf}quinazoline, 
4 -phenylmel hylamlno-6-acetylamlno-2-(4-pyridyl)quiilazoline. 

, 4-phenylmethylamlno-6-methanesulfonylemlno-2-(4-pyridyf}quin~oline, 

4-phenytmethylamlno-6-sulfamoyl-2-(4-pyridyt)qulnuoline. 
4-phenylmethylamino-6-acetoxy-2-(4-pytidyl)quinaz.oline, 
4-phenytmethylamlno-6-chloro-2-{4-pyridyl)qulnazollne, 
4-phenylmethylamino-6-bromo-2-(4-pyridyl)quinazoline, 
4-phenylmethylamlno-7-fluoro-2-(4-pyrldyl)qulnazoline, · 
4-phenylmethylamlno-6-trffluoromefhyl-2-(4-pyrldyl)qunazollne, 
4-phenylmethylamlno-6-trlfluoromethoxy-2-(4-pyridyl)quinazoline, 
4-phenylmet hylamlno-6-hydroxy-2-(4-pyridyl)qulnazoflne, 
4-phenylmelhylamlno-6-nitro-2-(4-pyrldyl)qulnazoline, 
4-phenylmethylamlno-6-Gyano-2-(4-pyridyl}qulnazollne, 
4-phenylamino-2-(3-pyridyl)quinazoline, 
4-(3-methoxycarbon)'IPhenyf)amlno-2-(8-pyrklyf)qulnazoline, 
4-phenylethylamino-2~yridyl)quinazoline~ 
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4-phenylmet hylamino-2-{2-pyridyl}quinazoline, 
4-phenylmet hyla min~r2-(4-pyridyl)quinazoline, 

'· 4-phenylmethylamino-2-(2-(3-pyridyl)ethyl)quinazoline. 
4-phenylmefhylamin~r2-(2-(3-pyridyl)vinyl)quinazoline, 

6-iodo-4-phenylmethylamino-2-(3-pyridyl)quinazoline. 
4-(3-carboxyphenyl}amino-2-(4-pyridyl}quinazoline. 
6-fluoro-4-phenylmethylamino-2-(3-pyridyf)quinazoline. 
4-(cyclopropylmethyl)amin~r2-(3-pyridyl)quinazoline, 

4-(cyclohexylmethyl)amioo-2-(3-pyridyl}quinazoline, 
4-(2-azeplnylmethyl)amino-2-(3-pyridyl)quinazoline, 
4-(3-pyridylmethyl)amlno-2-(3-pyridyl)quinazoline, 
4-((1-methyl-2-pyt"rolyl)methyl)amlno-2-(3-pyridyf)quinazoline. 
4-(3-isoxazol:yf)amino-2-(3-pyridyl)quinazoline, 
4-(3-lsoxazolylmethyl}amin~r2-{3-pyridyl)quinazoline, 

PCTIUS99/07046 

4·(2-t hienylmethyl)amino-2-(3-pyridyl)quinazoline. 
4-(2-furytinethyt}amin0-2-(1 -lmidazolyl)quinazoline, 
4-(2-tetrahydrofuranylmethyl)amino-2-(1 -imidazolyf)quinazoline, 
4-( 4-tetrahdyropyranylmethyt)amino-2-(1 -imidazolyl)quinazoli ne, 
6-methaxy-4-(4-tetrahydropyranylmethyl)ami no-2-( 1-imidazolyl)quinazoline, 
6-chloro4-(4-tetrahydropyranylmethyl)amino-2-(1-imidazolyl)quinazoline, 
4-(2-phenoxyefhy-l)amlno-2-(1-imidazolyt)quinazoline, 
~-(2-thienylmethyl)amino-2-(1 -imidazolyl)quinazoline, 
4-(2-methoxyethyl)amino-2-(1-imldazolyl)quinazoline, 
~-(1,1-dimethyt-2-met hoxyel hyl)amino-2-(1-imidazolyl)quinazoline. 
6-methaxy-4-(2-methoxyethyf)amlno-2-(1-imldazolyl)quinazollne, 
6-chloro-4-(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline, 
4-(3-ethoxyp.-opyl)amino-2-( 1-lmidazol)'l)quinazoline. 
6-nitro-4-(2-methoxyethyl)amin~r2-(1-imidazolyt)quin azoline, 
6-chloro-4-(2-ethoxyethyl)amino-2-(3-pyridyi)Quinazoline. 
6,7 ~imethoxy-4-(2-mefhoxyethyl)amino-2-(1-imidazolyl)quinazolina, 
6-chloro-4-(2--{2-hydroxyethoxy)ethyl)amino-2-{1-lmidazolyl)quinazoline, 
6-chloro-4-(2-dimef hylaminoefhyl)amino-:2-( 1-imidazolyl}quinazoline, 
6-methoxy-4-{2-(2-hydroxyethoxy)ethyl)amino-2-(1-irnidazolyl)qulnazollne, 
4-(2-methoxyethyl)amlno-6-lorlo-2-(1-imldazolyl)quinazoline, 
4-(2-methoxyethyl)amioo-6-methoxy-2-(2-methyl-:1-irnidazolyl)quinaz.oline, 
4-(2-hydroxyethyl)amlno-6-methoxy-2-( 1-lmi<U~zqlyl}quin azollne, 
4-(2-methoxyethyl)amlno-6.8-diiodo-2-(1-lmidBzolyl)q uinazoline, 
4-(2-(2-hydroxyethoxy)ethyl)amlno-6-lodo-2 -( 1-lmidazolyl )qulnazollne, -
4-(2-methoxyelhyl)amioo-6-methylthio-2-(1-imidazolyf)quinazoline, 
4-{2-methoxyelhyl)amlno-6-methyfsulfinyl-2-(1-lmldazotyl)quinazoline, 
4-(2-methoxyet hyl)amino-6ame thylsulfonyl-2-( 1-imidazolyl)quinazoline, 
4-(2-(2-hydroxyethoxy)ethyl}amino-6-methylsulflnyl-2-{1-imidaiolyl}-quinazoline, 
2 -(1-lmtdazolyl)-4-(2-mathoxyet hyl)amino-6-(2-triet hylsilylet hynyl)quinazoline, 
6-acetyl-4-(2-melhoxyethyl)amino-2-(3-pyrldyl)qulnazolhe, 
6-ethynyl-4-(2-methoxyethyl)smlno-2-(3-pyridyl)quinazollne, 

4-(2-(2-hydroxyethoxy)ethyl)amlno-6-acetyl-2-(1-fmldazolyl)qulnazoline, 
4-(2-rneth)fthioethyl)amino-6-methoxy-2-(1-imidazolyf)quinazoline, 
4-(2-methylsulflnylethyl)amlno-S~hoxy-2-(1-lmldazolyl)qulnazollne. 

4-(2-rneth)fsuffonylethyl)amino-6-methoxy-2-{1-imidazoiYt)quinazoline, 
4-(2-(2-hydroxyethoxy}ethyl)amlno-6-met hoxycarbo ny1-2-( -lmidazolyl}-qulnazoline. 
4-[2-(2-hydroxyethoxy)ethyl]amlno-6-hydroxymethyf-2-{1-Jmldazolyl)-qulnazoline, 
4-(2-methoxyel hyl)amlno-6-hydroxymet hyl-2-( 1-lmldazolyl)qu lnazollne, 
4-(2-mefhoxyethyl)amlno-G-methoxycarbonyl-2-(1-lmldazolyl)qulnazollne, 
4-(3-methoxypropyf)amino-6-methoxy-2-{1-lmldazolyl)quinazoline. 
4-(2-(2-hydroxyethoxy)ethyl)amlno-6-methylthio-2-(1-lmldazolyl)qulnazollne, 
2-(1-.-nidazol)'l)-4-(2-{2-hydroxyethoxy)ethyf}alrino-6-(2-triisopropyl- silylethynyl)-quinazoline, 
2-(1-mldazolyl)-4-[2-{2-hydroxyethoxy)ethyl}amlno-6-ethynylqulnazollne, 
4-phenytmelhytamino-&-melhyl-2-{1-imidazolyf)quina.zoline. 
4-phenylmethylamlno-6-melhoxy-2-(1~mldazdyl}qulnazollne, 

4-phenylmethylamino-6,7 -c:limethox)'-2-(1-imidazolyl)quinazoline, 
4-phenylmelhylamlno-6-carboxy-2-(1-lmldazolyl)qulnazoline, 
4-phenyfmethylamino-6-methoxycarbofl)'l-2-(1-imidazolyt)quinazoline, 
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4-phenytmelhylamino-6-amino-2-(1-imidaz91YI)quinazoline, 
4-phenylmethylamino-6-(N,N-dimathylamino)-2-(1-imidazolyl)quinazoline, 
4-phenylmethylamino-6-acetylamino-2-{1-imidaz.olyl)quinaz.oline. 
4-phenylmet hylamlno-6-rnet hanesulfonylamino-2-( 1-imidazolyl}quinazoline, 
4-phenylmethylamino-6-sulfamoyl-2-{1-imidazolyl)quinazoline. 
4-phenytmet hylamino-6-acetoxy-2-{ 1-imidazolyl )quinazoline, 
4-phenylmethylamino-6-chloro-2-(1-imidazolyl)quinazoline, 
4-phenylmethylamino-6-bromo-2-(1-imidazolyi)Quinazoline, 
4 -phenyl met hylamioo-7 -flu oro-2-( 1-imidazolyi)q uinazoline, 
4-phenytmethylamino-6-trifluoromethyl-2-(1-imidazolyf}quinazollne, 
4-phenylmethylamioo-6-trirluoromethoxy-2-(1-imidazolyl)quinazoline, 
4-phenytmethylamino-6-hydroxy-2-(1-imidazolyl)quinazoline, 
4-phenytmethylamino-6-nitro-2-(1-imidazolyl)quinazoline, 
4-phenylmel hylamino-6-cyano-2-( 1-imidazolyl)quinazoline, 
4-phenytmelhylamino-2-(1-imidazolyl)quinazotine, 
4-phenylmelhylamino-2-((1-imidazolyl}methyl)quinazoline, 
4-phenytmethylamino-2-{2-methyl-1 -imidazalyl)quinazoline, 
6-bromo-4-phenylmethylamino-2-(1-imidazolyl)quinazoline, 
7 -chloro-4-phenylmethylamino-2-(1-imidazolyl)quinazoline, 
6-chloro-4-phenylamino-2-( 1-imidazolylmet hyl)quinazolin e. 
6-nitro-4-phenytmethylamino-2-(1-imidazolyl)quinazoline, 
6-methoxy-4-phenylmet hylam ino-2-( 1-imidazolyl)quinazol ine. 
6-chloro-4-phenylmethylamino-2-(1-imidazolylmethyt)quinazoline, 
6-chloro-4-(3-carboXyphenyl)amino-2-(1 -imidazolylmethyl)quinazoline. 
6-dimethylaminosulfonyl-4-phenylmethylamino-2-{1-imidazolyl)quinazoline. 
6 ,7 -dimethoxy-4-phenytmet hylamino-2-( 1-imidazol yl)quinazol ine, 
4-(3.4-dimethoxyphenylmethyl)amino-2-(1-lmidaz.olyl)quinazoline, 
6-dimethylaminomathylidanaaminosulfonyl-4-phenylmethylamino-2-(1-imidazolyl)quinazolina. 
6-(phenylmethyiaminosulfonyl)-4-phenylmethylamino-2-(1-imidazolyl)quinazoline, 
4-(2-phenylethyt}amlno-2-{1 -lmldazolyl)qUinazoline, · · 
4 -cyclohexytmethylamino-2-(1 -lmldazolyl)quinazolin e. 
6-carbo.xy-4-phenylmethylamino-2-(1-imidazolyl)quinazoline, 
6-phenylmethylamioocarbonyl-4-phenylmethylamino-2-(1-imidazolyl)quinazoline, 
6-iodo-4-phenylmethylamino-2 -(1-lmidazolyl )quinazoline, · 
6-etho.xycarbonyi-4-phenylmethylamino-2-(1-imidazolyl)quinazoline, 
6-hydroxy-4-phenylmethylamino-2-(1-lmldazolyl)quinazo!ine, 
4-(4-trifuloromethoxyphenylmethyl)amino-2-(1-imidazolyl)quinazoline, 
4-phenytmet hylamino-2-(2-azepinyl )qui nazollne, 
4-phenytmethylamino-2-(1,5-diazepin-2-yl)quinazoline, 
4-phenylmelhytamlno-2-{2-pyrimidinyl)quinazoline, 
4-phenylmethylamino-2-{2-lriazinyl)quinazoline, 

4-phenytmethylamino-2-(2-pyrrolyl)quinazoline, 
4-phenylmethylamino-2-(1-triazolyl)quinazoline, 
6-hydroxy-4-phenylmethytamlno-2-(1-lmldazolyf)qulnazoline, 
4-(3-trifluoromethoxyphenylmethyl)amino-2-(1-irnidazolyf)quinazoline 
4-phenylmethytamlno-6,8-diiodo-2-(1-lmldazolyl)qulnazoline, 
4-(2-phenoxyethyl)amlno-6-methoxy-2-{1-lmldazolyl)qulnazoline, 
6-hydroxymethyl-4-phenyfmethymmlno-2-(3-pyridyl}qulnazoline 
6-methytthlo-4-phenylmethylamlno-2-(3-pyridyl)qulnazollne, 
6-methylsulflnyl-4-phenylrnethylamlno-2-(3-pyridyl)qulnazoline, 
6-methylsulflnyl-4-phenylrnethylamlno-2-(3-pyridyl)qulnaz.oline, 
4-phenylmethylamino-2-(2-thienyl)quinazoline, 
4-phenylmethylamlno-2-(2-furyt)qulnazollne, 
4-phenylmethylamino-2-(1-imidazolyl)-5.6, 7 ,8-tettahydroquinazoline,, 
6-carboxy-4-phenylmethytamlno-2-(1-lmldazolyl}-5,6, 7 ,8-tetrahydroqulnazollne, 
6-ethoxycarbon)'l-4-phenytmethylamino-2-(1-imidazolyl}-5,6,7,8-tetrahydroquinazoline. 
6-ethylamlnocarbonyl-4-phenylmethylamlno-2-(1-lmldazolyl)-5,6,7,8-t.etrahydroqulnazollne, 

· 4-(2-methoJC.yelhyt)amino-2-(1-imidazolyl)-5.6,7,8-tatrahydroquinazoline or 
4-(2-{2-hydroxyethc)xy}ethyl)amlno-2-{1-lmldazolyl}-5,6,7,8-tetrahydroqulnazollne. 
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European published application number 0636626, which 

discloses compounds of the formula 

(1) 

and salts and solvates (e-g. hydrates) thereof, in which: 
A' represents ary1methyl or C,-~,rukyl optionally substituted by one or more fluorine atoms; 
R2 represents methyl; 
H' represents C,. -~alkyl; 
R1 represents nitro. cyano. C,-&alkoxy, C( = X)NR6 R7 • NR8 R9 • (CH2)mNR'°C( =Y)R11 or a 5-membered 
heterocyclic ring selected rrom thienyl, thiazolyl and 1,2,4-lriazolyl each ring optionally substituted by a 
c,-.afkyl or aryl group; or when R' is arylmethyl or C,-&alkyl substituted by one or more fluorine 
atoms then R4 may aJso represent hydrogen: 
As 1epresents hydrogen-or C,-Galkyl; 
Rb represents hydrogen or c, .,. alkyl; 
R 7_ represents hydrogen, amino, hydroxyl, C1 -~;alkyl, aryl or aryiC,- 1 alkyl: 
R8 represents hydrogen or c,.,.alkyl: 
A9 represents hydrogen, C 1 -&alkyl, SD2R 12, CD2R12, C(=NCN)SR12 or C(=NCN)NR13Ra; 

R'o represents hydrogen or c,-,alkyl; 
R" represents C1 - 6 alkyl optionally substituted by -one -or more halogen atoms, or R" represents aryl, 
aryiC1 - 4 alkyl, thienyl. NA15 A''. CH:zNA17 A18 or R'0 and R11 ,together repf"esent -A(CH;z)n-; 
R'2 represents c, _,alkyl, aryl or ary1Ct-4alkyl; 
R 13 represents hydrogen or C1 -G alkyl; 

1 R'3 and R' 4 together with the nitrogen atom R'4 represents hydrogen, c, _, allcy1, aryl, aryiC, -4alky or . . . . 
· tt hoo form a morpholine. piperazine or N-C, -4alkylprperaztne nng. 

to whcch they are a ac ID d R's t ether represent -A(CH? ) .. -: -
R's represents hydrogen or c,---Gallcy1 orR . an og C(hR1z C~COzRU or R1~ and R'~> together 

A'& represents hydrogen. c, :~ ahlkyt~~ aryy ar'· ea~~~~~~~~~ a mo.rpholine, piperazine or N-C,- 4alkyl-
with the nitrogen atom to w1 .rc 1"' ..... 
piperazine ring; 

R 17 represents hydrogen or c, .,.alkyl: C lky1 COR12 or R'7 and f{IB together with the 
R'e represents hydrogen. Ct-r;alkyl, aryl, aryl 1-4a • . . . • 

. t h"ch they ar"" attached form a morpholine, piperazine or N-c, -•alkylp•perazme nng, nttrogen atom o w 1 ..., 

A represents CH2 or C = 0; 
m represents zero or-1; 
n represents 1.2 or 3; t o· 

t S - NH or when R7 represents amino then X may also represen • X represen s ..,. , 
y represents 0 or S; for use in lherapy. 

Preferred compounds include: 

1.3-Dimethyl-6-{2-propoxy-5-acetamidopheny0-1.5-dihydropyrazolo(3,4-d]pyrimidin-4-ona; 
1-elhyi-:Hnethyl-6-{2-propoxy-5-(4-melhyf-2-tlliazolyi)Phenyl)-1.5-dihydropyrazolo[3,4-d]pyrimidin-4-one; 
1-ethyi-:Hnelhyl-6-[2-propoxy-5-(2-methyl-4-thiazolyl)phenyl]-1 ,5-dihydropyrazolo[3,4-d]pyrimidin-4-one: 
1-ethyi-:Hnethyl-6-[2-propox.y-5-(2-(3-pyridyl)-4-thiazolyl}plteny0-1.5-dihydropyrazolo[3.4-dJpyrimidin-4-
one; 

1,3-dlme1hyl-6-[2-propoxy-5-(2-metflyl-4-thlazolyl)phenyfJ-1,5-dlhydropyrazolo[3,4-d}pyrlrnldin-4-one; 
1 ,3-dimethyl-6-[2-propoxy-5-(3-phenyf-1 ,2, 4-triazol-5-yl)phenyl]-1 ,5-clihydropyrazolo[3,4-<i)pyrimidin-4-
one: 

1,3-dimethyl-6-(2-propoxy-&-methanesulfooamidophenyl)-1,5-<iihy<lro-pyrazolo[3,4-d)pyrimidin-4-:ene; 
and physiologically acceptable sa!ts and solvates (e.g. hydrates) thereof. 

SOOCID: <W0_9959584A1_1_> 
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European published application number 0640599, which 

discloses compounds of the formula 

HN-Y--R2 

~N 
(A3·A}I ~ ~ 

N z--R1 

{I) 

wherein A is a bond, C1-4 alkyfene or C1-4 oxyalkyfene; 
X{~ a bond, C1-4 alkylene, C1-4 alky!eneoxy, C1-4 alkoxyphenylene or phenyi(C1-4)alkylene; 
Z is a bond or vinyfene; · 

R11s 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; 

R21s{i}4-15 membered heterocydicringconlaining one or two heteroatoms chosen from nitrogen, 
oxygen, and sulphur, not more than one he taro atom being sulphur, optionally substituted by one or two 
groups chosen from C1-4 alkyl, C1-4 alkoxy, halogen. lrifluoromethyf. nitro and groups of formula: 

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

R3 is {i) 4-15 membered heterocydic ring containing one or two helero 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 or ronnula; 

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

wherein X is halogen. or 
{iv) hydrogen, 
and I is 1 or2, 

CH2=CH(X)-

provided that R2 is not hydroxy when Y is a bond; R 1 is not bonded through its nitrogen atOrri.when Z is 
vinylene; and exduding compounds of the formula: 

Raa 
HN' 

Rcc--J.-ly,NyR"' 
RooAN' y 
. REE 

wherein RM Is methyl or n-propyl; 
R88 is cydopantyl, cyclohexyl, 2-hydroxyethyl, methoxyethyl, 2-(1-piperidinyl)ethYf, or phenyi or benzyl 
which may be substituted by 1 or 2 of methyl. methoxy. chloro, nitro end ta1fluoromethyl; 
RCC Is hydrogen or methyl; 
R00 Is methyl or n~ropyl, Isopropyl or benzyl; and 
REE is hydrogen or methyl; 
and the compound of fonnula: 

,...'-'OH 

. ;tN 
l~ .. . . N I~ 

oN 
end Its phennaceutlcally acceptable sails. 
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Preferred compounds include: 

2-(1-lmidazolyl)-4-[2-(2-hydroxyethoxy)ethyt]amino-5-(3-methoxyphenyt)-methytpyrimidine, 
2-(1-lmidazolyl)-4-phenylmethylaminopyrimidine; 
2-(1-lmidazolyl)-4-(2-methoxyethyl)amlnopyrimidlne, 
2-(1-lmidazolyl}-5-ethyl-4-phenylmethylaminopyrimidine. 
2-(1-lmidazolyt)-5-phenytmethyt-4-phenylrnethylal'!l!nopyrimidine 
2-(1-lmidazolyl)-5-methyl-4-phenylmethylaminopyrimidine, 
2-(1-lmldazolyl)-5.6-dimethyl-4-phenytmethylamlnopyrimidine 

2-(1-lmidazolyl)-5-(3-:methoxyphenyl)methyt-4-(2-methoxyethyl)amino-pyrirnidine. 
2-(1-lmidazolyl)-5-(4-methoxyphenyl)methyl-4-(2-(2-hydroxyethoxy)ethyl]-aminopyrimidine, 
2-(1-lmidazolyl)-5-(4-methoxyphenyl)!jtethyl-4-{2-methoxyethyl)arnino-pyrirnidine. 
2-(1-lmidazolyl)-5-(4-methoxyphenyl)methyl-4-phenylmethylamino-pyrimidine. 
2-( 1-lmidazolyl}-5-phenoxymethyl-4-phenybnethylaminopyrimidine. 
2-(1-lmidazolyt)-5-(1-imldazolyl)mefhyl-4-phenylmethylarninopyrimldine, 
2-(1-lmidazolyl}-5-(1-chlarovinyl)-4-phenylmethylaminopyrimidine. 
2-(1-lrnidazolyl)-5-(2-thlenyl)-4-phenylmethylamlnopyrimidine, ,· 
2 -( 1-lrnidazolyf)-5-(2-thiazol yl)-4-phenyf methylamlnopyrimid in e. 
2-(1-lmidazolyf}-5-(2-thienyl)-4-{1,3-dioxaindan-5-yl) methylaminopyrimidine, 
2-( 1-lmidazolyl}-5-(2-thienyl)-4-(2-(2-hydroxyetho.xy)ethyl] aminopyri midine. 
2-(1-lmidazolyt}-5-(2-thienyl}-4-(1-naphthyl) methytaminopyrimidine, 
2-(1-lmidazolyf}-5-(2-thienyl)-4-(4-methoxyphenyl) methylaminapyrimidine. 
2-(1-lmidazolyl)-5-(2-thienyl)-4-(3-methoxyphenyl) methylaminopyrimidine, 
2-(1-lmidazolyl}-5-(2-thienyl)-4-(2-furyl) methyfaminopyrimidine, 
2-(1-lmidazolyt}-5-(2-thlenyl)-4-(2-lhienyl) methyfamlnopyrimidine. 
2-(1-lmidazolyl}-5-(2-thienyl)-4-(3-pyridyl) methyl aminopyrimidine, 
2-(1-lmidaz.olyl}-5-(2-thienyl}-4-(2-methoxyethyl) amlnopyrimldine. 
2-(1-lmidazolyt}-5-(2-thienyl)-4-phenylmethoJtyaminopyrimidine, 
2-(1-lmidazolyl}-5-(2-thienyl)-4-(4-chlorophenyl) methylt:~minopyrimldine. 
2-(1-lmidazolyl}-5-(2-thlenyl)-4-{3-chlorophenyl) methylaminopyrimidine, 
2-(1-lmidazolyf}-5-(2-thienyl)-4-(1,3-dloxaindan-5-yl) methylaminopyrimidine. 
2-(1-lmidazolyt)-5-(4-methylphenyl)-4-(1,3-dioxalndan-5-yt) methylamino-pyrimidine, 
2-(1-lmld&Zolyl}-5-(4-methoxyphenyl)-4-(1,3-dioxalndan-5-yl) methylamino-pyrimidine. 
2-(1-lmldazolyt}-5-(5-methyl-2-thlenyl}-4-(1.3-dioxalndan-5 -yt)methylamino-pyrimldine, 
2-(1-lmidazolyl}-5-(2-thienyl)-4-{4~1-imidaz.olyf)phenyf] methylamino-pyrimidine. 
2-(1 ~lmldazolyl)-5-(3-pyrldyl}-4-(1,~ioxalndan-S-yl) methylaminopyrtmldine, 
2-(1-lmidazolyl}-5-(3-furyl}-4-(1,3-dioxaindan-5-yl) methylaminopyrimidine, 
2-(1-lmidazolyt)-5-(3-pyrldyl)-4-phenylmethylamlnopyrtmidine, 
2-(1-lmidazolyl}-5-( 4-chlorophenyl)-4-(1,3-dioxaindan-5-yl) methytamino-pyrlmidine, 
2-(Benzlmldazol-1-yl)-5-(2-thienyl)-4-{1.3-dloxalndan-5-yl) methylamino-pyrimidine, 
2-(1-lmidazolyl)-5-(2-thlenyl)-4-{4-ethoxycarbonylphenyl) methylamino-pyrirnidine, 
2-(1-lmldazolyt}-5-(2-naphthyi}-4-{1,3-dioxalndan-5-yl) methylamino-pyri midi~e. 
2-(3-Pyridyl}-5-(2-thlenyl)-4-{1 ;3-dloxalndan-5-yl) methytamlnopyrlmldine, · 
2-[2-(3-Pyridyl)vinyl)-5-(2-thlenyl)-4-(1,3-dioxalndan-5-yl) methylamino-pyrimidine, 
2-(2-Methyf-1-lmldazolyl)-5-(2-thlenyl)-4-(1,3-dloxalndan-5-yl)methylamino-pyrimldine or 
2-~1-lmidazolyl}-5-(2-thienyl):-4-(benzimidazol-5-yl) methylaminopyrimidine 
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European published application number 0668280, which 

discloses compounds of the formula 

· R1 R2 
'N~ 

~~N 
x=<N~N) 

~3 

(I) 

wherein R1 and R2 are the same or different and represent hydrogen, lower alkyl (which is optionally 
substituted with one to three substttuents which are the same or different and are cycloalkyl, hydroxy. 
lower alkoxy. carboxy. lower alkbxycarbonyl, 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 substrtuenls 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 
substiluents 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), ~er 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-subslituted amino. nitro, sulfonamide, halogen, or 
triftuoromethyl), 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-subslituted amino, diaJkyl-substituted amino, nitro, sulfonamide, 
halogen or trilluoromethyl and where said alkyl part is optionally substituted with aryl}, aromatic 
heterocycle group (which is optionally subStituted with one to three subS1ituents which are the same or 
different and are lower alkyl, hydtoxy, lower alkoxy, carboxy, 1ow« alkoxycarbonyl, amino, monoalkyl
substituted amino, dialkyl-substituted amino, nitro, sulfonamide, halogen, or trifluoromelhyl), 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, dirukyl-substituted amino. halogen, or 
trifluoromethyl). or R1 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), R3 represents hydrogen, lower alkyl-(whlch is optionally subStituted with 
one to three substituents which are the same or different and are cydoalkyl, hydroxy, lower alkoxy, 
carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted amino, dlalkyl-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 
substiluents which are the same or different and are lower alkoxy, or aromatic heterocycle group)}. 
cycloalkyl, lower alkenyl, ary1 (which is optionally substituted with one to thrett substitL!omts which are 
the same or different and are lower alkyl. hydroxy. lower alkoxy. carboxy. lo~ alkoxycarbonyl, amino, 
monoalkyl-substituted amino, dialkyl-substituted amino, nitro, sulfonamide, ha16Qen, or triDuoromethyl), 
aromatic heterocycle group-substillrted alkyl (where said aromatic heterocycle group part 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-subslhuted 
amino, nitro, suHonamide, halogen or trifluoromethyl, and where the alkyl part is optionally substituted 
with aryt), aromatic heterocycle group (where said aromatic heterocycle group Is optionally substituted 

with one to three substituents which are lhe same or different and are lower alkyl, hydroxy, iower 
alkoxy. carboxy, tower alkoxycarbonyl, amino, monoalkyl-substituted amino. dialkyl-substituted amino. 
nitro, sulfonamide, halogen, or trtfluoromethyl}, or aralkyl (where the aryl part of said aralkyl is optionally 
substituted with one to three substituent's which are the same or different and are lower alkyl, klwer 
alkoxy, dialkyl-substiMed amino, halogen, or ttilluoromethyl), 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 

R• R7 

Rl 'N/ 

~N {:I) 

N~R' 
R4 

(wherein R', R:!, R3 , R4 arid flS may be the same or different from each o!her and each represents 
a hydrogen atom, a halogen atom, a lower alkyl group or a lower alkbxy group; and 

Rs 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 aJkoxyalkyl group, a cyanoalkyl group, a heteroarylalkyl 
group, a cycloalkyl group, a cycloalkylalkyl group or a carboxyl alkyl group which may be protected, or 
atternatively Ali and A7 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 thereol: 

ISOOCID: <W0_9959584A 1_1_> 

W091/19717 discloses compounds of the formula.· 

and 

(r} 

wherein 
J is oxygen or sulfur, 

R1 is hydrogen, alkyl or alkyl substituted with aryl or hydroxy; 
R2 is hydrogen. al)'l, heteroaryl, cycloalkyl. alkyl or alkyl 

substituted with aryl. heteroaryl, hydroxy. alk.oxy, amino, monoalkyl 
amino or dialkylamfno. or -(CH2)m TCQR20 wherein m is an integer from 
1 to 6. TIs 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, trifluoromethy[, atkoxy. alkylthio, alkyl, 

cycloalkyl, aryl, aminosulfonyl, amino, monoatkylamino, dialkylamino. 

hydroxyalkytamino, aminoalkylamino, carboxy. afkoxycarbonyl or 
aminocarbonyl or alkyl substituted with aryl, hydroxy, alkoxy, amino, 
monoalkylamino or dialkylamino; 

Ra, Rb, AC and Rd independently represen·t hydrogen, alkyl, 

cycloalkyl or aryl; or {Ra and Rb) or (RC and Rd) or (Rb and RC) 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, 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-Haxahydro-5-methyl-3-(phenylmethyl)

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

7,8-Dihydro-5-methyl-3-(phenylmethyi)-3H-imidazo(2,1-b]purin-4(5H)

one: 
cis-6a,7 ,8,9,1 0,1 oa-Hexahydro-5-methyl-3-(phenylmethyi}-3H

benzimidazo[2,1-bl purin-4(51-1}-one; 

5, 7 .8,9-Tetrahydro-5-methyl-3-(phenylmethyl)pyrimidof2~ 1-b]purin-

4{3H)-one; 
7 ,8-Dihydro-8-phenyl-5-methyl-3-(phenylmethyi)-3H-imidazo[2,1-

b]purjn-4(5H)-one; 
5',T-Dihydro-5'-methyl-3'-(phenyjmethyl)spiro[cyclohexane-1 ~B'-{8H)

imidazo[2,1-b]purin]-4'(3'H)-one; 
cis-5,6a,11,11 a-Tetrahydro-5-methyf.3-

(phenylmethyl)indeno[1' ,2':4,5Jimidazo(2, 1-bJpurin-4(31-1)-one; 

5",7'-Dihydro-2' ,5' dimethyl-3'-(phenylmethyl)spiro{cyctohexane-

1 7'(8'J::i)-imidazo[2,1-b]purin}-4'(3'J:f.}-one; 
7 ,a-i>ihydro-2,5,7 ,7 ,8(R,S)-pentamethyt-3H-imldazo[2,1-b]purin-4(5.!i)· 

one: 
cis-5,6a,7,11b-Tetrahydro-5-methyl-3-
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(phenylmethyl)indenoi2', 1 ';:4,5Jimidazo[2,1-b]purin-4(3H)-one; 
cis-5,6a,7•,6 ,9,9a-Hexahydro-2, 5-dimethyl-3-(phe nylmethyl}

cyclope nt[ 4 ,5]i midazo[2, 1-b ]pu ri n-4-(31-1)-o ne; 
5'-Methyl-3'-{phenylmethyl)-spiro[cyclopentane-"1 .7'(8' H)-(3' H }

imidazo[2, 1-b}purin]-4'(5'H )-one; 

7 ,8-Dihydro-2,5. 7. 7 -tetramethyl-3-(phenylmethyl)-31i-imidazor2.1-
. b]purin-4(5'H)-one; 

7 .8-Dihydro-7{R)-phenyl-2,5-dimethyl-3-(phenylmethyl)-3!i-imidazo[2,1-

b]purin-4(51:i)-one; 

7 ,8-Dihydro-2,5-dimethyl-3, 7 (R}-bis(phenylmethyl)-3!i-imidazo[2,1-
b]purin-4(5J:i}-one: . 

(±)-7 ,8-Dihydro-2,5-dimethyl-7-ethyl-3-(phenylmethyl)-3li-imidazo[2,1-
b]purjn-4{51:i)-one; 

6a(S}-7,8,9,1 0,1 Oa(R)-Hexhydro-2,5-dimethyl-3-(phenylmethyJ)-3.ti
benzimidazo[2,1-b]purin-4(5H}-one; 

6a(R)-7 .8,9,1 0,1 Oa(S)-hexahydro-2,5-dimethyl-3-(phenylmethyl)-3l::i
benzimidai:o12 ,1-b]purin-4{51:1)-one; 

7 ,8-Dihydro-2,5-dim ethyl-7 {R)-isopropyl-3-{phenylmethyl)-3li

imidazo[2.1-b]purin-4{5tl)-one; 
7 ,8-0ihydro-2,5,7(R}-trimethyl-§-(phenylmethyi)-3J:i-imidazo[2, 1-b]purin-

4{5H)-one; 
cis-7, 7a,8,9,1 0,1 Oa-Hexahydro-2,5-dimethyl-3-(phenylmethyJ)-31::i

cyclopenta[5 ,6]pyrimido£2, 1-b ]purin-4(5H )-one; 
7 ,8-Dihydro-2,5-dimethyi-7(S)-(1-methylpropyl)·3-(phenylmethyl)-3.l:i

imidazo[2,1-b]purin-4(5H}-one; 
7,8-Dihydro-2,5-dimethyJ-7(R)-(2-methylpropyl)-3-(phenylmethy1)-3H

imidazo[2,1-bJpurin-4(51:i)-one: 
7 .a-Dihydro-2,5-dimethyi-7(R,S)-(methoxycarbonyl}-3-(phenylmethyl)-

3.f:Hmidazo[2.1-b]purin-4{51::1.}-one; 

7 ,8-Dihydro-2,5-dimethyi-7(R,S)-(1-propyl)-3-(phenylmethyl)-3.l:i

imtdazq[2. 1·b]purin-4(5J:i)-one; 
7 ,8-Dihfdro-2,s.dimethyi-7{S)-{1·methylethyf)-3-(phenylmethyi)-3J:i

imidazo[2,1 ~b]purin.;.4(5Jf)-one; 
7 .8-Dihydro-2,5, 7,7 .8(R,S)-pentamethyl-3l:l-imidazof2, 1-b}purin-4(5li)

one: 
5,7,8,~Tetrahydro-2.5,7.9(R,S)-pentamethyl-3-(phenylmethyl)

pyrimido[2,1-b)purfn-4(31:i}-one: 
5,6a(R).7,8,9,9a{S}-Hexahydro-2,6-dimethyl-3-

(phenylmethyl)cyclopent[4.5]imldazol2. 1 -b]purin-4(31-1)-one; 

5,6a{ 5),7 ,8,9,9a(R}-Hexahydro-2,5-dimethyl-3-
(phenylmethyl}cyclopent[4,5]imidazo[2, 1-b]purin-4(3H}-one; 
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cis:...6a,7,8,9, 10,1 oa-Hexahydro.-2,5-dimethyl-3-(.phenylmethyi)-3H
benzimidazo[2., 1 -b]purin-4(5H)-one; 

5',7'-Dihydro-2',5.'-dimethyl-3'-(phenylmethyl)spiro[cyclohexane-1 ,8'

(8H}-imidazo[2,1-b]purinJ-4'(3'H}-one; 
cis-5,6a,7,8,9,9a-Hexahydro-2,5-dimethyl-3-{phenylmethyl)

cycloheptf6, 7]imidazo[2.1-b]purin-4(3H}-ooe: 
cis-5,6a, 7 ,8,9 ,9a-He xahydro-5-m ethyf-2-ethyl-3-{phenylmethyJ)

cycl ope nt[ 4 ,5]i midazo[2, 1-b]purin-4(3 H)-one; 

cis-6a,7,8,9,1 O, 1 Oa-Hexahydro-5-methyl-2-ethyl-3-(phenylmethyi)-3H

benzimidazo{2, 1-b}purin-4-(SH)-one:. 
cis-5,6a, 7 ,8,9 ,9a-Hexahydro-5-methyl-2-ethyl-3-(phenylmethyl}

cyclopent[4,5]imidazo[2,1-b]purin-4(3H)-one; 

Cis-5,6a,7,8,9,9a-Hexahydro-5-methyl-2-pheny~-3-(phenylmethyl}

cyclopent[4,5]imidazo[2,1-b}purin-4{3H)-one; 
cis-6a,7 ,8,9, 1 0,1 Oa-Hexahydro-5-methyf-2-phenyl-3-(pheny!methyi}-3H

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

cis-5,6a.7,8,9,9a-Hexahydro-5-methyJcyclopenta[4,5]imidazo{2.1-
b]purin-4(3H)-one; 

.cis-5,6a~7 ,8,9,9a-Hexahydro-2.5-dimethyJcyclopentaf 4,5]imidazo[2,1-bJ-
purin-4(3H)-on.e; _ __ 

cis-5,6a(R),7,8,9,9a{S)-Hexahydro-2.5-di-methyl

cycl.opent[4,5]imidazo[2,1-b]purin-4(31-1)-one; 

2'-Methyt-3'-spiro{ cyclopentane-1, 7'(8'ti}-(3'HJ-imidazo[2, 1-b]purin}-
4'(5'H)-one; 

7,8-Dihydro-2,5-di methyi-7(R}-(1-methylethyl}-31:1.-imidazo[2, 1-b]purin-
4(5l:l)-one; 

7,8-Dihydro-2,5, 7. 7~tetramethyf-3J:f-lmidazo[2, 1-b]purin-4{5H)-one; 
7 ,8-Dihydro-2,5-di methyl-7 (S)-{ 1-methylethyl)-31::f.-imfdazo[2 ,1-b ]purin-

4(51::1)-one; 

6a{R}, 7.8,9,1 0,1 Oa(S)-Hexahydro-2,5-dimethyl-31i-ben2imidazo[2, 1-
b]purin-4{5H)-one; 

5' ,7'-Dihydro-2' ,5'-di~ethylspiro{cyclohexane-1 , 7' (8'.tl)-Jmldazo[2, 1-
b]purin}-4'(3'1:1)-one: 

cis-5,6a, 7 ,8,9 ,9a-Hexahydro-5-methyl-3-

(phenylmethyl}cyclope nta[ 4 ,5]imidazo[2,1-b ]purin-4(3 H}-thione; 
5,6a(R),7 .8,9 ,9a{ S)-Hexahydro-2,5-dimethyl-3-

(phenyfmethyf)cyclopent[4,5]imidazo[2, 1-b]purin-4(3H)-thione; 
cis-5.6a. 7,8.9 ,9a-Hexahydro-5-methyl-3-(4-chlorcphenyl

methyl)cyclopen1a[4.5]imidazo[2,1-b]purln--4(31-1)-one; 
cis-5.6a,7 ,8,9.9a-Hexahydro-5-mathyl-3-(cyclohexylmethyl}-
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cyclopent[4.5]imidazo[2, 1-b]purin-4(31-1)-one; 
ds-5 ,6a,7 ,a, 9 ,9a-Hexahydro-5-niethyl-3-(2-naphthylmethyl}-· 

cyclopent[4,5]imidazo[2,1-b}purin-4(3H}-one; 
bromophenylmethyl)cyclopent[4,5]imidazo[2,1-b]purin-4{3f:i)-one; 

5,6a(R)-7 .8.9 .sa(S)-Hexahydro-2,5-dimethyl-3-( 4-
methoxyp henylmethyl)-cyclopent[ 4 .5]imidazo[2 ,1-b ]puri n-4(3l:i}-

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,7.8,9.9a-Hexahydro-2-(hydroxymethyl)-5-methyl-3-

(phenylmethyl)cyctopent[ 4, 5]imidazo[2,1-b]purin-4{3H)one; 

cis-5,6a,7 ,8,9 ,9a-Hexahydro-2-methylthio-5-methyl-3-(phe nylmethyl)-

cyclopent[4,5]imidazo(2,1-b]purin-4(3H)-one; · 
cis-3,4,5,6a. 7 ,8.9,9a-Octahydro-5-methyl~~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-(phenylmethyJ)

cyclopent[4,5]imidazo[2;1-b]purin-2-carboxylic acid, methyl ester; 
cis-5,6a, 7 ,8,9 ,9a-Hexahydro-2-bromo-5-methyl-3·(phenylmethyl)

cycJopent[4.5]imidazo{2,1-b]purin-4(3H }one; 
cis-5,6a,7 ,8,9,9a-Hexahy<!_ro-2-{m~thylaminosulfonyl)-5-methyl-3-

(phenylmethyl)cyclopent[4,5]imidazo[2, 1-b]purfn-4(3H)one; 

cis-1-cyclopemyf-5,6a, 7 ,8,9,9a-hexahydro-5-methyl

cyclopent[4,5Jimidazo[2,1-b]purin-4-(1 H)one; 
cis-5,6a,7 ,8,9,9a-Hexahydro-3,5-bis-(phenylmathyJ) 

cyclopent( 4 ,5)1midazo (2.1-b) purin-4(3H)one; 
cis-6a,7,8,9, 10.1 Oa-Hexahydro-3,5-bis-(phenylmethyi}-3H

benzimidazo[2,1·b]purin-4(5H)one; 

cis-3..Cyclopentyl .. 5,6a,7 ,8,9 ,9a-hexahydro·5-methyl.., 

cyclopent[ 4,5Jimidazo(2, 1-b)purin-4(3H)one; 

s·-Methyl-3'-(phenylmethyl)spi ro[ cycle pentane-1 , 7'(8:'.1-1)-{3' H}
lmidazo[2, 1.t>]purin]-4'(5' H)one; 

2', 5'-Dimethyl-3"-(phenylmethyl)-spiro[ cyclopentane-1. 7'(8' H)·(3'H)
imldazo[2, 1-b ]purin]-4'( 5' H) one; 

cls-5,6a,{R)7 ,8,9,9a(S)-Hexahydro-5-methyl-3-

(phenylrnethyl}cyclopent[4.5]1 mfdazo(2.1·b )purin-4(3H}one; 
cis-3-Cyclopentyl-5,6~;~. 7 ,8,9 ,9a-Hexahydro-2.5-

dimethylcyclopent[4,5]imfdazo[2, 1-b]purin-4(3H)one;36 
5'-Methyl-2'-trifluoromethyl-3'-(phenylmethyl}spiro{cyclo-pentane-

1,7'(8'fll-(3'H.l.imidazo[2.1-b)purin}-4'(5"H}-one; 

7 ,8-Dihydro-5, 7.7-trimethyl-2-trifluoromethyl-3-(phenyfmethylr3H
Imfdazo[2,1-b]purin-4(5J:f)-r5n~; 
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{ +/-)-cis-5,6a,7 ,8,9,9a-Hexahydz:.o-5-methyl-2-trifluoromethyJ-3-
(phenylmethyl)cyclopant[4,5)imidazof2, 1-b)purin-4(3H)-one; 

( +1- )-6a,7 ,8,9 ,9a, 1 o, 11 ,11 a-Octahydro-2,5-dimethyl-3-( phanylmethyl)-. 
3H-pentaleno[ 6a',1':4,5] imidazo[2,1-b] purin-4(5H)-one; _ 

( )-6a 7 a 9 9a 1 o 11 11 a-Octahydm-2,5-dimethyl-3-phenyfmethyi-3H-
+ • ' t ' ' ' ' 

pentalenoi Sa' ,1':4,5] imidazo[2,1-b] purin-4(5H)-one; 
(-)-Sa, 7 ,8.9 ,9a, 1 o ,11 ,11 a-Octahydro-2.5-di methyt-3-phenylmethyi-3H

pentaleno[6a' ,1 ':4,5] lmidaza[2,1-b] purin-4(5H}-i)ne; 

( +1-) 6a, 7,8,9 ,Sa, 1 0,11 , 11 a-Octahydro-2,5-dimethyt-3H-pentaleno[ 
6a' ,1 ':4,5] imidazof2,1-bJ purin-4(5H)-one;. 

( +)-6a,7,B,9,9a,1 0,11,11 a-Octahydro-2,5-dimethyf-3H-pentaleno[ 

6a' ,1':4 ,5] imidazo[2.1-b] purin-4{5H)-one; 

(-}-6a,7,8,9,9a,10, 11 ,11a-Octahydro-2,5-dimeihyi-3H

pentaJeno[6a', 1':4,5] imidazo[2,1-b] purin-4(5H)-one; 

6a,7,8,9,1 0,10a, 11,12,13,13a-Decahydro-2,5-dimethyl-{3-
phe nylmethyl)napth[1 ,8a-d]imidazo[2, 1-b}purin-4{5H)one: 

7 {R)-Cyclah exyf-7 ,8-dihydro-2,5-drmethyl-3-(phenylmethyi}-3H
imidaza[2,1-b]purin-4(3H)-one; 

7(R)-Cyclahexyl-7 ,8-dihydro-2,5-dimethyi-3H-imidazo[2, 1-b]purin-4(5H)

one; 
7{S)-Cyclahexyl:..7,8-dihydro-2,5-dim_ethyl-3-{phenytmethyl)-3H-

imfdazo[2,1-b]purin-4(3H)-one; · 

7__ (S}-Cyclohexyl-7 ,8-dihydro-2,5-dimethyl-3H-imidazo[2,1-b }purin-
4(5H)-one; 

5,6a(R). 7 ,8,9 ,9a(S)-Hexahydro-2,5-dimethyl-3-[ 

(trimethylacetoxy)methytj-:eyclopent[4,5Jimidazo[2,1-b]purin-4(3H)
one; 

5 ,6a(R), 7 ,8,9 ,9a( S)-H exahydro-2,5-dimethyl-3-( 4-pyridylmethyl)
cyctopent[4,5]imidazo[2, 1·b]purin·4(3H)·one; 

5,6a(R) ,7,8,9 ,9a(S}-Hexahydro-2,5-dimethyl-3-(2-{1-
morpho linyl)ethyijcyclopent[4,5]imidazo[2, 1-b]purin-4(3H)-one; 

5,6a(R),7,8,9,9a{S)-Hexahydro-2,5-dimethyl-3-
[acetoxymethyl]cyCJopent[ 4 ,5]imidazo[2,1-b)puri n-4(3H)-one; 

5,6a,7,8,9,9a-Hexahydro-2,5,6a-trimethyl-3-
{phenylmethyl)cyclopent[ 4,5}imidazo[2, 1-b ]purin-4(3H)-one; 

5,6a(R),7(S),8..9,9a-Hexahydro-2.5,6a-trimethyl-3-
(phenylmethyJ)cyclopent[4,5]imidazoi2.1-b]purin-4(3H)-one; 

5,6a{S),7(R},8,9,9a-Hexahydro-2,5,6a-trimethyl-3-

(phenylmethyl)cyclopent[4,5]imidazo[2,1-b]purin-4{3H)-one]; 

cis-6a, 7 ,8,9,1 0,1 oa-Hexahydro-2,5 ,7 -trimethyl-3-{phenylmethy1)-3H

benzimldazo{2, 1-b]purin-4(5H)-one]; 
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cis-5,6a,z,a,9,9a-Hexahydro-2,5,6a-trimethyJcyclopent[4.0Jimidazo[2,1-
b]purin-4(3H)-one]; or 

cis-6a,7 ,8,9 ,1 0,1 Oa-Hexahydro-2,5, 7 -trimethyi-3H-benzimidazo[2,1-
b }purin-4( SH}-o.ne J. 

WO 94/19351 discloses compounds of the formula 
l 

0 H R1 

H,J.:): )-CH,-Q- A, 

N:7 N Ra 

A8V~ 
Ab 

or a pharmaceutically acceptable salt thereof, wherein: 

. R1. R2 and R3 are independently selected from the group 
consisting of hydrogen, lower alkyl, lower alkoxy, halogeno, hydroxy, (di
lower alkyl)amino, 4-morpholinyl, 1-pyrrolidinyJ, 1-pyrrolyl, -CFs. -OCF3 , 

phenyl and methoxyphenyl; or R1 and R2 together are rnethylenedioxy; 

or R1 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 are. attached,. 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 saturatec:J 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 Aa 
and Rb, together with the carbon atom to which they are·attached, and Rb 

and Rc, together with the carbon atoms to which they are attached, each 
fonn a saturated ring of 5-7·carbons. 
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Preferred compounds include: 
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2'-benzyl-spiro[cyclopentane-1', 7' (8'H)-[3'H]-imidazo[2, 1-
b]purin-4'-(S'H)-one; 

2'-benzyf-5,7, 7-trimethyi-3H-imidazo[2,1-b]purin-4-(5H)-one; 

{+)-2-benzyl-7, 8-dihydro-5-methyl-7-(1-methylethyl)-1 H
imidazo[2,1-bJ·purin-4(5H)-one; 

(+,-)-Sa, 7, 8, 9, 9a. 10, 11, 11 a-octahydro-5-methyl-2-(3,4-

methyfene-dioxyphenylmethyi)-3H-pentalen[6a, 1 :4,5]imidazo[2, 1-b]purin-
4(5H)-one; and 

(+)-cis-6a. 7, 9, ·9a-tetrahydro-5-methyl-2-[4-(trifluoromethyl)
phenyfmethyiJ-3H-furo[3'. 4':4,5]imidazo{2. 1-b]purin-4{5H)-one .. 

WO 94/22855 disq!oses qompounds of the formula 

1. A nitrogen-containing ~used-he~erocyclic compound 

havin~ ~he rormula {1) or a pharmacologically 

acceptable salt thereof: 

(I) 

in which rin~A represen~s a benzene. pyridine or 

cyclohexane ring and B represen~s 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; 

Rl represEm"ts a group represented by the formul.a: 

-NR4RS (wherein R4 and R5 may be the same or different 



INTELGENX 1024, pg. 678

wo 99/59584 

4SDOCID: <W0_9959584A1_1_> 

PCTIUS99/07046 

-40-

from e~~~ 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 SlfbSti tuted), 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: 

-N~ 
'--.J"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: 

(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 methylenedloxy or ethylenedioxy 

group). 
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WO 95/19978 disdoses compounds of the formula 
p 

0 

(I) 

and salts and solvates thereof, in which: 

RO represents hydrogen, halogen or C1..s alkyl: 

R1 represents hydrogen, C1-Qalkyl, ~~ alkenyl, C2-6 alkynyf, hafoC1-

salkyl, C3-acycloafkyl, C3..acycloalkylC1-3afkyf, aryiC1-3alkyl or 

heteroaryiC 1-3alkyl; 
R2 represents an optionally substituted . monocyclic ~romatic ring 

selected from benzene, thiophene, furan and pyridine or an optionally 

substituted bicyclic ring re 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-me{Tlbered ring which may be saturated or partially or tully 

unsaturated and comprises carbon atoms and optionally one or two 
heteroatoms selected from oxygen." "sulphur and ':'litrogen~ and 

R3 represents hydrogen or C1.:s alkyl, or R 1 and R3 together represent a 3-
or 4- membered alkyl or alkenyl chain. 

Preferred compounds include: 

3Q(X:ID: <W0_9959584A1_1_> 

Cis-2,3,6,7 ,12,12a-hexahydro-2-(4-pyridylmethyl)-6-(3.4- . 
methyienedioxyphenyl}pyraZino[2', 1' : 6,1]pyrido{3,4-b]indole-1, 4-d•one; 

c is-2,3,6, 7, 12, 12a-hexahydro-6-(2,3~ihydrobenzo{b]furan-5-yl}-2- · 

methyl-pyrazino[2',1':6,11Pyrido{3,4-b]indote -1.4-dione; 
Cis-2,3,6, 7 .12,12a-hexahydro--6-( 5-bromo-2-thienyl}-2-methyJ

pyrazino[2', 1':6,1)pyrido{3,4-b]indole -1,4-dione; 
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Cis-2,3,6,7, 12,12a-hexahydro-2-butyf-6-(4-methylphenyl)

pyrazinof2' .1 ':6,1 Jpyrido[3,4-b ]indole -1,4-dione; 

(6R, 12aR)-2,3 ,6, 7, 12,12a-Hexahydr~2-isopropyl-6-(3,4-

methylenedioxyphenyl)-pyrazino[2',1':6, 1Jpyrido[3,4-b]indole -1 ,4-dione; 

(SR. 12aR)-2,3,6, 7, 12,12a-Hexahydro-2-cyclopentyl-6c(3,4- · 

methy!enedioxyphenyl}-pyrazino[2', 1':6,1]pyrido[3,4-b]indole -1 ,4-dione; 

(6R, 12aR}-2,3,6,7,12, 12a-Hexahydro-2-cyclopropylmelhyl-6-(4-

methoxyphenyl)-pyrazino[2'.1':6,1lpyrido[3,4-bJindole -1 ,4-dione; 

{6R, 12aR)-2,3,6·, 7, 12,12a-Hexahydro.S-{3-chloro-4.rnethoxyphenyl)-2-

methyl-pyrazino[2',1':6,1 Jpyrido[3,4-b)indole -1 ,4-dione; 

(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; 

{6R, 12aR)-2,3,6,7, 12,12a-Hexahydro-6-(3.4-methylenedioxyphenyl}

pyrazinof2', 1': 6,1] pyrido [3,4-b] indole-1 ,4-dione; 

(5aR, 12R. 14aS}-1 ,2,3,5,6,11,12,14a-Qctahydro-12-{3,4-

methylenedioxyphenyl)-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. 

formula 

U.S. Patent No. 5,294,612 discloses compounds of the 

wherein~ 

R l is hydrogen. alkyl, ~ to C7 cycloalkyl, C. to C1 
cycloalkyl substituted by Ct to Cao allcyl or hy
droxyl. 2-or 3-tetrahydrofurauyl. 3-tctrahydcothi~ 
nyl 1,1, -dioxide, Cc to C7 ~oalkyl-Ct to Cib 
alkyl, carboxy.C1 to C1oallcyl, carbo-Ct to C. Low
cr-alko:xy..Ct to Cao alkyl, dialkylamino CJ to Cto 
alkyl, pbenyi-Ct to Cc lower-.lkyl, phenyl-C, to C. 
lower-alkyl in which lhe phenyl ring is substituted 
Ui the 2, 3, or ~tion by one or two sobstitu~ts. 
the same or difrerent. selected from the group con
sisting of amino, halogen. c, to C 1oalkyJ, carboxyl. 
c:arbo-Ct to Cclower-allc.oxy, carbamoyl. NHSO~ 
(quinolioyl). nitro and cyano; 

Rl is. CJ to Cc Jowu-allcyl, phenyl..Ca to C4 lower
alkyl, lowcr-alkoxyphenyl..C1 to C4 lower-alkyl, 
diC1 to C. lower-alkoxy-phenyl-CJ to C. lower· 
alley), pyridyJ.C, to Cc lower-alkyl. C. to C7 cy
cloalk)oi..CJ to Cc lower-alkyl, pbenylamino. diC, to 
Cto aU:yiamioo, halogen. trifiuoromethyl. C1 to C. 
lower-alkylthio, cyano or nitro; and 

R 6 is a Dine or ten mcmbered bicyclic .ring having 
carbon and from one 1o two nitrogen atoms, and 
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the heterocycle is_made up of fused 5 or 6 mem· 
bered rings or such ring £ubstituted at any available 
carbon atom by one or two substituents, the same 
or different, s.elected from the group consisting of 
Ct to ~ lower-alkyl,' halogen, c, to C. lower
alkoxy, C.. to c, cycloalkyloxy, 4-morpholinyl, C1 
to c. lower-alkoxy-c, to c~ lower-alkoxy. hy
droxy. imid.azolyl, oxo and 4-morpholinyl~1 to ~ 
lower-alkoxy, or at any available nitrogen atom by 
Ct to 4 lower-alkyl, cl tO Cc lower-alkanoyl. or 
trifluoroacetyl; or a pharmaceutic.ally a~ptable 
acid-addition salt thereof. 

PCTIUS99/07046 

U.S. Patent-No. 5,405,847 discloses compounds of the 

where the benzo·ring co.n also contain a nitrogen atom 
instead of a CH group either- in position 6. 7, 8 or 9 HIJd 
the radicals R1. R2, R.3 and R..chave the following mean
ings: 

R1: Cz-C6-alkenyl. C'-r-Ci-alkynyl hydroxy, Ct-Q;
alkCAyp C3-Cf;-alkenyloxy, C3~-alkynyloxy. 
Cz-Q;-alk.anoyloxy. benzoyloxy, morpholinocar
bonyloxy, CJ-<=6-alkyklxycarbonyioxy, CI-Q;
alkylaminocarbonyloxy, CJ-C6-diall .. "Ylaminocar-
bonyloxy or the groUp · 

·Afk-A 

where AJk: is Ct-C6-alkyf •. C~-hydroxyalkyl or 
~cloalk:yl and the symbol A represents: 

1) Hydrogen. halogea. hydroxy, Ct-C6-alkoxy, 
C~-alkanoyloxy, phenyl; 

2.) -NHRs. -NR~ NRs'RoR7, pyridylamino. im-
idazolyl. pyrro6dinjf, N-C,~-a.Ikylpynolidi-

nyl, piperidyf.amino. N-(phenyl-Cl-C4-alkyl)
piperidylamino .where Rs and R6 ~Y be the same 
or different and represent hydrogen. ·C1-Cc,-alkyl. 
CrC?-Cycloalkyl. cl-c7"hydroxyeycloalkyl. mor
pholmo-Ct-C6-alkyl. phenyl. phcuyl-Ct-<=6·alkyl 
orphenyl~xyalkyl. it also being possible for 
the phenyl radicala in Rs and R6 to be substituted 
by halogen- and R1 is hydrogen or Ct-C6-alkyl; 

3) The giOOP: 

where Dis phenyl, Ct-C6-alkyl. C3-C7-cycloalkyl. 
hydroxy, CJ-C6-allcaxyp C)-C7"CYcloalkyloxy. . 
morpholino, · pyrrolidino. piperi~ 
homopipaidino. piperazino. -NHRs or -NR.sR6 
and Rs and ~ bave the meaoiogs given herein
above; 
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where n can be the integers J-3 and E represents 
CH2, oxygen, sulfur, NH, CHOH. CH-Ct~
alkyJoxy, CH-C~yloxy, CHC6Jis, 
CHCOD, CH-Cli:lC6Hs, N-ct-C.t;-alkyl. 
N-C~-~-hydroxyalkyl, N-C6lis. 
N-CH2CoHs, N-CH(CoHs)2. N-{CH2)2-0H. 
N-(CH2)3-0H or NCOD and the phenyl xadi
ca1s (C6Rs) may also be substituted by halogen, 
Ct-Cti-alkoxy, trifiuoromethy!. CJ-Cti-alky~ meth
ylenedioxy or cyan and D bas the meanings given · 
hereinabove; · 

R2 and R3, which may be the same or different: hy
drogen. halogen, hydroxy. C1-C(;-allcyl, trifiunro
methyl, -CN, Ct--C-6-aJkoxy, C3~-alkenyloxy, 
C1--C6-alkynyloxy, -NHRs. -NR.s&6. 'NR.s&6R1 
(meanings Rs, Ro. R7 as given hereinabove) or the 
group -G-Alk-A. where Alk and A have the mean
ing5 given- hereinabove and G is oxygen. sulfur, 
NH or NRs and R-2 can also be 

1\ 
Rs-N N-Cfb-CB-cHz-o-

\_/ bn . 
14 hydrogen or halogen, where Rr can also be hy

drogen, when fu is the group 
1\ 

·Rs-N N-CH2-cH-CHr-o-\__/ . Jm· I 

and R.s repl'e$ents pb!nyl. Cr-C4-alko~yphcnyl or 
diphenylmethyl and Rl aiid 14 are hydJ:ogen, and 
.their physiologically a~eptable acid addition salts 
and qUBtemary ammonium sallS. with the excep
tion of the compounds of Formula l where Rt is 
methyl. dimethyJaminopropyl. dimethylamino
ethyl, morpholinoeth)'i or pyrrolidinoethyl. ~ R3 
and ~ are _hydrogen and the beuzo ring does not 
contain a nrtrogeo atom instead of a CH group. 

PCT /US99/07046 

u.s. Patent No. 5,436,233 discloses compounds of the 

wherein R I is hydrogen or Cl-4 alkyl; 
Y is single bond or Cl-6 alkylene; 
A is 

(1) -CyA-(Rl)r, 
(ii) -O-RO or -S(O)p-Ro, 

in which RO is RG.4 or ROB; 
ROA is -CyA-(R2)J; 
ROB is hydrogen or Cl-4 alkyl; 
pi' 0-2; 
CyAis 

(I) 

(1) 3-7 membered, -saturated or unsatuated, mono
cyclic carooeyclic ring, 
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(2) ?-membered, unsaturated or partially saturated. 
monocyclic hetero ring containing as hetero 
atoms, one nitrogen -atom, one nitrogen and one 
oxygen atoms, two Jlitrogen and or1e oxygen 
atoms, or one nitrogen and two oxygen atoms, 

(3) 6-mernbcred. uru;aturated or partially saturated, 
monocyclic hetero ring containing as hetero 
atoms, one nitrogen and one oxygen atoms, lWO 

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-mcmbercd. unsatnratcd or panial1y satu
rated, monocyclic hctcro ring containing as het
ero atoms, one nitrogen atom, one nitrogen and 
one oxygen atom'>, two nitrogen and one oxygen 
atoms, or one nitrogen and two oxygen atoms, 

(6) 4-7 membered. tmsatunued or partially satu
rated, monocyclic heteto ring containing as het
ero atoms. one or two sulfur atoms or 

(7) 4-7 membered, unsaturated or partially or fully 
saturated, monocyclic hetero ring containing as 
hetero atoms, one or ~o oxygen atom; 

R2is R2A or R2B; . 
R:U is (l) -NR6AR7A, in which R6A 3nd R7A inde

pendently are hydrogen or Cl-4 alkyl (with the 
proviso that RM and R7A are not hydrogen at same 
time), (2) -S0:2NR6R7, in which R6 and R 7 inde-

pendently ue hydrogen or CJ-4 alkyl, (3) trifluo
romethyl or (4) trifluoromcthoxy; 

Jt2Bis (I) hydrogen, (2) Cl-4 alkyl~ (3) Cl-4 aJkoxy, 
(4) -COORS, in which RS is hydrogen or Cl-4 
alkyl, (5) halogen, (€) .nitro or(7) -NROBR7B, in 
which R69and R1B are hydrogen; 

Z is zA or zB; 
Z/4 is methylene. ethylene, vinylene or etbyaylenc; 
za is tlinglc bond; 
CyB is 

(1) 7-mcmbered, unsaturated or partially saturated, 
monocyclic hetero ring containing as hetero 
atoms. one. two or three nitrogen atoms, 

(2) 6-membered. IDWltUrated or partially satcrated. 
monocyclic betero ring containing as hetcro 
atoms, two or three nitrogen atoms, 

(3) 6-mc:mbered, unsaturated or partially saturated, 
monoeyclic hetero ring containing as a hetero 
atom. one nitrogen atom, 

( 4) 4- or 5-membered. unsatoratod or partially satu
rated, monocyc1io hetero dug oontaining as het
eco atoms. one. two or :three nitrogen atoms. or 

(5) 4-7 membered. nnmtnrated or partially satu
rated, monocycJic hetero ring containing as het
cro atoms. one or two oxygen atoms, or one or 
two suJear atams: 

R3 is hydrogen. Cl-4- a1kyl, Cl-4 alkoxy, halogen or 
trifrunromethyl; 

R.4 is R.U or R,4& 

R« is (l) -NHS(hRH, in which Rll is CI-4 alkyl, 
(2) SQ2NR9B_IO, in which 

R9is hydrogen. Cl-4 alkyl or phenyl(Cl-4 alkyl) and 
RIO is hydrogen or Cl-4 alkyl, (3) -OCQRll. in 
which R.ll is as hercinbcforc defmc::d, (4) hydroxy, 
(S) -S0:2N=CHNRllR_t3 in which R12 is hydro
gen or Cl-4 alkyl. and .R.13 is CJ-4 aUcyJ. (6) 
-CONR14R1Sm which R14is hydrogen or Ct-4 
alkyl and JtlS is Cl-4 alkyl or phenyl(Cl-4 alkyl). 
{7) etbynyf, (8) tri(CI-4 e.lkyl)silylethynyl or (9) 
acetyl; 

PCT!US99/07046 
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R"B is (1) hydrogen. (2) Cl-4 alkyl, (3) Cl-4 aikoxy, 
{4) -COORS, in which R 8 is hydrogen or Cl-4 
alkyl, (5) -NR9R.IC, in which R9 and

1 
F:10 are_ as 

hereinbefore defmed, (6) -NHCOR 1 , m whtch 
R J I is as hereinbefore defined, (1) halogen, (8) tri
fluoromethyl, (9) nitro, (10) cyano, (It) Cl-4 alkyl
thio, (12) Cl-4 alk:ylsulfinyl, (13) Cl-4 al~ulfo
nyl, (14) hydmxymethyl, and I. m and n tndepc:n
dently are 1 or 2; with the promo that 
(1) the group of the formula: -CyA-(Rl)J docs 

not represent a cyclopentyl and trifluorom.ethyl
phenyl group when Y is a single bond, That. 

(2) a CyB ring does not bond to Z through a mtro
gen aton\"in the CyB ring when Z is vinylene or 
ethynyiene, that 

(3) a CyB ring is not pyridine or thiophene when 
CyA is a ring ofCyA-(7) lhat 

(4) Y is not a single bond, when A is (ii) -O-RO 
. or -S(O)p-RO ~ that 

· (5) A is not -Cyi\.-(R2B)l and -OROB, when Z 
is zB and R 4 is R-4.8; or pb.armaceuticaliY accept
able acid addition salts thereof, pbannacentically 
acceptable salts thereof, or hydrates thereof. 

Preferred compounds include: 

ID: <W0_9959584A1_1_> 

4-phenylmethylamino-2-(( 1-irnidaz.olyl)mct.hyl)
quinazoline, 

4-phcnylmethylaru~o-2-((1-~idaz.olyl)methyl)-
~~wm~ . 

6-cbloro-4-pbenylmetl!ylamino-2-(l-imidazolylme
thyi)quinamline, 

6-i:hloro-4-phenyllUlliDo-2-(1-imidazolylmethyi)
quinazoline, 

6-i:hloro-4-(3-carboxypbenyl)amino-2-(1-imidazolyl
methyl)quinazoline 

or 
4-phenylmethylamino-2-(2-(3-pyridyl)viny))quinazo-

line, 
and pharmaceutically acceptable acid addition salts 
thereof. p~eutically acceptable salts thereof, or 
hydra~ thcteOf. 

6-dimetbylaminosulfonyl-4-pbenylmethylammo-2-{1-
imidazolyl)qn;nazotine, 

6-dimethylaminomethylidc:neaminosulfonyl-4-
phenylxnethylamino-2-(1-imidazolyl)quinazoline. 

6-(phenylmethylamincn.ulfonyl)-4-phenylme-
, thylamino-2-(1-imidazolyl)quin.azoliDe, 
6-phenylmetbylaminocarbonyl-4-phenylme· 

tbylaxriino-2-(1-imidazolyl)quinazolinc:, 
6-ethy]aminocarbonyl-4-phcnyimcthylamino-2-( l

imidazolyl)-5,6, 7 ,8-tetrahydroquinazol.ine., 
6-bydroxy+phenylmetbylamino-2-(1-imidazolyl}

quina:mline, 
6-(1-i miduolyl)-4-(2-methoxyethyl)amino-6-(2-trie

thylsilylethynyl)quinazolinc, 
6-ethynyl-4-(l,.methuxyethyl)amino-2-(1-imidazolyl)

quillazoline, 
6-{1-.imidazolyl)-4-phenylmethybmino-6-ethynyJ

quinaiolinc or 
6-acetyl-4-(2.-methoxyethyl):unino-2-( 1--imid.a:z:olyl)-

quinazotine., 
and phannaceuticatly- acceptable acid addition salts 
thereof, pharmaceutically acceptable salts thereof. or 
hydrates thereof. -

PCT!US99/07046 
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4-(2-merllylthioethyl)amin0:6-methoxy-2-(l
imidazol y l)quiuazoline, 

4-(2-metll yb;ulli11 ylethyl)antino76-,neth(l" y-2-(1-
imidazol yl)quinazoline. 

4-(2-mc:tbylsulfonylethyl)amino-6-methoxy-2-(1-
imidazolyl)quinazoline, 

4-(3-trifluoromethylpbenylmethyl)amino-2-(3-
pyridyl)quinazoline. 

4-( 4-(N ,N-Oimetbylamino )phenylmetbyl)amino-2-(3-
pyridyl)quinazoline, 

4-(4-sulfamoylphcnylmethyl)amino-2-{3-pyridyl)
quinazoline. 

4-(4-trifuloroatetboJJ.yphenylmetllyl)amino-2-( 1-
imida7..olyl)qninazol.i.ne. 

4-(3-trifluoromethoiyphenylmetbyl)amino-2-( 1-
imida:z.olyl)quinazoline, 

4-{2-pbenoxyetbyl)amino-&methoxy-2-(1-
imida:z.olyl)quinazoline or 

4-(2-pbcnoxyctbyl)amino-2-(1-imidazolyl)quinazo
Jine, 

and pharmaceuti~y acceptable acid addition salts 

PCTIUS99/07046 

U.S. Patent Nq. 5,576,322 discloses compounds of the 

R1~N R'-v- NAR5 

(I) 

R" 

whc.rcin Rl. R3. and R4, e.,ch of which may be the same or 
different from each ulhcr, may each represent a hydrogen 
atom. a halogen atom or a lower alk:yl gnmp or a lower 
alkoxy bydrogc:o atom. R2 is a halogen or cyan gmup RS is 
a group repr~entt:d by the formula: 

ca, ~ 
-~-(CHv.-R" or -N u- Rfl 

wherein u is 3 or 4 and R61 represents a carl>oxyl group 
which may be px~tCcted or a bctcmaryl group; or RS is a 
group rcprc:scnte'd-by the fonnula: 

and R6 is a group. represented by the formula 

wherein X is hychugc:n mom or a halogen atom or 

-NHCK"l-cx~>· 
~ 0 

or the pharnuu:nlogicaOy acceptable salt that:o:C 
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Preferred co.mpounds include: 

2.(4-carl:loxypiperidino)-4-(3,4-meiliyte.ne-diox.rben· 
:c.yl) anrino-6-chloroquinazoline- or a ·phannaccuucally 
acceptable salt thereof. 

Sodium 2-(4-carboxypiperidino)-4-(3,4-metllylene-
diox.ybco::zyl) nmino-6-chloroquinaT.oline. 

' 
wo 94/29277 discloses compounds of the formula 

Formula (1) 

or- a phannaceutically aeceptable salt thereo~ wherein 

Ar is an optionally substituted azyl or heteroaryl ring selected from phcny~ naphthyl. 

pyridyl, pyrimidyl~ pyridazinyl, pyrazinyl. imidazolyl. thienyl. oxazolyl, 

benzimidazolyl, benzoxazolyl. indo!yl or ~hthenyl. 

Xis CHorN; 
RO is NR1R2 or hydrogen; and 

R 1 and R 2 are independently hydrogen or Ct-6alkyL 

JSDOCID: <W0_9959584A l_l_> 

Preferred compounds include: 

3-amino-4-[4-(3-pyridyl)]anilino-3-cyclobotene-1 ,2-dione, 

3-amino-4-[3-( 4-imidazolyl)anilino]-3-cyclobutene-1,2-dione. 

3-met:hylamino-4-[3-(5-methyl..t-imidazolyl)anilino ]-3-cyclobntene-1.2-diolie. 

3-dimethylamino-4-[3-(5-methyl-4-imiduolyl)anilino ]-3-cyclobittene-1.2-dione. 

3-amino-4-{3-{l-methyt-4-pyridyl)anillnol-3--cyclobutene-1,2-dione, 

3-amino-4-[3-(2--oxazolyl)anilino]-3-cyclobutene-l~one, 

3-amino-4-[3-( 4-pyridyl)anillno]-3-cyclobutene-1.2-dione, 

3-amino-4-[3-(3·pyridyl)anllino]·3-cyclobutenc-1,.2-dione. 

3-amino-4-[3-(2-pyrldyl)anilino]-3~clobutcne-1,2-dionc, 

3-amino-4-[3-(2-lhienyl)anilino]-3-cyclobutene-1.2-dione, 

l-amino-4-[3-(3-thienyl)anilino)-3-cyclobutene-1.2-dione. 
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3-amino-4-[3-(2-thianaphthenyl)anilino]-3-cyclobutene-1,2-dione, 

3-amino-4-[3-(5-pyrimidyl)anilino)-3-cyclobutene-1,2-dione, 

3-amino-4-[3-(2-benzoxazoyl)anillno]-3-cyc1obutene-l.~dione. 

3-amino-4-{3-(2-benzimidazolyl)anilino]-3-cyclobutene:-1.2--dione. 

3-amin0-4-[3-(2-indolyl)anilino]-3-cyclobutene-1,2-dione, 

3-amino-4-(3-phenyl)anilino-3-cyclobutene-1,2-dione. 

3-amino-4-[3-{2.:.hydroxyphenyl)anilino]-3-cyclobutene-1,2-dione, 

3-amino-4-[3-(2-methoxyphenyl}anilino)-3-cyclobutene-1,2.-dione. 

3-amino-4-[3-(3-~ydroxy-2-pyridyl)anilino ]-3-cyclobutene-1,2-dione. 

3-amino-4-[3-(2-imidazolyl)anilino ]-3-cyclobutene:.l ,2-dione, 

3-amino-4-[ 6-( 4-pyridyt)-2-pyridylamino ]-3-cyclobutene-1,2-dione, or 

3-[3-(4-pyridY.l)anilino]-3-cyclobutene-1,2-dione. 

or a pharri:mceutically acceptable salt thereof. 

WO 95/19978 disc.loses c_ompounds of the formula 

0 

(I) 

and salts and solvates thereof. in which: 
RO represents hydrogen, halogen or C1-s alkyl; 

R1 represents hydrogen, C1-salkyl, ~-6 alkenyl, ~-G alkynyl, hi:lloC1-

salkyl, C3-8cycloalkyl, C3.scycloalkyiC1-3alkyl, aryrc1-3alky! or 

heteroaryiC1-3alkyl; 
R2 represents an optionally substituted monocycHc ~romatic. ring 

selected from benzene, thiophene, furan and pyridine or an optionally 

substituted bicyciic ring 0~ 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-rnembered 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 1 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-

methyienedioxyphenyl)-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-y!}-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-thienyl}-2-methyl

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

Cis-2,3,6, 7, 12, 12a-hexahydro-2-butyl-6-( 4-methylphenyl}

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-

methylenedioxyphenyl)-pyrazinoi2',1 ':6, 1 ]pyrido£3,4-b]indole -1.4-dione; 

(6R, 12aR)-2,3,6,7,12,12a-Hexahydro-2-cyclopentyl-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-cyclopropylmethyl~-( 4-

methoxyphenyl)-pyraiino£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-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-methyl-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-6-(3,4-methylenedioxyphenyl}

pyrazino[2'. 1': 6,1] pyrido [3,4-b] indole-1,4-dione; 

(SaR, 12R,_ 14aS)-1,2,3,5,6, 11, 12, 14a-Octahydro-12-{3,4-

methyJenedioxyphenyl)-pyrrolo[1",2'': 4',5']pyrazino[2',1': 6,1]pyrido[3,4-

b ]lndole-5-1.4-dione; 
and physiologicaJiy acceptable salts and solvates ther:eof. · 

WO 96/28429 discloses compounds of the. fonnula 

0 

wherein: 
Rl is tert-butyl, or cyclopentyl; 
R3 is me thy 1, ethyl, or phenylmethy 1; 

_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 



INTELGENX 1024, pg. 689

PCTIUS99/07046 
wo 99/59584 

-51-

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, 1-benzimidazolyl, 

1. 2, 3, 4 -tetrahydro- 2- isoquinol inyl, ·1, 2 ;3. 4- tetrahydro-1-
quinol.inyl, hydroxy, 1-i.midazolyl, 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-addit.ion salt and/or hydrate thereof. 

Preferred compounds include: 

1-cyclopentyl-3-ethyj.-6- {4.-~methoxyphenylmethyl )pyrazoio 
(3,4-d]pyrimindin-4-one, 

1~cyclopentyl-3-ethyl-6-(4-hydroxypheny~ethyl)pyrazolo 

[3,4-d)pyrimindin-4-one, 

l-cyclopentyl-3-ethyl-6-Cphenylmethyl)pyrazolo[3,4-d) 
pyrimindin-4-one, and 

1-cyclopentyl-3-ethyl-6-(4-arodnophenylmethyl)pyrazolo 
[3,4-d)pyrimindin-4-one. 

WO 96/28448 discloses compounds of the formula 

wherein: 
Rl 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, s·ubst.ituents selected from the group 

consisting of lower-al.koxy. lower-alkyl, hydro~y. 1-imidazolyl, 

300CID: <W0_9959584A 1_1_> 
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lower-alkenyloxy, dilower-alkylamino-lower-alkoxy, 4-rnorpholinyl

lower-alkoxy. lower-alkoxycarbonyl-lower-alkoxy, carboxylower

alkoxy, t.rifluorornethyl, 1-piperidinyl-lower-alkoxy, 1-
pyrrolidinyl-lower-alkoxy, nitro, halo, amino, -CCH2)20-, lower

alkylsulfonylamino. lower-alkoxy-lower-alkoxy. :ower-alkenyl, 
dilower-alkylamino, -0CH(CH)}CH2-· 4-morpholinylcarbonyl-lower

alkoxy, 4-thiomorpholinyl-lower-alkoxy, pyridinyl-lower-alkoxy, 1-

lower-alkyl-3-hexahydroazepinyloxy, and 1-lower-alkyl-4-

piperidinyl o~; or a pharmaceutically acceptable acid-addition 

salt and/or hydrate thereof. 

Preferred compounds include: 

l- cyclopentyl-3-ethyl-6-(2-propoxyphenyllpyrazolo{3,4-d] 

pyrimindin-~-one, 

1-cyclopentyl-3-ethyl-6- [4- (1-imidazolyl) phenyl]pyrazolo 

[3,4-d]pyrimindin-4-one, 
1-cyclopent.yl-3-ethyl-6- [ 3- C 2- ( 4 -morpholinyl) et.hoxy) 

phenyl)pyra=olof3,4-d)pyrimindin-4-one. 
1-~-~lopent.yl-3-et.hyl-6-(2-ethohy-4-(1-imidazolyl)phenyll 

pyrazolo£3.~-d}pyrimindin-4-one, and 
1-cyclopentyl-3-ethyl-6-(2-(CH2=CHCH20)phenyl]pyrazolo 

(3,4-d) pyrimindin-4-one. 

~SDOCID: <W0_9959584A 1_1_> 
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WO 96/32003 discloses compounds of the formula 

0 

and salts and solvates thereof. in which: 

RO represents hydrogen, halogen or C1-5 alkyl; 

R 1 is selected irom the group consisting of: 

{a) hydrogen; 

(I) 

(b) C 1-6alkyl optionally substituted by one or more substituents. selected 
from phenyl, halogen, -C02Ra and -NR•Rb; 

(c) c~cycloalkyl; 

(d) phenyl; and 

(e) a 5· or 6-membered heterocyclic ring containing at feast one 

heteroatom selected from_ oxygen.. nitrogen and sulphur, and being . 

optionally substituted by one or more c1~alkyl. and optionally linked to 

the nitroge~ atom to which R 1 is attached via C 1.qalkyl; 

R2 is selected from the group consisting of: 

(f) CucycloalkyJ; 

(g) phenyl optionally substituted by one or more substituents selected 

from -OR8
, -NRaRb, halogen, hydroxy, trifluoromethyt, cyano and nitro; 

(h) a 5- o.r 6-rnembered heterocyclic ring containing at least one 

{i) 

heteroatom selected from oxygen, nitrogen and sulphur; and 

(n) 
a bicyclic ring ~ · attached to the rest of<the molecule via 

one of the benzene ring earbon 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 1-5alkyl. 
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Preferred compounds include: 

lSOCX::ID: <W0_9959584A 1_1_> 

,, 

Cis-2-benzyl-5-(3,4-methylenedioxyphenyl)-5,6, 11,11 a-tetrahydro-1 H..oimidazo 

[1',5': 1,6]pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-benzyl-5-{3,4-methylenedioxyphenyl)-5,6,11, 11 a-tetrahydr~1 H-imidazo 

[1' ,5':1 ,6]pyrido[3.4-b]indole-1 ,3(2H)-dione: 

Cis-5-(4-methoxyphenyl)-2-methyl-5,6,11,11a-tetrahydro-1H-imidazo [1',5•:1,6] 

pyrido[3,4-b]indole-1 ,3(2H)-dione; ) 

Cis-2-ethyl-5-{4-methoxyphenyl)-5,6,11, 11a-tetrahydro-1 H-imidazo[1',5':1,6] 

pyrido[3,4-b)indofe-1,3(2H)-dione; 

Trans-2-ethyf-5-(4-methoxyphenyl}-5,6,11, 11 a-tetrahydro-1 H-imidazo[1',5':1.61 

pyrido(3,4-b]indole-1,3(2H)-dione; 

Trans-2-ethyl-5-(3,4-methylenedioxyphenyl)-5,6, 11, 11a-tetrahydro-1H-imidazo 

[1 ',5':1,6Jpyrido(3,4-b]indole-1 ,3{2HHiione; 

Trans-2-ethyl-5-(2-thienyl)-5,6, 11,11 a-tetrahydro-1 H-imidazof1'.5':1,6] pyrido 

[3,4-b)indole-1 ,3(2H)-dione; 

Trans-5-(4-dimethylaminophenyl)-2-ethyl-5,6,11,11 a-tetrahydro-1 H-imidazo 

[1' ,5': 1,6) pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-butyl-9-methyl-5-phenyl-5,6,11,11a-tetrahydro-1 H-imidazoi1',5':1,6] 

pyrido[3,4-b]indole-1,3(2H)-dione: 

Trans-9-bromo-2-butyl-5-phenyl-5,6.11:.11a-tetrahydro-1 H-imidazo(1',5':1 ,6] 

pyridof3,4-b]indole-1,3(2H)-dione; 

Cis-2-butyl-5-(4-methoxyphenyl)-5,6,11, 11a-tetrahydro-1 H-imidazo [1'.5':1,6] 

pyrido[3.4-b]indole-1.3(2H)-dione; 

Trans-2-butyl-5-(~methoxyphenyl)-5,6,11,11a-tetrahydro-1H-imidazo (1',5':1,6] 

pyridof3,4-b ]indole-1,3(2H)-dione; 

Cis-2-butyl-9-fluom-5-(4-methoxyphenyJ)-5,6,11,11 a-1etrahydro-1 H-imidazo 

{1',5':1,61 pyrido[3,4-b]indote-1 ,3(2H)-dione: 

Trans-2-butyl-9-fluoro-5-(4-methoxyphenyl)-5.6,11,11 a-tetrahydro-1 H-imidazo 

. {1',5.:1,6] pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-butyl-5-(3.4-me1hylenedioxyphenyl}-5,6,11 ,11 a-tetrahydro-1 H-imidazo 

{1' ,5":1,6] pyrido[3,4-b]indole-1 ,3(2H)-dione; 

Cis-2-butyl-5-(3-chlorophenyf)-5,6,11,11 a-tetrahydro-1 H-imidazoi1' ,5': 1,6]pyrido 

{3,4-b ]indole-1,3{2H)-dione; 

Trans-2-butyl-5-(3-chlorophenyt)-5,6,11,11a-tetrahydro-1H-imidazo{1'.5':1,6) 

pyrido {3,4-b]indote-1.3{2H)-dione; 

Cis-2-butyl-5-(4-chtorophenyl)-5,6,11,11a-tetrahydro-1 H-imidazo [1',51:1,6] 

pyrido [3.4-b]indole-1,3(2H}-dione; 

Trans-2-butyl-5-{4-chlorophenyl)-5,6,11 ,11a-tetrahydro-1 H-imldazo (1',5•:1 ,6] 

pyrido[3,4-b)indole-1,3(2H)..;dione; 

Trans-2-butyl-5-(4-fluorophenyl)-5,6,11,11a-tetrahydro-1H-imidazoi1',5':1,6J 

pyrido [3,4-b]indole-1,3(2H}dione; 
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Trans-2-butyl-5-(4-hydroxyphenyl}-5,6,11,11a-tetrahydro-1H-imidazo[1',5':1,6] 

pyrido [3,4-b]indofe-1 ,3(2H)-diane; ~ 

Cis-2-butyl-5-(4-trifluoromethylphenyf)-5,6, 11,11 a-tetrahydro-1 H-imidazo 

[1',5':1,6Jpyrido[3,4-b]indofe-1,3(2H}-dione; 

Cis-2-butyl-5-(4-cyanophenyl)-5,6,11, 11 a-tetrahydro-1 H-imidazo[1' ,5': 1,6} pyrido 

[3,4-b]indofe-1,3(2H)-dione; 

Trans-2-butyf-5-(4-cyanophenyJ)-5,6, 11,11 a-tetrahydro-1 H-imidazo[1' ,5': 1,6] 

pyrido(3,4-b]indole-1,3{2H)-dione; 
\ 

Cis-2-butyl-5-(4-nitrophenyl)-5 ,6 ,11 , 11 a-tetrahydro-1 H -imidazo( 1' ,5': 1,6]pyrido 

[3,4-b)indole-1,3{2H)-dione; 

Trans-2-butyl-5-(4-nitrophenyl}-$,6,11,11 a-tetrahydro-1 H-imidazo[1' ,5': 1,6) 

pyrido[3,4-b]indole-1,3{2H)-dione; 

Cis-2-butyJ-5-(3-pyridyf)-5,6, 11,11 a-tetrahydro-1 H-ttJ:lidazof1' ,5': 1.6]pyrido £3,4-b] 

indole-1 ,3(2H}-dione; 

Cis-2-butyl-5-(3-thienyl)-5,6,11.11a-tetrahydro-1 H-imidazo£1',5':1 ,6}pyrido {3.4-

b}indole-.1,3(2H}-dione~ 

Trans-2-butyl-5-(3'-thienyl)-5,6, 11, 11a-tetrahydro-1 H-imidazo[1" ,5':1 ,6) 

pyrido{3,4-b]indole-1,3(2H~~e; 

Cis-2-butyl-5-(3-furyl}-5.6,11,11a-tetrahydro-1H-imidazo[1 ',5': 1,6]pyrido [3,4-

b]indole-1.3(2H~ione; 

Trans-2-butyl-5-(3-furyf}-5,6, 11,11 a-tetrahydro-1 H-imidazo[1 '.5':1,6} pyrido[3,4- -

b]indole-1 .• 3(2H~ione; 
Cas-2-cyclohexyl-5-{4-methoxyphenyl)-5,6, 1 1,11a-tetrahydro-1 H-imidazo 

[1',5':1,6) pyrido[3,4-b]indole-1,3{2H)-dione; 

Trans-2-cyclohexyl-5-(4-methoxyphenyl)-5,6,11,11a-tetrahydro-1 H-imidazo 

(1' ,5': 1 ,6) pyrido[3,4-b )indole-1 ,3(2H)-dione; 

Cis-2-cyclohexyl-9-fluoro-5-(4--methoxyphenyl)-5,6,11,11 a-tetrahydro-1 H

imid azo(1' ,5': 1.6] pyridof3 ,4-bJindole-1,3{2H)-dione; 
-- ---·-
Trans-2-cyclohexyl-9-fluoro-5-(4-methoxyphenyl)-5,6,11,11 a-teb"ahydro-1 H-
imidazo[1',5':1,6J pyrido[3,4-b]indote-1,3(2H)-dione; 

Trans-2-benzyJ-5-phenyJ-5,6,11,11 a-tetrahydro-1 H-imidazo[1• ,5': 1,6]pyrido [3,4-

b]indole-:-1,3(2H)-dione; 

Cis-2-benzyl-~4-methoxyphenyl)-5,6,11,11 a-tetrahydr0-1 H-imidazo[1'.5': 1,6] 
pyrido [3,4-b)indole-1,3(2H)-<iione; 

Trans-2-t>enzyJ-5-(4-methoxyphenyl)-5,6, 11,11 a-tetrahydro-1 H-imidazo[1',5': 1,6] 
pyrido [3,4-b)indole-1.3(2H)-<:Jione; 

(5R, 11aR)-2-benzyl-5-(3,4-methylenedioxyphenyl)-5,6.11,11a-tetrahydro-1H
imidazo (1.,5':1,6]pyrido{3,4-b}indole-1.3(2H)-dione; 

Trans-2-benzyl-5-(4-hydroxypheny2)-5,6,11,11a-tetrahydro-1 H-imidazo [1',5': 1 ,6] 
pyrido [3,4-b)indote-1 ,3(2H)-cfione; 
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Trans-2-(2-chloroethyl)-5-(4-methoxyphenyl)-5,6,11,11 a-tetrahydro-1 H-imidazo 

[1'.5':1,6] pyrido[3.4-b]indole-1 ,3(2H)-dione; 

Cis-2-benzyt-5-cyctohexyJ-5,6,11.11a-tetrahydro-1H-imidazoi1',5':1,6] 

pyrido[3,4-b]indole-1,3(2H)-dione; 

Trans-2-benzyl-5-cyclohexyl-5,6,11,11a-tetrahydro-1 H-imidazo[1',5':1,6] _ 

pyridof3.4-bJindole-1,3{2H}-dione: 

Trans-2-butyl-5-phenyl-5,6.11,11 a-tetrahydro-1 H-imidazt;>[1',5': 1,6)pyrido[3,4-
b]indole-1,3(2H)-dione: ' 

T rans-2-cyclohexyl-5-phenyl-5,6.11,11 a-tetrahyd~o-1 H-imidazo[1' ,5': 1,6] pyrido 

[3,4-b)indole-1,3(2H)-dione; 

Cis-2-cyclohexyl-5-phenyl-~.6.t1,11a-tetrahydro-1 H-imidazo[1',5':1,6] pyrido 
[3.4-b]indole-1,3{2H)-<iione: 

Trans-2-ethoxycarbonylmethyl-5-(4-methoxyphenyl)-5,6,11, 11 a-tetrahydro-1 H
imidazo[1' ,5': 1,6] pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-5-{4-methoxyphenyl)-2-[2-(2-pyridyl)-ethyl]-5,6,11, 11a-tetrahydro-1 H

imidazo[1' ,5': 1.6]pyrido[3.4-b ]indole-1,3(2H)-dione: 

Trans-2-cyctopropyl-5-phenyl-5,6,11, 11a-tetrahydro-1 H-imidazo[1',5':1,61 
pyrido[3,4-b}indole-1,3(2H)-dione: 

Trans -2-phenethyl-5-phenyl-5,6, 11, 11a-tetrahydro-1 H-imidazo{1',5':1,6] 

pyrido{3,4-b]indole-1.3(2H)-dione; 

Trans-5-phenyl-2-(2-py(idylmethyt)-5,6,11 ~ 11a-tetrahydro-1 H-imidazo 
[1' ,5': 1,6]pyrido[3.4-b}indoie-1,3(2H)-dione; 

Trans-5-phenyt-2-{4-pyridylmethyl)-5,6, 11,11 a-tetrahydro-1 H-imidazo 

( 1' ,5':1,6]pyrido[3,4-b]indole-1.3(2H)-dione; 

T rans-5-( 4-methoxyphenyl)-2-(3-pyridylmethyl)-5 ,6,11 , 11 a-tetrahyd ro-;.1H

imidazo[1',5':1,6]pyrido[3,4-b]indole-1,3(2H)-dione: 

Trans-2-(2-dimethylamino-ethyl)-5-(4-methoxyphenyl)-5,6,11, 11a-tetrahydro-

1 H-imidazo[1 • .5': 1 ,6}pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-2-(3-dimethylam\no-propyl}-5-(4-methoxyphenyl)- 5,6.11,11 a-tetrahydro -

1 H-imidazo[1',5':1.6] pyrido [3,4-b]indole-1 ,3(2H}-dione; ., 

Trans-2-(2-morpholin-4-yl-ethyl)-5-phenyl-5,6.11,11 a-tetrahydro-1 H

imidazoi1',5':1,6]. pyrido (3,4-b]indole-1,3(2H)-dione; _ 

Trans-5-(4-methoxypher1YI)-2-{3-(4-methyl-piperazin-1-yl}-propyl]- 5.6.11,11a

tetrahydro-1 H-imidazo[1",5':1.6] pyrido (3,4-b]indole-1,3(2H)-dione; 

Trans-5-(4-methoxyphenyl)-2-(2-pyrrolidin-1-y~thyl)-5.6, 11,11a-tetrahydro-1 H-
imidazo[1'.5':1,6] pyrido [3,4-b)indole-1 ,3(2H)-dion; -. 

Trans-5-(4-methoxyphenyl)-2-[2-(1-methyl-pyrrolid in-2-yl}-ethyl]-5,6.11, 11a

tetrahydro -1 H-imidazo[1 ',5':1,G] pyrido [3,4-b]indole-1,3(2H)-dione; 

Trans-5-(4-methoxyphenyl)-5,6,11, 11a-tetrahydro-1 H-imidazo[1\5': 1,6] pyrido 

[3.4-b]indole-1,3 (2H)-dione; 

Cis-5-(4-methoxyphenyl)-5,6,11,11 a-tetrahydro-1 H-imidazo{1'.s•:1,6] pyrido [3.4-

b)indote-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, hydroxy£mino(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 

(11 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 heterocyclic 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-

mernbered carbocyclic ring optionally 

substituted with oxo, 

or its pharmaceutically acceptable salt. 

wherein 

WO 97/03070 discloses compounds of the formula 

R1 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 indoly~ group~ indolinyl group, 

lH-indazolyl group, 2{1H)-quino1Lnonyl qroup, 3,4-

dihydro-2(1H)-quinolinonyl group and 3,4-dihydro-

1,4(2H)-benzoxazinyl group, said heterocyc~ic group may 

have 1 to 3 substituents selected from the group 

consisti.ng of: 

a group of the formula -B-R4
, (li is a lower alkylene 

group; R4 is a 5- to 11-membered s·aturated 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 ~ower a1.ky1 group, a 1ower al.koxy group a~d 
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oxo group) or a group of ,the formula -NR~6 (R~ and R6 

are each the same or different, and e hydrogen atom, a 

lower alkyl group, a cyc~oalkyl group, a pyridyl

carbonyl group, an isoxazolylcarbonyl group which may 

have 1 to 3 lower alkyl groups as the substi. tuents, a 

pyrrolylcarbonyl group.or an amino-substituted lower 

alkyl group which may have a lower alkyl group as the 

substituent; furt~er 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 al~enyl group;_a low~~ 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 

.!1 i.s 0 or 1. 

Preferred compounds include: 

1-Benzyl-6-chloro-2-{1-[3-(i.midazol-1-

yl)propyl]indol-5-ylaminocarbonyl}benzimidazole. 

l-Benzyl-6-chloro-2-{l-[3-(N-cyclohexyl-N

methy1ami.no)propyl]indol-5-y1aminocarbony1}

benzimidazole. 

SOOCID: <W0_9959584A 1_1_> 
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1-Benzyl-6-chloro-2-{l-[3-(pyrazol-1-

yl)propyl}indol-5-ylaminocarbonyl}benzimidazole. 

1-Benzyl-6-chloro-2-{1-(3-(1,2,4-triazol~l

yl)propyl]indol-5-ylaminocarbonyl}benzimidazole. 

1-Benzyl-6-chloro-2-{1-(3-(3,5-

dimethylisoxazol-4-ylcarbonylamino}propyl]indol-5~ 

ylaminocarbonyl}benzimidazole. 

1-Benzyl-6-chloro-2-{1-(3-(4-phenyl-4-

hydroxypiperidin-1-yl)propyl]indol-5-ylaminocarbonyl}-

benzimidazole. 

l-Benzyl-6-chloro-2-{4-[3-{pyridin-2-

ylcarbonylam.ino)propyl]-3,4-dihydro-l.,4{2H)-benzoxazin-

7-ylaminocarbonyl}benzimidazole. 

WO 97/03675 discloses compounds of the formula 

0 

(I) 

R2 

and satts and sofvates (e.g. hydrates) thereof, in which: 
RO represents hydrogen, halogen or c1-6 alkyl; 

R1 r~presents hydrogen, C1-ealkyl, C2 -s alkenyl, ~.s alkynyl, haloC1·6alkyl, 

C3.scycloalkyl, C3-acycloalkyiC1-3alkyl, aryiC1-3alkyl or heteroaryfC1.3alkyl; · 
R2 represents an optionally substituted monocyclic aromatic ring selected 

from benzene, thiophene, furan and pyridine or an optionally substituted bicyclic 

0~ . . 
ring ~ attached to the rest of the mole~ule via one of the benzene 

ring carbon atoms and wherein the fused ring A is a 5- or 6-membereq ring 

which may be saturated or partially or fully unsaturated and comp.ris~s carbon 

atoms and optionally one or two heteroatoms selected from oxygen, sulphur and 
nitrogen; and 

R3 represents hydrogen or C1_3 alkyl, or R 1 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: 

;DQCID: <W0_9959584A1_1_> 

Cis-2 ,3 ,6,7 ,12 ,12a-hexah ydro-2-( 4-pyridylmethyl)-6-(3,4-methylenedioxyphenyl)

pyrazino[2', 1': 6, t]pyrido[3.4-b]indole-1,4-dione: 

Cis-2,3,6, 7, 12, 12a-hexahydro-&-(2,3-<lihydrobenzo[b ]furan-5-yl)-2-methyl

pyrazino[2',1':6,1Jpyrido[3,4-b]indole -1.4-dione; 

Cis-2,3,6, 7,12, 12a-hexahydr~5-bromo-2-thienyl)-2-meth~
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-methy!phenyJ}

pyrazino[2',1':6,1]pyrido[3,4-b]indole -1.4-dione; 

(6R, 12aR)-2,3,6, 7 ,12,12a-Hexahydro-2-lsopropyl-6-(3,4-methylenedioxyphenyl)

pyrazino[2', 1':6, 1]pyndo[3,4-b]indole -1 ,4-dione; 
(6R, 12aR)-2,3,6,7 ,12,12a-Hexahydro-2-cyclopentyl-6-{3,4-

methylenedioxyphenyl)-pyrazino[2',1':6,1]pyridof3.4-b]indole -1.4-dione; 

(6R,12aR}-2,3.6, 7.12,12a-Hexahydl-o-2-cyCfopropyJmethyl-6-{4-methoxyphenyl)

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-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-meth~-6-(3.4-methytenedioxypt1enyl)
pyrazino[2',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[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-

methylenedioxyphenyl)-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-cycfopropyl-6-(3,4-methylenedroxyphenyl)
pyrazino[2'.1':6,1]pyrido[3.4-b]indole -1.4-dione; 
(3S, 6R,12aR)-2,3,6,7,12,12a-hexahydro-3-methyl-6-(3,4-

methyfenedioxyphenyf)-pyrazino{2' .1':6,1]pyrido[3,4-b ]indole -1.4-dione; 

and physiologically acceptable salts and solvates (e.g. hydrates) thereqf. 
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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 C1-6alkyl; . 

R2 represents the blcyclic ring 

(I) 

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-benzofuranyl)-pyrazino[2', 1':6, 1] 

pyrido [3,4-b}indole-1.4-dione; 
(3S, 6R':' 12aR)-2,3,6,7,12, 12a-Hexahydro-6-(5-benzofuranyl}-3-methyl-

pyrazino[2',1':~,1] pyrido [3,4-b]indole-1 ,4-dione; 

(35, 6R, 12aR)-2.3,6, 7 .12,12a-Hexahydro-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-benzofuranyl)-2-isopropyl-pyrazino 

(2',1':6, 11 pyrido [3.4-b]indole-1 ,4-dione: 

and physiologically acceptable solvates thereof. 

"SDOCID: <W0_9959584A 1_1_> 
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WO 97/43287 discioses compounds of the formula 
p 

wherein 

R 0 represents -hydrogen or -halogen; 

R 1 is selected from the group consisting of: 

-hydrogen, 

-N02, · 

-trifluoromethyl, 

-trifluoromethoxy, 

-halogen, 

-cyan a. 

(I) 

a -5- or 6- membered heterocycli~ group . containing at least one heteroatom 

selected from oxygen. nitrogen and sulphur (optionally 

substituted by- C{=O)OR• or Ct .... alkyl), 

-c,~alkyl optionally substituted by -oR•. 

-C,.)alkoxy, 
-C(=O)R•, 

-0-C(=O)R•. 

-C(=O)QR•, 

-c, ... alkylene C(=O}OR•. 

-0-C\_.alkylene -C(=O)OR•, 
.c,-_.alkylene4-C, ... alkylene-C(=O)OR•. 

-C(=O)NR.SOzRc. 
-C(=O)C,.,.a1kylene Het, wh_erein Het represents 5- or 6-membered heterocyclic 

group as defined above, 

-C1..,.alkylene NR•R"'. 

-C2~alkenyleneNR'"Rb. 
-C(=O)NR•Rb, 

-:-C{=O)NR.R", 
-C(=O)NR•c,~lkylene OR0 

-C{=O)NR•c,_.alkylene Het. wherein Het represents a 5- or 6-membered 

3DOCID: <W0_9959584A1_1_> 
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-0-C,,...alkylene Het. wherein Het represents a 5- or 6- membered heterocyclic 

group as defined above, 

-O-C2..,.alkylene-OR•. 
-0-C2..,.afkylene-NR• -C(=O}-ORb, 

-NR•Rb, 

-NR•c,..,.alkyJeneNR•Rb, 

-NR.C(=O}Rb. 

-NR.C{=O)NR•Rb, 

-N(S02C,,...alkyl)2, 

-N R•{ S OzC ,..,..alkyl), 

-S02 NR•Rt>, and 

-0 S O,trifl uoromethyl: 
R 2 is selected from th.e group consisting of: 

-hydrogen, 

-hatogen, 

-oR·. 
-c,~ alkyl, 

-N02. and 
-NR•Rb. 

or R 1 and R2
, together form a 3- or 4- membered alkylene or alkenyfene chain. 

optionalty containing at least one heteratom ; 

R 3 is selected from the group consisting of: 

-hydrogen, 
-halogen. 

-N02, 
-triffuoromethoxy, 

-c,~alkyJ, and 
-C(=O)QR•; 
R .. is hydrogen, 

or R3 and R" together fonn 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 c1~lkyl; 

Rc represents phenyl or C+6cycloalkyl, which phenyl or C4-6cyctoalkyf can be 

optionally substituted by one or more halogen atoms, one.or more -C(=O)oR• or 

one or more -OR•; 

olSDOCID: <W0_9959584A 1_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. 

PCT /US99/07046 

U.S. Patent No. 5,393,755 discloses compounds of the 

formula 

;OOCID: <W0_9959584A1_1_> 

(l) 

or 

(I') 

wherein 
.J is oxygen or sulfur, 
Rl is hydrogen, alkyl oralkylsubstitutcd with aryl or 

hydroxy; 
R2 is hydrogen. azyl. heteroaeyl. cycloalkyl, alkyl or 

alkyl substituted with aryl. baeroaryl; hydroxy, 
alkoxy, .amino, monoalkyl amino or dialkylami:no, 
or -(CHVm TCOR20 whcn:in m is an integer from 
1 to 6. Tis oxygen or -NH-and R20is hydrogc::o. 
aryl. heteroaryl, alkyl or alkyl substituted with acyl 
or beteroaryl; 

Rl is hydrogen, halo, trilluoromethyl. alkoxy. alkyl
thio. alkyl. cycloalkyl. aryl. aminosulfonyl, amino. 
monoalkylamino, dialkylamino, hydroxyalk
ylamino, aminoalkylamino, carlloxy, alkoxycar
bonyl or aminocarbonyl or alkyl substituted with 
aryl. hydroxy. alkoxy, amino, monoalkylamino or 
dialkybmino; . 

R'", Rb. RCand Ref independently represent hydrogen, 
alkyl. cycloalkyl or aryl; or(R"andRII) or (R.eand 
Rtf) or (Rband R.<) can complete a satnrated ring of 
S- to 7--catbon atoms. or (R4 and Rb) taken together 
and (R.h and R') taken together, each complete a 
satorated rills of S- to 7-cu:bon atoms, wherein 
each ring optionally can contain a sulfur or oxygen 

. atom and whO£e carbon atoms may be optionally 
substituted with one or more or the following; 
alkenyl. alkynyl, hydroxy, carboxy~ alkoxycar

. bonyl. alkyl or alkyl subsbtutr:d with hydroxy. 
carlloxy or alk.oxycubooy1; or such aatucued ring 
can have two adjacent. carbon atoms which are 
shan:d with an. adjoining acyl ling; aod 

n is zero or one. ·· 
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Preferred compounds include: 
'· 
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cis-5,6a. 7,8,9,9a-Hexahydro-5-methyl-3-(phenylme
tbyl)cyclopenta[4,S]imidazo{2, 1-b)purin-4--one; 

7 ,8-Dihydro-5-methyl-3-(phenylmetbyi)-JH
i:midazo[2,l-b]purin-4(5H)-one; 

cis-6n, 7 ,8,9, 10, l Oa-Hexahydro-5-methyl-3-(phen ylme
thy1)-3H-benzimidazo[2.1-b]purin-4(5H)-one; 

5,7,8,9-Tetrahydro-5-methyl-3-(phenylmethyl)
pyrimido[l, 1-b]purin-4(3H)-one; 

7,8-Dihydro-8-phenyl-5-methyl-3-(phenylmethyl)-3H-
imidazo[2,1-b]purin-4{S~e; l 

S', 7' -Dihydro-5' -methyl-3' -(phenylmctbyl)spUo[cy-
clohexane-1.8'-(8H)imidazo{2,1-bJpurin]4'(3'H)-one; 

cis-5,6a.ll,lla-Tetrahydro-5-methyl-3-(phenylmethy1-
)indeno[ 1' ,2':4,S]imidazo(Z,l-b)purin-4(3H)-one; 

S', 7' -Dihydro-2' ,s• dimethyl-3 '-(phenylmethyl)spiro{ cy
clohe:xane-1,7'(8'H)-imidaw[2,1-b]purin}4'
(3'H)-one; 

7 ,8-l;)ihydro-2,5, 7, 7 ,8(R,S)-pentametbyl-3H
imidazo{2.1-b]purin-4(SH)-one; 

cis-S,6a, 7,llb-Tetrahydro-5-methy1-3-(phenylmetbyl
)indeno[2', I' ,:4,S]imidazo[2,1-b)purin-4(3H)-one; 

cis-S,6a. 7,8,9,9a-Hexahydro-2,5-dimethy1-3-(phenylme
thyl)cyclopent[4,5]imidazo{2, l-b]pur.in-4-(3H)-one; 

S' -Methyl-3' -(phenylmethyl)-spiro[cyclopeot.an.e-1, 7'
(8'H)-(3'H)imidazo[2, 1-b ]purin]-4-(S'H)-one; 

7,S-Dihydro-45,7,1-tetramethyl-3-(phenylmethyl)-3H
imidozo{2,1-b}purin-4(S'H)-one; 

7,8-Dihydro-7(R)·phenyl-2,5-dimethyl-3-(phenylme
thyi)-3H-imidazo[2.1-bJpurin-4(5H)-one; 

7,S-Dihydro-l,5-di.metbyl-3,7{R}-bis(phenylmethyl)-
3H-imidazo[2, l·b)purin-4{5H)-one; 

(+)-7.8-Dih.ydro-2,s:aimetbyl-7~yl-3-(phenylme
thyi)-3H-imidazo[2.l·b]purin-4(Sffl-one; 

6a(S)-7.S,9,10,10a(R)-Hexhydro-l,S-dimethyl-3-
(phc:nylmethyl)-3H-bcnUmidazo{2,1·b )purin-
4(SH}cne; 

6a(R)-7,8,9,10,10a(S)-hexahydro-2,5-dimethy1-3-
(phenylmethyl)-3H-benz.imidazo[2,1-b}purin-
4(SH)-one; . 

7 ,8-Dihydro-2.5-dimethyl· 7(R.)-i.Gopropyl-3-(phe:nylme
tbyi)-3H-imidazo[2.1-b]purin-4(SH)-oue; 

7 .&-Dihyd.ro-2,5, 7(R)-trimethyl-3-(phenylmethyl)-3H
imidazo[2.1-b]purin-4(SH)-one; 

cis,. 7,7a,&,9.10,10a-Hexahyd.ro-2.5-<limethyl-3-(phenyi
methyl)-3H-.cyclopenta[S,6]pyrimido[2.1-b ]purin-
4(5H)-one; 

7,8-Dih}'dto-2.5-dimethyl-7(S)-(l·methylpropyl)-3-
(phenylmethyl)-3H-imidazo[2, 1-b)parin-4(SH)-ooe; 

7.8-Diliydro-2,5-dimethyl-7(R.)-(2.-rnethylpropyl)-3-
(pbenylmetbyl)-3H-im.idazo[2, 1-b )purin-4(5H)-one; 

7,8-Dihydro-2,~yl-7(R..S)-(mcthoxycarbonyl)-3-
(phenylmethyl)-3H-Jmidazo[2, 1-b]purin-4(SB)-one; 

7,8-Dihy.dro-2,S4imethyl· 7(R.S}(l-propyl)-3-(pbenyl· 
melhyl)-3H·imidazo[2.l-b]purin-4{SH)-one; 

7,8-Dihydro-2.5-dimethyl·7(S){l-methylethyl}-3-
(phenylmethyi)-3H-imidazo[2, 1-b ]purin-4(SH}-one; 

7,S-Dihydro-2,5,7,7,8(R.8H>entamethyl-3H
imidazo{2.1-b]pwin-4(SH}one; 

5. 7 .B.9-Tetrahydro-2.S,7.9(R.S)-pentamethyl-3-{phenyl
methyl)-pyrimido[2.1-b)parin-4(3H)-one; 

S,6a(R.). 7.S.9,9a(S)-Hcxahydro-2,5-dimethyl-3-{pbeuyl
methyl)cyclopent[4.S]imidazo[2, 1-b)parin-4{3H)-one; 

S,6a(S), 7 ,8,9.9a(R)-He.xahydro-2,S-dim~yi-3-(pbcnyl
medlyl)cyclope:nt(4.S]Jndda:z:o[2. 1-b]purin-4(3B)-one; 

cis-6a. 7,S.9.10,10a-Hcxahydro-2.5-di:methyl-3-(phenyl
methy1).3H «nzimMazo{2,1-b]puri:n-4(SH)-one; 
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5' ,7' -Dihydro-2' .S' -diinethyl-3' -(phenylmethyl)spiro[cy
clohex.ane-1,8-(8H)-imidazo{2,1-b}porin)-4-(3'H)-one; 

cis-5,6a,7,8,9,9a-Hexahydro-2,5-dimethyl-3-(phcnylmc
thyJ)cyclohept [ 6, 7]imidazo(2,1-b Jpurin-4(3H)-ooe; 

cis-5,6a,. 7,8,9,9a-Hexallydco-5-methy1-kthyl-3-
(phenylmerhyl)cyclopeot[ 4,5Jimida:z:o[2,1-b ]purin-
4(3H)-one; 

cis-6a.,7,8,9,JO,IOa-H~ahydro-S-methyi-2-ethyl-3-
{phenylmethyl)-3H-benzimidazo[2.l·bJpurin-4-
(SH)-one; 

cis-5,63., 7 ,8,9,9a.-Hexa.hydro-S-methyl-2-ethyl-3-
(phenylmethyf)cyclopent [4,S]imidazo[2,l-b ]pwin-
4(3H)-one; 

cis-5 .6a. 7 ,8,9, 9a-Hc:xah ydro-5-methyl-2-phenyl-3-
(phenylmctbyl)cyclopent[4,SJimidazo[2.1-b]purin-
4(3H)-one; . 

cis-6a, 7 ,8,9,10,10a-Hexahydro-5-methyl-2-phenyl·3-
(phenylmethyi)-3H-benzimidazo[2, 1-b ]purin-
4(SH)~e; 

cis.-5,6a,7,8.9,9a-Hexahydro-5-methylcyclopen.ta[4,-
5]imidazo[2,l-b Jpurin-4(3H)-onCj 

cis-5 ,6a,7 ,8,9,9a-Hexahydro-2,S-dimethylcyClopc:nta[4,-
5Jimida.w[2, J-b]purin-4{3H)-one; 

cis·5,6a(R), 7,8,9,9a(S)-Hexahydro-2,S-di-methylcy-
clopent[4,5]imiduo[2, 1-bJpurin-4(3H}one; 

2' ,5' -dimethyl-spiro{ cyclopen.tane--1, 7' -(8'H)-(3"Hr 
imidazo{2,1-b ]purin}-4'(S'H}one; 

7,8-Dihydro-2,5-dimethyl-7(R)-(I-methylethyl)-3H • 
imidazo[2, [ -b)pnrin-4(5H)-onc; 

7 ,S-Dihydro-2,5, 7, 7-te1rarnethyl-3H-imidazo(2,l -b ]pu
rin-4(5H}one; 

7,8-Dihydro-2.5-di methyl-7(S)-(l-methylethy1)-3H-
imidazo[2,1-b]purin-4(5H)-one; 

6a(R), 7 ,8.9,10, 10a(S)-Hexabydro-2,5-djmethyt-3H-be 
nzjmida ro[2, 1-bJpurin-4(511)-one; 

5',7'-Dihydro-2',S'-dimethylspiro{cyclohex.ane-1,7-
(8'H)-imida:z:o[2, 1-b ]purin}-4'(3'H)-one; 

cis-5,6a.7,8,9,9a-Hcxahydro-S-methyl-3-(phenylme
thyl)cyclopenta[ 4,S)imidazo{2,1-b]purin-4(3H)
thione; 

5,6a(R). 7,8,9,9a(S)-Hexahydm-2,5-dimethyt-3-(phenyl
methyl)cyclopent[4,s]imidazo[2, 1-b ]purin-4(3H)
thione; 

cis-S,6a, 7 ,8,9,9a-Hexahydro-S-methyl-3-(4-cblonr 
phcnylmethyJ)cyclopenta( 4,S]imidazof2.1-b]pariu-
4(3H)-one; 

cis-5,6a. 7 ,8,9,9a-Hexahydro-S-methyl-3-(cyclohc::cylme
thyl)cyclopent[4,S)imidaw[2,1-b]purin-4(3H)-ooe; 

cis-5,6a.7,8,9,9a-Hexabydro-5-methyl-3-{2-naphtlcyim.c
thyJ)cyclopent(4.s]imidazo[2.l-b ]purin-4(3H).one; 

S,6a(R),7,8,9,9a(S)-Hexahydro-2,5-dimethyl-3-(4-
bromophcnylmethyJ)cyclopeut{4,5]imidazo[2.1-b]pu
rin-4(311)-one; 

5,6a(R)-7,8,9,9a(S)-Hexahydro-2,S-dimethyl-3-(4-
mctboxyphenylmethyl)-cyclopent[4,.s]imidazo(2.1-
b ]purin-:4(JH}one; 

cis-!i,6a. 7 ,8,9,9a-Hexahydro-2,3,s-trimethylcy
clopenf{4,5Jimidazo(2,l-b)porin-4(3~e; 

cis-5,6a. 7 J3,9,9a-Hexo.hydro-2-(hydroxymethyi)-S
methyl-3-(phenylmethyl)cyclope:nt[4,S]imidazo[2,t-

· b]parin-4(3H}one; 
cis-S,6a. 7 ,8,9,9a-Hcxahydro-2-methylthlo-S-metbyl-3-

(Pbeoyim.ethyl)cyclopent{4,S]imidaz.o[2.1-b]pnrin-
4(3H}olle; 

cis-3,4.s.6a, 7,8,9,9a~ydro-s.methyl-4-oxo-3-
(pbenyhnethyl)oyclopent[4.s.Jimidazo[2.1-b]pnrin-2-
carboxylic acid; 

cis-3,4.S,6e. 7.8!J,9a-octahydro-S-methyl-4-oxo-3-
(phenylmethyl)cyclopent[4,5}imida:zo[2,l-b}putin-2-
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carboxylic acid, methyl ester; 
cis--5,6a,7,8,9,9a-Hcxahydro-2-bromo-5-methyl-3-

(phenyhnethyl)cyclopent[4,5)imidazo[2,1-b ]purin-
4(3H)one; 

cis-5,6a,7,S,9,9a-Hexahydro-2-(methylaminosulfonyl)-
5-methyl-3-(phenylmethyl)cyclopent{4,-
5]imidam[2, l-b]purin-4(3H)one; 

cis-l·Cyclopentyl-5,63, 7 ,8,9,9a-bexabydro-S-methylcy-
clopent[4,5]imidazo{2,1-b Jpo.rin-4-(IH)one; 

cis-5,6a, 7,8,9,9a-Hexahydro-3,5-bis-(phenylmcthyl)cy
clopent( 4,5)imida.zo(2, 1-b )purin-4(3H)one; 

cis-6a.7.8,9,10.10a-Hexahydro-3,5-bis-(phenylmqthyl)-
3H-ben%imidazo[2,l-b]purin-4(5H)on.e; 

cis-3-Cyclopentyl-5,6a,7,8,9,9a-hexahydro-5-metbylcy
clopcntl4,S]imidazo(2,1-b )purin-4(3H)one; 

S' -Methyl-3' -(phenylroethyl)spiro[cyclopentane-1, 7-
(8'H}{3'H)imidazo[2, 1-b]purin]-4-(SH)one; 

2' ,5' -Dim.cthyl-3' -(phenylmethyl)-spiro[cyclopentane-
1, 7-(8'H)-(3H)im.idazo{2, 1-b]purin)-4-(S'H)one; 

cis-S,6a,(R)7,8,9,9a{S)-Hexahydro-5-methyl-3-(phcnyl
. methyl)cyclopent[ 4.S]imidazo(2.1-b )purin-4(3H)one; 
cis-3-Cyclopentyl-5,6a, 7,8,9,9a-Hexahydr~2.S-dime--

thylcyclopentf4,5]imidazo[2, l-b ]purin-4(3H)one; 
5'-Methyl-2'-trifluoromcthyl-3'-(phenylmetbyl)spiro{ 

cyclo-pentane-1,7'(8'H)-(3'H)imidazo[2.1 -:b }purin}-4-
(S'H)-one; 

7,8-Dihydro-S,7,7-trimethyl-2-tri0uoromethyl-3-
(phenylmethyl)-3H-imidazo[2.1-b )purin-4{5H)-one; 

( +/-)-cis-5,63, 7,&,9,9a-Hexahydro-5-methyl-2-tri
fiuoromethyl-3-(phenylmethyl)cyclopent[4,· 
S]imidazo[2,1-b Jpurin-4(3H)-one; 

( +/-)-6a.7,8.9,9~10,1l,ll a-Octahydro-2,5-dimethyl-
3~henylmetbyl)-3H-pentaleno{ 6a' ,1':4-,-
5]imidazo[2.1-b}purin-4(5HKme; 

(+)-6a.7,8,9,9a.10,11,1la-Octahydro-2,~ethyl-3-
phenylmcthy]..3H-pentaleno[6a~.1':4,5]imidazo[2.l· 
bJpurin-4(SH)-one; 

(-)-6a,7,8,9,9a,l0,1l,lla-Octahydro-2,5-dimcthyl-3-
pbenylmcthyi-3H-pentaleno[ 6a' ,1':4.S)Imidazo[2, l
b]purin-4{SH)-onc; 

(+/-) 6a,7,8,9,9a,10,ll,Ua-Ocbhydro-2,.S-dimethyl-
3H-pentaleno[6a',1 ':4,S}imidazo[2.1-b )purin-
4(511)-one; 

( + }-63.7 ,&,9,9a, 10, t l,lla-Octahydro-2,5-c:iimdhyl-3H
.pentaleoo[tia',1':4.S]imidazol2,1-b]purin.-4{SH)-oae; 

(-)-6a,7,8,9,9a,l0,1l,lla-Octa.hydro-2,5-dimethyl-3H
pentalen.o[6a',l':4.S]imidazo[.Z.l-b]purin-4(SH}one; 

6a, 7 ,8,9,10,1~11,12.13,13a-Decahydro-2.5-dimethyl
(3-phenylmethyl)napth[l,8a-d]imidazo[2,1-b]purin-
4(SFQone; . 

7(R)-Cyclohcx:yl-7 ,8-dibydro-2,5-dimetbyl-3-(phenyl";> 
mcthyl)-3H-imiduo{2.1-b]purin-4(3H}ollC; 

7(R)-Cyclohexyl-7,8-dibydro-2,5-dimethyl-3H
im.idszo[2.1-b]purin-4(SH)-onc.; 

7(S)-Cyclohexyl-7,&-dihydro-2,S-dimethyl-3-(phenyl
methyl)-3H-imid&Zof2.1-b]purin-4(3H}oDe; 

7(S)-Cyclohexy1-7,S-di'hydro-2.S-dim.ethyt-3H
imidazo[2,1-b)parin-4{5H)-one; 

5,6a(R),7 ,8,9,9a(S)-Hexahydro--2.S-dimethyl-3-{trime
thyla.cetoxy)mctbyl]-cyclopent[4,s']imidazo[2,1-b]pu· 
riD-4(31:1)-one; 

5,6a(R). 7,!,9.,9a(S)-Hexahydro-2.,S-dimethyl-3-( 4-
pyridylmdhyl)cyclopent[4,S]imidaza[2, 1-b]purin-

. 4{3H)-oac; . 
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5,6a(R), 7,8,9,9a(S)-Hex:ahydro-2,5-dimethyl-3-(2-(l
morpholinyl)ethyl]cyclopent( 4,5}imidazo[2,l-b }pu
rin-4(3H)-one; 

5,6a(R), 7,8,9,9a(S)-HeX3hydro-2,5-dimethyl-3-[ ocetox
ymcthyl]cyclopent{4,SJ~dazo[2.1-b]purin· 
4(3H}One; 

5,6a,7,8,9,9a-Hexabydro-2,5,6a-trimethyl-3-(phenylme
thyl)cyclopent[4,S]im.id11Zo[2.1-b]pu~-4(3H)-one; 

5,6a(R),7(S),8,9,9a-Hexahydro-2,5,6a-tnmethyl-~ 
(phenylmethyl)cyclopent[4,S]imidaz0(2,1-b)purin-
4{3H)-one; 

5,6a(S),7(R.),8.9,9a-Hexahydro-2.5,6a-trimethyl-3-
1 

(phenybnethyl)cyclopent[ 4-,5]imidaz:o(2,1-b )pnrin-
4(3H)-one; 

c:is-68..7,8,9, 10,10a-Hexahydro-2,5,7-trimethyl-3-
(phenylmethyl)-3H-benzimidazo[2.1-b ]purin-
4(5H)-One; 

cis-5,6a, 7 ,8,9,9a-Hexahydro-2,S,6a-1rimethylcy-
: ·clopent[4,S}imldazo[2.1--b]purin-4(.3H); or 
cis-6a.7,8,9,10,10a-Hexahyd~2,S.7-trimethyl-3H-ben-

%imi<ia%o(2, 1-b)pnrin-4(SH)-o.ne]. 

PCT/US99/07046 

U.S. Patent No. 5,439,895 discloses compounds of the 

wherein Rl is hydrogen or Cl-4 alkyl; 
Y is Cl-6 alkylene; 
A is ~RO or -S{O)p-R.O, 
in which R.O is Cl-4 alkyl-hydroxy; 
p~0-2; 

(I) 

. Z is single bond, methylene, ethylene, vinylcne or 
ethynylene; 

CyB is . 
(1) 7-membered, unsaturated or partially satunted. 

monocyclic hetcro ring containing as h~ero 
atoms. one. two or three nitrogen atoms. 

(2). 6-membe~ unsaturated or partially Rturated, 
monocyclic hetero ring containing as hetcm 
atoms. two or three nitro~ atoms, 

(3) 6-membered., unsaturated or partially sarurated, 
monocyclic hetero ring containing as hetero 
atom, one oitrop atom. 

(4) 4- or 5-membered, unsaturated or partially u.m
rated, monocyclic hetero ring COtitaining as het
eco atoms, one, two or three nitrogen atoms, or 

(5) 4-7 m~ unsaturated or partially satu
rated. monocycnc hetero ring containing as bet
ere atoms, one or two ·oxygen atoms, or one or 
two sulfur atoms; 

R3 is hydrogen. Cl-4 alkyl, Cl-4 alkoxy, halogen or 
trifluorometbyl; ' 

R4 is (I) hydrogeo, (2) Cl-4 alkyl, (3) ~l-4 alkoxy, 
(4) -COORS, in which R& is hydrogen or Cl-4 
alkyl,· (5) -NR9.R.10, in which .R.9 is hydrogen, 
C 1-4 olkyl or phc:nyi(Cl-4 alkyl) and .RIO is hydro
gen orCI-4 alkyl. (6) -NHCORil, in which .R.ll is 
Cl-4 alkyl, (1) -NHSOzR tt, in which R ll is es 
hereinbefore defined. (8) SOlNRtJtiO, in which R9 
and RIO are as hereinbeforedcf'med. (9)-ocQRII, 
in which Rll is as hereinbefore defined. (10) halo
gen,. {I I) trifluorometbyJ, (12) hydroxy, (13) nitro, 
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(14) cyano, (15) ~scnN=CHNR12Rll in which 
Rl2 is hydrogen or Cl-4 alkyl and Rl3 is Cl-4 
alkyl, (16) -CONRI4R ts in which R 14 is hydrogen 
or Cl-4 alkyl and R a is Cl-4 alkyl or phenyi(Cl-4 
alkyl), (17) Cl-4 alkylthio, ( 18) Cl-4 alkylsulfinyl, 
(19) Cl-4 allcylsulfonyl, (20) ethynyl, (21) hy
droxymcthyl, (22) tri(Cl-4 a1kyl)silylethynyl or 
(23) acetyl; and m and n independently are 1 or 1; 

with the proviso thD.t · 
(1) a CyB ring does not bond to Z through a nitto

gen atom in the CyB ring when Z is vinylene or 
ethynylene; 

or pharmaceutically accepte.ble acid addition salts 
thereof, pharmaceutically acceptable salts thereof. or 
hydrates thereof. 

Preferred compounds include: 

4-{2-(2-hydroxycthoxy)ethyl]amino-6-acetyl-2-(1-
i.midazolyl)quinazolinc:. 

2-{1-imida.zolyl)-4-{2-(2-hydroxyethoxy)etbyl]amino-
6-cthynylqujn.a.zolinc. 

2-(1-imidazolyl)-4-{2~2-hydroxyethOJcy)ethyl]amino-
6-(2-triisopropylsilylethynyl)quina.zolinc. 

4-[2-(2-hydroxyethoxy)ethyl)amino-6-hydroxymeth
yi-2~1-imicbzolyl)quinazoliae. 

4-(HZ-hydroxyethoxy)ethyl)amino-6-metbyisulfmyl-
2-( 1-imidazolyl)quinazolinc. 

6-clt.loro-4-(2-(2-hydroxyethoxy)ethyl)amino-2-(1-
imidazolyl)quin.uoline. 

4-(2-(2-hydroxycthoxy)ethyl]amino-6-metbO xycar
bonyl-2-:( 1-imidazolyl)quinazoline. 

4-(2-(2-bydroxyethoxy)ethyi)amino-+methyithio-2-
(1-imidazolyl)quiuazolinc. 

4-(2-(2-hyd.roxyethoxy)ethyl)amino-6-iodo-2-(1· 
imidazoJyl)quinazoline. 

4-(2-(2-hydroxyethoxy)ethyi)amino-2-(l-imidazolyl)-
5,6, 7.8-tetrahydroquinazo1ine or 

6-melhoxy-4-(2-(2-hydroxyethoxy)ethyl)amino-2-(I-
imidazolyl)quinawline. . 

and phannaceutically acceptable acid addition Salts 
thereof, pharmaceutically acceptable salts thereof, or 
hydrates thereof. 

PCT/US99/07046 



INTELGENX 1024, pg. 709

wo 99/59584 

formula 

PCT /US99/07046 

-71-

u.s. Patent No. 5,488,055 discloses compounds of the 

wherein: 

Rl 
I 

HN-at-R• 

R 1 is lower-alkyl. phenyl-lowcc-alkyl, or cycloalk.yl; 
R2 is hydrogen, or lowes-alkyl; 
R3 is hydrogen;·lawcr-alk:yl, or hydroxy lower-alkyl; 
R4 is cycloallcyl or cylcoalkyl substituted by from one to 

lwn, 1he :same ur tlifi'crenL, subs!ituents selected from 
lhe group consisting of lowcc-al.koxycarbonyl, cruboxy, 
lowcr-alkyllhio-lower.;.aJ.k.oxyco.rbonyl, hydroxylower
alkyi, hydroxy, oxo, lower-alkoxy, lower-alkyl, and 
halogen; and · 

R~ is from one to lluec, the same or different. substitucrus 
seleaed from the group consisting of hydrogen, lower-

. iillcoxy, hydroxy, dilower-aDcylaminO-lower-alkoxy, 
catboxylower-alkoxy, lcwcr-alkoxycarbcmyl-lower
alkoxy, nitro, polyhydroxylower-alkoxy, amino, epoxy
lowcr-alk.oxy, carboxy, lower-alk.anoylamino, lowcr
alkoxycarbonyl, pyridinyl, 4-moipholinyl-lower
alkoxy, lowcc-alkylrulfonyl, cyano, · 1-imidazolyl. 
halogen, dilower-alkylaminosnlfonyl, oxadiawlyl (or 
axa.diozolyl substituted on any available carbon atom 
£hereof by lower-alkyl), lower-alkyJsulfinyl, 1-pyra
zolyl (or 1-pyrazolyl subsliwltd on any available car
bon atom thereof by lower-allcyl). tritluoromethybul
fonyl. lowcc-alkcnyl, lowcr.·alkyl. and lowcr-allcynyl; 
or a pbacmaceutically SIXC3l~le acid-addition salt· 
andfor hydrate and/or soh•ale thereof, or, whece appli
cable, a sracoim~tncr. ~1r H nu:cmic mixture lhereo~. 

Preferred compounds include 

lOOCID: <W0_9959584A1_1_> 

l-eillyl-6-nltro-N-{S(+)-1-(cyclobcx:yl) · cthyl]-JH-pyra
mlo t3,4-bjquinolin-4-aminc, 

1-c:thyl -6-nitro-N-[cyclohexylmelhyl]· IH-pyru.olo 
[3,4-b]quinnlin-4-1!111inc:. 

1-ethyl-6-:cyano-N-fS(+}l-(cyclobcxyl)ctbylJ-lH-pym-. 
:mlo [3,4-b]quinolin-4-amine. 

t-elhyi-6-bromo-N-[S(+)-l-(cyclohcxyl)dhyl]-lH-pyra
zolo [3,4-b]quinolin-4-aminc; and 

1-eiliyl-6-(1-pyrazolyl)-N-fS(+)-1-(cyclo~l)cthyl)
lH-pyrawlo (3.4-b)quinoJin-4-amine-. 



INTELGENX 1024, pg. 710

wo 99/59584 

formula 

584A1 I > 

PCTIUS99/07046 

-72-

U.S. Patent No. 5,525,064 discloses compounds of the 

Y-R1 (I) 

(1!,-A> ;;r ; . 
-t N /'-...:1.-R' 

wherein A is n bond, C14 alkylcnc or C 1..., oxyalkylcnc; 
y is u lwnd, cl-4 alkylcno, cl-4 alkyJcncoxy. c,_,. alk.ox

yphcnylcne or phcnyl(C1._.)alkylcuc; 

z is a bond or vinylcnc; • 
Rt is 11 bctcrocyclic ring selected from the group conaast

tng uf pyrrolc, pyridine, ~~:~.cplnc, imWw.n1c~ p~razolc, 
pyrlmidin", pym:r.inc, pyrldv..inc, bcn:ro~m~dw.olc, 
quinoline'., isoquinolinc ami partially or fully saluratcd 
rtnge thereof; 

R~ is 

(i) a heterocyclic ring s.eleaed from the group consillt
ing of pym>le, pyridine, ampinc, imidazole, pyra
.zole, pyrimidine. pyraziru:.. pyddazinc. bcnz:imida
zolc, quinoline, isoquinoline, fumn, pyran, dioxolc, 
dioxine, ben:zofw-.m, benzopyran. benzodioxole. 
benwdioxine, thiophene, thioioe, bem:othiopbeno, 
bem.othionc and partially or fully saturated rings 
thereof, 

(rl) c4.15 carlx>cyclie ring, 
(iii) c, ... alkox:y, 
(iv) bydroxy(CH allmxy}, or 
(v} hydroxy; 
with the proviso maE" 

. when R 1 i<: pyridine or pyridine substituted by one or 
two of cl .... alkyl. 

C 1""' alk.ol.y, halogen, tritlunmmcthyl or nitm then R 2 

is a member selected only from the group con
sisting of ben?.odioxole or befl7..odioxolc substi
tuted by one or two of c ..... alkyl, c,-4 alkoxy, 
halogen, triflnorornethyl, ni[IO or a group of the 
formula: 

---COOR'" 

wl:lt:rein R 10 is hydrogen or C1_. alkyl, and 
hydro.xy(C1_, alko:xy); 

R3 is 
(i) a heterocyclic ring selected from the group consist

ing of pytrole, pyridine, azepinc, imidazole, pyra
wle, pyrimidine, pyr.Wnc, pyridazinc, bcnzimida.
wle, quinoline, Jsoqoinoline. fman, pyran, 
benzofcran, bcnzopyrao, thiopbcnc, thioinc, bco-
7.othiophcnc. beuzoehione. lhi<~mle, iSO!hiawlc:. Ori
azine. benzothiazole, benzoisotJriazole, beru..othiaz... 
inc and partially or fully saturated rings th~f. 

(ii) c4-l3 catbocycJic ring, 
(iii) a group of fmmula: 

CH.=QIOO-

whe.ein X is halogen. or 
(iv) hydrogen, 

1 is 1 or 2. 
. with the proviso that: 

the ring represented by R 1 may be liUbstiwled by one or 
two of cl-4 alkyl. c,-4 alkoxy, halogen, triftuomm
cthyl or nitm; 

the ring represented by R~ DUty be wbstitufed by one or 
two of C 1_. Hlk.yJ, C,_. liiiwxy. balogt:n, lri.nuorom
cthyJ, nitrO or a group of tbe formula: 
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-COOR10 

wherein R 
10 

is hydmgcn nr C1-.c alkyl. and lhc ring 
rcpn~sented by R 3 may be substituted by one or two 
of cl-4 lllkyl, cl-4 ulkoxy, halogen, lrinumumcthyl, 
nitro, cyano, ethynyl or a group of the formula: 

-SONR1R' 

wherein R
7 an~ R11 are independently hydrogen or c, ..... 

alkyl. and With the proviso that: 
R2 is not hydroxy when Y is a bond; and 
R

1 
is not bonded through itt nitrogen atom when z is 

vinylcnc, 

or phannaceul.ically acceptable acid addition salts thereof 
or pharmaceutically acceplable salts thereof. 

Preferred compounds include 

2-( 1-J midnzolyl)-4 ·[2-(2-hydroxyolhox y)cthyllnmino-5 -(3 
-mcthozyphcnyl)methyfpyrimldit\t\ 

2-( 1-lmidaz:olyl)-4-phcnylmctbylaminopyrimidinc, 
2-( 1-lmidaz:olyl)-4-(2-mcthoxyethyl)aminopyrimidinc, 
2-( 1-lmid:u..o! yl)-5-dhyt-4-phcnylmctbylaminopyrimitUnc, 
2-(l-lmidaT..olyi)-S-pltenylme:t.hyl-4-phcnylructltylamiuopy-

rimidinc, 
2--(l-Jmidamlyl,)-5-mcthyl-4-phGnylmcthylominopyrimi-

dinc, . 
2-(1-lmidiU.olyl)-5,6-dimetbyl-4-phcnylmcthylaminupyri-

midioo, ' 
2-(l-Imlda?.olyl)-5-(3-methoxyphcnyl)rnctbyl-4-(2·mcth

oxyethyl)am1nopyrimidine, 
2-(l-lmida?.olyl)-5·(4-methoxyphcnyl}mcthyl-4-f2-(2-hy

droxyelhoxy)cthy1Jamlnopyrfmldinc, 
2-(l-Imida?..olyl)-5-(4-methoxyphcnyl)mcthyl-4-(2·mcth • 

oxycthyl)amlnopyrlmldlne or 
2-(1-lmida7.olyi)-S-(4·melholtyphcnyl)mcthyl-4-phcnylm

cdtylaruinopyrimidinc. 
2-(l-lmid.aY.olyl)-5-phenoxymcthyl-4-phcnyhnctbylami

nopyrimid.ine, 
2-{ l-I~lyl)-5-(1-Imidazolyl)mclhyl·4-pltcnylmctlly

laminopyrlmidinc. 
2-(1-Imidv.olyJ)-5-( 1-chll)rovinyl)-4-phcnylmcl.hylami

nopyrimidinc, 
2-(l-lmlda;r.olyl)-5-(2.-thicnyl)-4-phcnylmcthylaminopyri

midioc, 
2-(l-Imida7.olyl)-S-(2~hlu..olyl)-4-phcnylmcthyiRITiinupyri

midioo, 
2{1-lmida7.olyl)-S.(2-thieny1)·4-(1.3-dioxaindan-S-yl)m

cthylamlnopyrimidine. 
2-(1-!midaz.olyl)-5-{2.-thienyl)-4-[2-(2-hydroxycthoxy- · 

)ethyl)amfnopyrimidinc. 
2-(l-Imida7.o1yi)·S-(2·thicny1,)-4-(l-naphthyl)mcthylami-

nopyrimldioc, ' 
2-(l-lmfdazotyl)-5-(2--t.hlenyl)-4-(4-mcUtoxyphcnyl)methy

latnillopyrimidioc, 

PCT IUS99/07046 
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2-( 1-lmida:t.olyl)-5-(2-thict\yl)-11-(:J-mcthux.yphcnyl)m.cthy
laminopyrimidinc, 

2-(1-lmidazolyl)-5-{2-thlcnyl)-4-(2-furyl)mcthylamlnopyri-
midinc, · 

2.-( 1-lmidaY.olyl)-5-(2-thicnyl)-4-(2-thicuyl)mcthylnmi
nopyrimidinc, 

2-(1-Imida:r.olyl)-5·(2-thicnyl)-4-(3-pyridyl)ntethylami
nupyrimidinc, 

2-(1-hnida:r.olyl)-S-(2-Uticnyl)-4-(2-mcthox.ycthyl)atlli
nopyrl mid inc, 

7.-(l-lmida:~.olyl)-S-(2-thicnyl)-4-phcnylmctlmxyamin(ltlYri

lnidinc, 
2-(l-hnida:t.olyl)-5-(2-thicnyl)-4-(4-chlomphcnyl)melhy

laminopyrimidinc, 
2-(l-lmidazo1yl)-5-(2-ttllcnyl)-4-(3-chloropllcnyl)mctlly

l<uninopyrimidinc, 
2-(l-lmidaY.olyl)-5-(2-thtcnyl)·4·(1,3 -dioxaindan-5-y l)m · 

cthylaminopyrimldinc, 
2-(1-lmida;.olyl)-S-(4-mcthylphcoyl)-4-( 1,3-dioxaindan-

5-yl)mcthylamlnopyrimidinc, 
2-(l·lmida:t.olyl)-5-(4-mcthoxyphcuyl)-4-(l,3-dioxaindnn-

5-yl)n'ICthylaminopyrimidloc, 
2-(1-lmlda;,:olyl)-5-(S-mclhyt-2-thicnyl) -4-( 1,3-dioxain-

dnn-5-yl)mcthylnminopyrimldinc, 
2-{1-ltnidaY.olyl)-5-(2-thicnyl)-4-{ 4-( 1-imidai'.olyl)phcnylJ 

mcthylamlnopyrlolldinc, 
2-(l-ImldaY.olyi)-S-(3:Pyridyl)-4-{1,3-dioxuindan- 5-yl)m

cthylaminopyrimldinc, 
2-( l-lmid;w.olyi)-5-(3-Cucyl)-4-( 1,3-dioxaiudan-5-yl)mctby

laminopyrinaidinc, 
2-(1-lnl!da7 .. olyi)-S-(3-pyridyl)-4-phonylmcthylnminopyri-· 

midinc. 
2-(1 -hnida:~.olyi)-S-(4-chlolophcnyl}-4-( 1,.1-dioxaindan-5-

yl)mcthylaminopyrimidinc, 
2-(Hcn;.:imida:~.nl- 1-yi)-S-(2--tbicnyl)-4-(1 ,3-dioxaindan-S

yl)mcthylaminopyrlmldinc, 
· 2-(1-lm[dcrl.nlyi)-S-(2-thicnyl)-4-(4-cthnxyaubnnylphcnyl

)mcthylamloopyrimkiJne. 
2-( 1-Imldaznlyl)-S-(2-napbtbyl)-4-(1,3-dimtuindWl-5-yl)m

clhylominopyrimklinc, 
l-(3-l'yridyl)-S-(2-thtcnyl)-4-(l,l-lliuxaindan-5-yl)mcthy

laminopyritnidinc, 
2-f2-(3-Pyridyl)vinyl]-5-(2-thicnyl)-4-( 1.3-dioxaindan-5-

yl)mcthylaminopyrimidinc, 
2-(2-Mctllyl-1-lnlidwr.ulyl)-S-(2-tbicnyl)-4 -(I ,3-dioxain

dau-S-yl)mcthylamtnopyrimldlnc or 
2-(1-lmlda:~.olyl)-S-(2-thlcnyl)-4-(bcrut.imidBY.ol-5 -yl)m

clliyla:mtnopyrlmidloc. 

PCTIUS99/07046 
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··European published paten t application No. 0728759 

discloses compounds of the formula 

1 R, ., Y-E 
N 

wherein 

is a heterocycle selected from 

n is o, 1 or2; 
Y is single bond or C 1-6 alkylene; 
Z is single bond, Cl-2 alkylene or vinylene: 
Eis. 

(I} 

~N 
~~_.ll ... ~ 

S N 

{i) 4-15 membered. unsaturated, partiaDy saturated or fully saturated. mono or bicyclic hetero ring containing 
one or t\\0 hetero atoms. chosen from nitrogen, oxygen and sulfur, not more than one hetero atom being sulfur, 
(ii) 4-15 membered., unsaturated or partially saturated. mono or blcyclic c:arbocycfic ring, or 
(iii) -QR4; in which R4 is h~en atom, C1-4 alkyl or C1-4 alkyl substituted by a hydroxy group; 

Cyc Is 5-7 membered, unsaturated, partially saturated or fully saturated. monocycllc hetero ring containing one or 
two nitrogen atoms or 5· 7 membered, unsaturated or partiaUy saturated, monocyclic carbocyclic ring; 
R 1 is hydrogen atom or C 1-4 alkyl; 
Fr! is hydrogen atom. Cl-4 alkyl, C1 -4 a!Xoxy or halogen atom; 
W is hydrogen atom. C1 -4 alkyl Cl-4 eklxy or -COO~; in which R5 is hydrogen eJom or Cl-4 alkyl; 
with the proviso that 

(1) a Cyc ring does nat bond to Z 1hrough a nitrogen atom in the Cyc ring where Z is vinylene and that 
(2) Y is not a single ooro, when E is -oR4; or a pharmaceutically acceptable add addition salt, pharmaceuti· 
cally acceptable salt or hydrate thereof. 
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U.S. Patent No. s·,541, 187 discloses compounds of the 

~R~ 
~ Jl -~~ 

R' N W'"' .. 
I 

w .herein: R' 

Rl is hydrogen, alkyl. cycloaUcyl, cycloalkyl substituted 
by alkyl or hydroxyl. 2- or 3-tctrahydrofucanyl, 3-tct
rnhydrothic:nyll,l,-dioxide, cycloaDcyl-alkyl, caxboxy
alkyl, camo-lower-alkoxy-alkyl, dialkylamiaoallcyl, 

phenyl-lower-alkyl. phenyl-lower-alkyl in whid1 the 
phenyl riog is substituted in tl1c 2. 3. or 4-position by 
one or two substitueot.s, the same or different, llclcct.cd 

. 1mm the gronp consisting of IUl'lino, halogen, alkyl. 
carboxyl, carbo-lower-alkoxy. carbamoyl, NHS02 -

(quinolinyJ), nitro and cyano: 

· --R~ is hydrogen, lower-alkyl, pbcoyl-lower-alkyl, lowcr
alkoxyphenyl-lowec-alkyl, dilowec-alkoxy-phenyJ
lowcr-alkyJ, pyridyl-Jower-alkyl, cycloalkyl-lower
alkyl, phcnylantino. dia1kylamino, · halogen, 
trifluoromethyl, Jower-alkylthio, cyano or nitro; and 

R 0 is a five or six membered heterocyclic ring oootaining 
from one to two nitrogen atorm, substituted--or unsub
stiluted-at any available carbon atom by one or two 
substituents, lh~ same or different. selc:ctcd from the 
group consisting of lower-allcyl, balogen.lowcr-alkoxy, 
cycloalkyloxy, 4-moiJlbolinyl,. lower-alknxy-Jower
alkoxy. hydroxy, imidazolyl, oxo and 4-morpholinyl
low~r-alkoxy; or at IIDY available nitrogen atom by 
lower-alkyl. Juwer~alkanoyi. or triliuoroacc:tyl; or a 
pharmaceutically acceptable acid-addition salt thcn::of. 

Preferred compounds include: 

iSDOCID: <W0_9959584A 1_1_> 

. J-Cyclopcn!yl-3-mdhyl-6-(4-pyrldyl)pyrazolo{3.4-d] 
pyrinrldin-4-one, •• · · -

· l-Cyclopcntyl-3-cthyl-6-(3-cthoxy-4-pyridY.l)pyra-
zolo[3,4-0]pyrlinidio-4-one. 

1-Cyclopcntyl-3-cthyl-6-(3-methoxy-4-pyridyJ)pym
zolo[J,4-d)pyrlmidin-4-ane, 

l-Cyclopcatyl-3-trifluoromc:rhyl-6-{3-ethoxy-4-py-
rid,rl)p!carolo[3,~pyri~ -· 

1-Cyclopcll!Yl-3-cthyl-6-(2-( l-imidazolyl>-4:'~Y
ridyl)pyrazOL0[3.4-d)pyrlmidiJ1..4-oDe. 
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U.S. Patent No. 5,721,238 discloses compounds of the 

in which 
A represents _oxinmyl.. which is optioully substituted by 

sa-aigbt-Oain oc brancbed alkyl luntJng up to 8 carbon 
atoms. which in tum can be substituted by phenyl. or 
rcpre$elllS a radical of lhe furrruda 

wherein 
R 1 denota bydrogeu or- sttaighl-dlain or branched alkyl 

having up to 6 catbon atoms, 
R 2 denotes strmgbt-cbaill or branched .alkyl having up to 

8 c.ubon atoms, which is optionally Nbstitutcd by 
phenyl, 

R' denOics m-aight-dlain or branched alkyl having up CO 
S catboa lltODI$ a a group of tbe focrnula --OR 6, 

wnen:ie 
R 6 denotes hydrogen. a bydroxyl-F,Ot.ectiDg group cc 

stBigbt-cbala or mmdtcd alkyl' having up to S 
carbon atmns.. 

R4 de110te.s straight-chain cr btaodled alkyl haviag 2 to 10 
carbon atolliS, which is optionally mbsUtutcd by 

. phenyl. 
L deaot.cs a radical of the fro:mda -CO-. -CH(OH), 

-cHao -CH(N,.) a -CH(OS0~7). 
wherein. 
R 7 deootcs straight-chain or brancbcd alkyl haviDg up 

to 4 aubon uoms or pbeayl, 
Rs denotes atraight~aio ~ bn:odled alkyl havillg 3 CO 8 

carbon moms which is substituted by pbcoyl. or 
dcaot.c:li bcazyl oc 2-phcn~}'f. 

D represents bydrogcn., orrqresents a group ofthefomwla 
-SO:r-NR~9. 
whet'Cilt 
R• ADd R.~ arc identical or diffcrem and deAole hydnlgezL. 

phenyl or straight-chain cr braached a.llcylh.aviltg up co 
6 carbon atoms. which is o_pdoaaUy &a.batitatcd by 
hydroxyl. or. togethu with Ole ailrogcD eom. fom) a 5-
to 6-~ satur:ated hctc:rocyclic ndical 'Whkb : 
has up to 2 further h=ro atoms from the series 
conaistlng of S. N andlo~ 0 AAd h optiooaUy 
substituted.. iucludiag via afrccNfunction, by sfraigbt. 
cbaia oc bra.Dched alkyl haviJig up co 6 atiboo atoms. 
which ia tum can be substilutc:d by hydroxyl. a.nd 

E rqxescots J:ttalsht-chain oc ~aacbed all::yl having up to 8 
carbon atoms. AAd tautomer& aad u& thereof. 
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Preferred compounds include: 

0 

0 

0 

OK 

0 

0 

ISDOCIO: <W0_9959584A 1_1_> 
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··U.S. Patent No. 5,294,612 discloses compounds of the 

wherein: 
R I is hydrogen, alkyl, c. to C7 cycloallcyl. Cc to c7 

cycloalkyl substituted by Ct to C1o alkyl or by
droxy12-or 3-tetrahydro{uranyl. 3-tetrahydrothie
nyl 1,1, -dioxide, C.c to C 7 cycloalkyl-Ct to C1o 
alkyl, carboxy•CJ to Cto.alkyl. ~~to Cc low
c:r-alkoxy•CJ to Cto alkyl, diallcyl.ami.no Ct to C1o 
. alkyl, phenyJ-Ct to C4 !ower-alkyl, phenyl-Cr to C. 
lower-alkyl in which the phenyl ring is substituted 
in the 2, 3, or 4-position by one or two substitucnts, 
the ume or different, selected from the group con
sisting of amino, halogen. c, to Ctoallcyl, carboxyl, 
carbo-Ct to Cdower-alkoxy, carbamoyl, NHSOl
(quinolinyl), nitro and cyano: 

R3 it., Ct to C. lower-alkyl, phenyl-Ct to C. lower
alkyl, lowc:r-allcoxypbeny1-Ct to Ct lower-alkyl, 
diCt to c, lower-&lkoxy-phenyl-CJ to C. lower
alkyl, pyridyl-Cr to ~ lower-alkyl, c. to C7 cy
cloalkyi-Ct to C. lower-alkyl, phenylamino, diC1 to 
Cto alkyJamino, halogen, trifluoromethyl. Ct to 4 
lower-alkylt.hio..cyano or nitro; -.nd 

R 6 is a nine or ten membered bicyclic .ring having 
carbon and from one to two n~rogen atoms, and 
the heterocycle is made up of fused 5 or 6 mem
bered rings or such ring ~nbstituted at any available 
carbon atom by one or two substituents, the same 
or different, selected from the group consi~ting of 
Ct to C4 lower-alkyl, halogen, C1 to Cc lower· 
alkoxy, C. to C7 cycloalkyloxy, 4-morpholinyl, C1 
to C. lower-alkoxy-Ct co 4 lower-alkoxy. hy
droxy, imidazolyl, oxo and 4-morpholinyl-Ct to C. 
Jower-alicolty, or at any available nitrogen atom by 
C1 to 4 lower-alkyl, C:z 1.0 C. lower-alkanoyl. or 
trifluoroacetyl; or a. pharmaceurically acceptable 
acid-addition salt thereof. 

Preferred compounds include: 

lDOCID: <W0_99595B4A1_1_> 
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WO 93/12095 discloses compounds of the formula 

or a pharmaceutical.l.y acceptable sal.t thereof, 

wherein 

and 

with the 

al.kyl. or 

R1 is H, C1-c4 al.kyl, C1-C4 .al.koxy or CONR5R6 ; 

R2 is B or CcC4 a.l.kyl; 

R3 is c;-c4 alkyl.; 

R4 i·s H, c;-c4 al.kanoyl optional.l.y substituted 

with NR7R8 , (hydroxy) c;-c4 al.kyl optional.l.y 

substituted with NR7R1 , CH=CHC02R 9 , 

CH=CHCONR7R', ~C!H2C02R9 , CH2CH2CONR7R&, S~NR7R8 , 

S02NH ( CH2 ) .. NR7.R8 or imidazol.yl.; 

R5 and R6 are each i.ndependentl.y H or C1-C4 

al.kyl.; 
R7 and Ri are each independently H or C1-c4 

al.kyl, or together with the nitrogen atom to 

which they are attached form a pyrrol.idino, 
piperidine, morphol.ino or 4-(lffi10) -1-

piperazinyl group wherein any of said groups 

.is optiona11y substituted with CO~R5R6 ; 

R9 is H or c 1-C4 al.kyl; 

R10 is H, <;-C, al.kyl. or (hydroxy) c2-~ al.kyl.; 

n .is 2, 3 or 4; 

proviso that R4 is not H when R1 is H, 

c 1-C4 al:koxy. 
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Preferred compounds include: 

2-{i-ethoxy-5-[4-(2·-hyd.roxyethyl) -1.-piperazinyl

suJ.phonyl] phenyl} -8 -methylquinazo1in -·4- ( 3 H) -one; 

2-{5-[4-(2-hydroxyethy1)-l-piperazinylsulphonyl)-

2-n-propoxyphenyl.}-S-methy1quinazolin-4(3H)-one; 

s-methy1-2-{5-(2-(4-me.thy1-l.-piperazinylcarbonyl.)

ettienyl]-Z-n-propoxypheny1}quinaz.olin-4 (?H) -one;: 

s-carbrumoyl-2-{2-ethoxy-5-(4-(2-hydroxyethyl.}-l

piperazinylsulphonyl]phenyl}quinazo1in-4(3H)-one; 

and s-ethylcarbamoyl~2-(2-n-propoxypheny1)quinazolin-

4 (3H) -one; 
and pharmaceutically acceptable salts thereof. 

WO 93/07149 discloses compounds of the formula 

or a pharmaceutical.ly acceptable salt thereof, 

wherein R 1 :i.s c 1-C6 alkyl..; 

R2 is H, methyl or ethyl; 

R' is c;-c4 alkyl.; 

R4 i.s- c-J-c4 a1kyl optionally substituted 

with NR_5R6 
1 CN 1 CONa5R6 or C02R7 ; Cz-C4 a.lkenyl 

optionally substituted with CN r -coNR.sn6. or 

C02R
7 ; c;-c4 a1kanoy~ optiona~~Y substituted 

with NR~; so,_NR~6 ; CONR~6 ; C02R
7 ; ·or haloi 

R5 and R6 are each independently a or c.--c4 

a1ky1, or together with the nitrogen atom to 

which they are attached torm a pyrro1idino, 

piperidine, morpho~ino, 4- (NR') -l..-piperaziny~ 

or 1-imidazoly~ group wherein said group is 

optionally substituted by one or two C1-c• 
alkyl groups; 

R7 is H or C1-C.c alkyl.; 

and R' is H, c,:..c; alkyl or hydrQxy c;-c; a.l.kyl. 
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Preferred compounds include: ' 

6-(5-bromo-2-n-propoxypheny~)-3-methyl-1-n-propyl

~, 5-dihydro-4H-py'razo·1o [3 ,4-d Jpyrimidin-4-one; 

3-methyl.-6-(5-morpho~inosu~phony1-2-n

propoxyphenyl)-1-n-propy1-1,5-dihydro-4H-py.razo1o(3,4-

d)pyrimidin-4-one; 

6-[5-(2-carboxyvinyl}-2-n-propoxypheny1]-3-methyl-

1-n-propy~-1,5-dihydro-4H-pyrazolo{3,4-d]pyr~din-4-

one; 

6-[5-(2-t-butoxycarbonylvinyl)-2-n-propoxyphenylJ-

3-me.thyl-l-n-propyl-1, s-clihydro-4H-pyra~.oJ..o(3, 4-

d]pyrimidin-4-one; 

3-methy~-6-(5-{2-m.orphol.inocarbonylvinyl,.)-2-n

propoxyphenyl]-1-n,-propyl-l.,S-dihydro-4H-pyrazo1o(3,4-

dJpyrimidin-4-one; 

and 3-m.ethyl,....-6-[5- (2-morpho-l.inocarbonyl.ethyl.) -2-n

propoxyphenyl]-1-n-propyl-1~5-dihydro-4H-pyrazolo(314-

d]pyrimidin-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 eyclohexane ring; ring B 
represents a pyridine ring, a pyrimidine ring, or an imidazole ring. 

Provided that 1he ring A and the ring B ace 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 1hat except the case where the ring-a ·shares the 
nitrogen atom of this pyridine ring to combine therewith. the ring A is represented by 
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AI, R2, R3 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 ':"rth 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 

(Q} II 

n 1 -s-R 

(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 

(wherein R45 and. R4o. each of which may be the same or different from each other. represent each a 
hydrogen atom or a lower alkyl group; or R' 5 and RH can form •a ring which may contain another 
nitrogen atom or oxygen atom together with the nitrogen alom to which they are bonded with the 
proviso that this ring may be substituted); or. two of R'. R2, A3 and R' may together form 
methylenedioxy. ethylenedioxy or a phenyl ring. 

R5 represents a hydrogen atom. a halogen atom. a hydroxyl group, a hydrazino group, a lower 
alky1 group, a cycloalkyl group which may be substituted, a jower alkoxy group, a lower a!kenyl 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 

(wherein RB represents a lower alky1 group, and m represents 0 or an Integer of l to 2), a group 
represented by the formula -0-R!' (wherein R!l represents a hydroxyalkyl group which may be 
protected, a carboxyalkyl group which may be protected or a benzyl group which may be substituted), 
a group represented by the fonnula 

(wherein RZ> represents a hydroxyl group, a Jowoc alkyl group, a lower alkoxy group, a hydroxyalkyl 
group or a hydroxyalkyloxy group), a fleteroaryt group which may be substituted. a 1,3-benzdioxotyl 
group which may be substituted. a 1,4-benzdioxyJ group which. may be substituted, a 1,3-benzdiox
olylalkyl group which may be substituted, a 1,4-benzdiaxylafkyl group which may be substituted, a 
group represented by the formula -c{A24

) o: X [wherein X represents an oxygen atom. a sulfur atom or a 
group represented by lhe formula =N-A10 (wherein R'0 represents a hydroxyf group. a cyano group or 
a carboxyalkyloxy group which may be protected); and R24 represents a hydrogen atom or a lower 
alkyl gmup], or a group represented by the formula -NR11R 1:> (wherein A" and R 1:>, each of which may 

;QOCID: <W0_9959584A1_1_> 
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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 aminoalkyl group, a carboxyalkyl group wh1ch may be protected. an alkylcar
bamoyl group. a carboxyatkylcarbamoyl group which may oo protected, a heteroarytalkyl group which 
may be substltuled. a 1.3-benzoxolytalkyl group or a 1,4-benzdioxylalkyl group; or. further. A" 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 lhis ring may be substituted}. 

R6 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-bcnzdioxolylalkyloxy group, a 1,4-benzdiox
ytalkyloxy group, a phenylalkyloxy group Which may be substituted, a group represented by the 
formula 

-rfl r ... R'3 

~R'4-
(wherein R 1" and R' 1 , each of which may be the same or different from eadl other. represent each a 
hydrogen atom, a lower alkyl·group or a lower alkoxy group; or. further, R'3 and R 14 may together form 
rnethylenedioKy or ethylenedioxy). a group represented by the formula 

a group represented by the formula 

a group represented by the formula 

R" 

-N~R'' 
a group represented by the formula 

(
. th e form las R•s and R" each of which may be the same or different from each other. represent 1n es u • • Rts nd R,~; 

each a hydrogen atom, a tower alkyl group or a lowe_r al~oxy gro~p; c;'• _further, a may 
together form methytened.ioxy or ethylenedioxy), a p,pendne-4-sPtro-2 -dcoxan-1-yl group. a group 

represented by tile formula 

ISOOCID: <W0_99S9584A 1_1_> 
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{wherein R48 anc R4
'3. each of which may be the same or different from each other, represent each a 

hydrog~n atom, a lower alkyl group or a lower alkoxy group; or. further. R48 and R4~ may together form 
methylenedioxy cr ethylenedioxy; and Z represents a sulfur atom o~ an oxygen atom), a group 
represented by tha formula 

(wherein R!> 0 rep~esents a hydroxyl group. a halogen atom, a lower alkyl group, a lower alkoxy group, a 
carboxyl group whi:h may be protected, a cyano group, a hydroxyalkyl group or a carboxyalkyl group), 
a group represenled by the formula 

[wherein A17 represents a hydrogen atom, a lower alkyl group, an acyl group, a lower atkoxyatkyl 
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 I to 8), or a group represented by 

the formula 

0 
6 

-C-; 

further, in the group represented by the formula -(CH2),r, when q is an integer of 1 to 8, each carbon 
atom may have 1 to 2 substituem{s); and R'8 represents a hydrogen atom, a hydroxyl group, a 
carboxyl group which 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 

(wherein R,9 represents a hydrogen atom, a lower alkyl group, a lower alkoxyalkyl group, an acyl 
· group. a carboxyalky1 group which may be protected or a hydroxymkyt group; RXI, R~.and R". each of 

which may be the same or diffaren1 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 acytamino group, an alkylsul
fonylamino group, a hydroxyimiooalkyl 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 of t to 8)]. 
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wo 93/06104 disdoses compounds of the formula 

or a pharmaceutical·l.y acceptable sa.1t thereof, 

and 

R 1 is methyl or ethyl; 

R2 is ethyl or n-propyl; 

R1 and R4 are each i.ndepdendently H, or C1-C6 

a1kyl..optiona11y substituted wi.th cs-~ 

cyc1oa1ky1 or with morpholino. 

Preferred compounds include: 

SDOCID: <W0_9959584A1_1_> 

5-[2.-ethoxy-5-(3-morpholi.nopl:"opyl.sul.phamoyl:}
phenyl.}-1,3-dimethy1-l,6-dihydro-7H-pyrazol.o(4,3-d)

pyrimidin-7-one; 

1-ethyl.-5-[5-(n-heXylsul.phamoyl)-2-n-propoxy

phenyl]-3-methy1-l,6~dihydro-7H-p~azo1~(4,3~ 

d)pyrimidin-7-one; 

l-ethyl.-5-(5-diethylsulphamoy1-2-~-propoxy

phenyl}-3-methyl-1,6-dihydro-7H-pyrazolo[4,3-d]
pyri.m.idin-7-one.; 

and S-[5-(N-cycl.ohexylmethyl.-N-methylsulphamoyl}-2-n

. propoxyphenyl]~l.-ethyl-3-methyl.-l,6-d1hydro-7H

py.razolo[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 

Q) 

wherein· 
R 1 is H, C1-c3 alkyl, C3-(;s cycloalkyl or Ct-CJ 

perfluoroatkyl; 
R2 is H. C,-Q; alkyl optionally substituted by OH, 

C1-c3 alkoxy or C3-Q; cycloaJkyl, or c,-c3 per
fluoroalkyl; 

R3 is Ct-Cu alkyl, CJ-C.ci alkenyl, C3-Co alkynyl, 
C3-C7 cycloalkyl, Ct-Cts pcrlluoroalkyl or (C3_;C6 
cycloaU:yl)CI-Co alkyl; . 

R 4- taken together with the nitrogen atom to which it 
is attached completes a pyrrolidinyl, piperidino, or 
mo.rpholino group; 

R 5 is H, C1-w alkyl, Ct-C3 alkoxy, NR7R8, ·or 
CONR7R.I-

R7 and R 1 ~e each independently H, C1~ alkyl, 
(Ct-cJ alkoxy)C~ alkyl or liyd.roxy Cz-<4 al
kyl; and pb~!~Y ~ptablt: salts thereof. 

European pubfish~d pat~nt application No. 0442204 

discloses compounds of the formula 

(1) 

R 

or a pharmaceutically acceptable salt thereof, wherein 
R1 Is C1-ealkyl. ~-ealkenyl, ~ydoalkyl C1-ealkyl, or ~-ealkyl substituted by 1 tO 6 fluoro groups ; 
R21s C1_.alkylthio. c_alkylsulphonyJ. Ct-ealkoxy. hydroxy, hydrogen. hydrazino, C 1-ealkyl, phenyl,. 
NHCOR3 wherein R3 £s hydrogen or C1-e alkyl. or -NR4RS, wherein R• and R5 together with Che nitrogen 
atom to which they are attached fonn a pyrrolidino. piperidine, haxahydroazepino, morpholino or 
piperazine ring. or R4 and R5 are Independently hydrogen. ~do alkyl or CHalkyl which is optionally 
substituted by -CF3, phenyl, -S(O)nC1-e alkyl wherein 
n is o. 1 or 2, -ORe, ...COzR7 Ott -NR6Rll whereto RB to R9 are Independently hydrogen or c~alkyl, pro-

vlded that the carbon atom adjacent to the nitrogen atom Is not substituted by said -8(0)11G,....ealkyl, .QR4 
or .NRBR9 groups ; -
R Is halo, Cf-eafkyl. ~-ealkoxy, cyano. -CONR10R". CO;zRt2, C 1.-e alkyfS(O},., ·N~. --NH2 ... NHCOR,3 
or SO,.NRt.CRlS wherein n Is o. 1 or 2 and R1° to R15 ere lndependenUy hydrogen or c._ alkyl ; and 

XlCID: <W0_9959584A1_1_> 
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B is a ring at sub-formula (a) or (b) 

(a) (b). 

Preferred compounds include: 

2-(~cyano-2-propoxyphenyiF-methylthiopyrimido-{4,5-d})pyrimldin-4(3H)-one, 
2-(5-carboxamido-2-propoxyphenyl)-7-rnethylthlopyrimldo[4,s.:d]pyrimldo-4(3H)-one, or 
2-(5-carboxamido-2-propoxyphenyl)-7 -cyclopropylamino[4,5-d]pyrimido-4(3H)-one, 

or a phs:maceutically acceptable salt thereof. 

formula 

U.S. Patent No. 5,010,086 discloses compoundsof the 

wherein 
Rt and R:s are hydrogen or lower-alkyl; 
R5 is lower-alkyl or fluorinated lowec·alkyl; and the 
p~N-o:rlde is attached at the 4:- or 3~tion; 
or a pharmaceutically acceptable aad-additroD salt 
thereof •. 

Preferred compounds include: 

•• 
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U.S. Patent No. 5,290,933 discloses compounds of the 

(1) 

cr a pharmaceutically acceptable salt thereof, wherein 
R 1 is Ct-6lllkyl, c 2.@lkcnyl, C:;.scy~loalkylCJ~alkyl, 

phenylCJ-631kyl_ or c,.¢1kyl subsututcd by 1 to 6 
fluciro groups; and 4Rs h · 

R2 is hydrogen, -NHCORl, or -CONR , w eretn 
Rl is Ct..oalkyl. R~ is 

c 1-61llkyl and RS is bydlu~cn or Ct.61llkyl. 

Preferred compounds include; 

formula 

;DQCID: <W0_9959584A1_1_> · 

N-metbyl 1,6-dihydro-6-oxo-2-{:t-propoxypnenyl)· 
pyrimidine-5-carbcuamidc, 

N,K-dimethyl 1,6-dihydro-6-oxo-2-(2-propoxyphenyl)
py:i mi dine· 5-carboAamide, 

5-acetamido-2 -(2-propoxyphenyl)pyrimidin-4(3H}-one, 
or 

2-(2-propoxyphc:ayl)pyrimidin-4(311)-one. 
or a pharmaceutically acceptable £aft thereof. 

U.S. Patent No. 5,073,559 discloses compounds of the 

or pbannaccutically acceptable salt thereof, ·wherein 
R' is CJ,.631Jcyl. Cz-6lllkenyl, CJ.,cydoalkyiC,.,4alkyl, 

phenylCJ-4&lkyJ or Ca.atkyl substituted by 1 to 6 
nuoro groups; 

R2 ~ hydrogen. hydroxy. Ct~llcyl, phen)·l. mer· 
caJ!.lO, c,.....Ukylthio, CF.l or amino 

Rl is hydrogen. nitro, amino, c,..tJalkanoylamino, 
Ct..tJ·alko~ty, Ct~kyl, halo, S02NR4Rs, 
CONR4R 5• cyano ot' Ct~)'lS(O}"; 

R4 and R' are independently hydrogen or Ct-48lkyl; 
and 

nis0,1or2; 
provided tbat Rl is not hydrogen when Rl Is Ct-631kyl 
or C1-63)keuyl and R2 is hydrogen or hydroxy. 
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Preferred compounds include: 

2-(2 2·[2.2.2-trinuoroethoxy}phcnyl)purin·6-one, 
2-(2 2-cyclopropylmethoxyphenyl)purin~ne. 
l-(2 2 -benzyloxypbCnyl)puri.D-6.8-dionc, 
2-(2 2-pt"opoayphenyl)-1-ttifiuorouu:thytpurin-6-onc:. 
2-(2 2-propoxyphenyl}-8-phenylpwin-6-onc, 
2-(2 2-propox)'pbenyJ)-B-metbylpurin-6-one, 
2-(2-propoxypbenyl)-8-men:apropurin-6-onc, 
2-(2 2-propoxypbenyl)-8-methylthiopurin-6-onc:, 
2-(2 2-propoxyphenyl)-1-aminopurin-6-one, 
2-(2 2-propoxy-S-nitrophcnyl)pu~. 
2-(2 2-propoxy-S.aminophenyl)purin-6-one, 
2-(2-(2-propoxy-S..acewnidophenyl)purin-6-onc. 
2-{2 2-propoxy-4-methoxyphenyl)pu~e, 

.2-(2 2-propoxy-S-methoxyphenyl)p~e. 
2-(2 2·propoxy-4-mcthy)phc:ny))pufin..6-one, 
2-(l 2-propoxy-5-fluoropbc:nyl)purin-6-one, 
2-(2 2-propoxy-5-dimcthylsulphamoylphenyl)purin-

6-one, 
2-(2 2-propoxy·S·methylsuJphamoylphenyl)punn· 

6-one. 
2-(2 2-propoxy-S-sulphamoy)pbenyl)purin-6-one. 
2-(2 2-propo.sy-4-methyJtbJophenyl)purin-6-oae, 
2-{2 2 -propoxy-5-cyanophenyJ)purin-6-one, and 
2-(2-{2-propoxy-5~rbamoylphenyl)purin-6-one, 
or a pbannaccutically acceptable salt thereof. 

International Patent Publication PCT/EP96/03024 (W097/03675) 

discloses compounds of the formula: 

0' 

(I) 

·and salts and solvates (e-g. hydrates) thereof, in which: 

RO represents hydrogen. halogen or C1-5 alkyl; 

R 1 represents hydrogen. C1..salkyl, ~-6 alkenyl. ~.o alkynyl, haloC1...salkyl. 

c3-scycloa1kyl. C3-8c::ycloalkyiC1-3alkyl. aryiC 1-3alkyl or heteroaryfC1-3alkyl; 
R2 represents an optionally substituted monocydic aromatic ring selected 

from benzene. thiophene, furan and pyridine or an optionally substituted bicycfic 

(B. . 
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 seleded from oxygen. sulphur and 

nitrogen; and 

R3 represents hydrogen or C 1.3 alkyl, or R 1 and R3 together represent a 3- or 
4- membered alkyl or allcenyl chain. 

ISDOCID: <W0_9959584A 1_1_> 
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Preferred compounds include: 

Cis-2.3.6, 7 ,12.12a-hexahydro-2-butyl-6-(4-methyiphen yl)

pyrazino[2'. 1':6 ,1 ]pyridof3.4-b ]indole -1,4-dione: 

PCT/US99/07046 

(SR. 12aR)-2,3.6. 7. 12.12a-Hexahydro-2-isopropyl-6-{3,4-methylenedioxyphenyl)

pyrazinof2',1':6,1]pyrido[3.4-b]indole -1.4-dione; 

(6R,12aR)-2,3,6,7,12.12a-Hexahydrcr2-cycfopentyl~3.4-

methylenedioxyphenyl)-pyr.azino[2',1•:6,1]pyrido[3,4-b]indole -1,4-dione: 

(6R.12aR}-2.3,6.7.12,12a-Hexahydro-2-cyclopropylmethyl-6-(4-methoxyphenyl)

pyrazino[2'. 1':6. 1 ]pyrido{3 .·4-b ]indole -1. 4-dione: 

(6R,12aR)-2,3,6, 7 .1~.12a-Hexahydro-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-Hexahydr<>-2-meth~-(3,4411ethylenedioxyphenyl)

pyrazino[2', 1':6, 1 ]pyrido[3.4-b]indoJe-1.4-dione: 

(6R, 12aR)-2,3,6,7,12,12a-Hexahydro-6-(3.4-methytenedioxyphenyiF 

pyrazino[2', 1': 6,1] pyrido [3.4-b] indole-1,4-dione; 

(SaR. 12R, 14aS)-1,2,3,5,6,11,12,14a-Octahydro-12-(3.4-

methylenedioxyphenyl}-pyrrolo[1 .. ,2'': 4',S]pyrazino[2',1': 6.1]pyrido[3.4-

b}indole-5-1.4-dione: 

Cis-2,3.6. 7. 12. 12a-hexahydro-2-cyclopropy~3,4-methytenedioxyphenyl)

pyrazino[2', 1':6,1 ]pyrido[3,4-b ]indole -1 ,4-dione; 

(3S. 6R.12aR)-2,3.6, 7,12,12a-hexahydro-3-methyl-6-{3,4-

methylenedioxyphenyl)-pyrazino[2' ,1':6, 1]pyrido[3 ,4-b ]indole -1 ,4-di~ne; . 

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-hexahydr<>-2-methyl-6-{3,4-methytenedioxyphenyl)
pyrazino[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-dimethyl-6-(3.4-
methylenedioxyphenyl)-pyrazino[2'. 1': 6,1]pyrido[3.4-b]indoie-1,4-dione 
{Compound B): 

and physiologically acceptable salts and solvates (e.g. hydrates) thereof. 

sDOCIO: <W0_9959564A1_1_> 
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Examples of cGMP POE inhibitors contemplated in this 

invention are also described in _United -~tates Patent No. 5,346,901 and. 

published International Patent Publication yvo 94/28902, both of which 

documents are incorporated herein by reference. 

Sildenafil, 1-[[3-( 4, 7 -dihydro-1-methyl-7 -oxo-3-propyl-1 H

pyrazolo(4,3-d]pyrimidin-5-yl)-4-ethoxyphenyl]sulfonyl]-4-methyl

piperazine, and salts thereof are disclosed in WO 94/28902. 

Phentolamine, 3-(((4,5-dihydro-1 H-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, chewab_le 

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. 

lnform~tion on formulations comprising sildenafil are 

disclosed in WO 94/28902. Representative fonnulations 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 formulati.Qn for $i_ldenafil comprises 25, 50 or 1 00 

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 fonnulation for phentolamine is as follows: 

Component 

phentolamine mesylate, USP 

Microcrystalline Cellulose, NF 

Croscarmellose Sodium, NF 

Colloidal·smcon Dioxide, NF 

Magnesium Stearate, NF 

Total 

mg/Tablet {w/WO/o) 

4(!. (10) 

341.6 (85.4) 

16 (4.0) 

0.4 (0.1) 

2 (0.5) 

400 (100) 

The following are exemplary fonnulations for the phentolamine 

mesylate/sildenafil citrate combination: 
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Direct Compression Formulation 

Component 

Phentolamine Mesylate 

Sildenafil Citrate 

Microcrystalline Cellulose 

Croscarmellose Sodium 

Silicon Dioxide 

Magnesium Stearate 

Total 

mg/Tablet 

80 
100 

207.5-209.0 
10 
0.5 

0.5-2 
400 

The direct -compression formulation is manufactured by 

blending the active ingredients and excipients and compressing the 

mixture into tablets. 

Wet-Granulation Formulation 

Component 

Phentolamina Mesylate 

Sildenafil Citrate 

Microcrystalline Cellulose 

Lactose 

Sodium Starch Glycolate 

Povidone 

Water 

Magnesium Stearate 

Total 

mg/Tablet 

80 
100 
80 

114-115.5 
12 
12 

(evaporates) 

0.5-2 
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 dr!ed; 
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 

Phentolamine Mesylate 

Sildenafil Citrate 

Gelatin 

Mannitol 

·Flavor 

Water 

Total Dry Tablet Weight 

mgffablet 

40 
50 
30 

29 

1 

(evaporates) 

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 mgffablet 

Phentolamine Mesylate 40 
Sildenafil Citrate 50 

Microcrystalline Cellulose 95 
Crospovidone 10 

Sodium Bicarbonate 2 

Citric Acid ;_-,2 

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 POE 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 exp_ected 

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 prefer~bly in~~ude 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 h_uman 

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) POE V inhibitor or a 

pharmaceutically _acceptable salt or solvate thereof. and a 

pharmaceutically acceptable carrier. 

2. A composition of claim 1 wherein the cGMP POE 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 POE 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 POE V 

inhibitor or a pharmaceutically acceptable salt thereof. 

7. The method of claim 6 wherein the cGMP POE 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 POE 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 phannaceutically acceptable salt, solvate or 

ester thereof in a pharmaceutically acceptable carrier and in a second 

container a therapeutically effective amount of a cGMP POE V inhibitor or 

a pharmaceutically acceptable salt of solvate thereof in a 

pharmaceutically ac.ceptable 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 alpha1-

adrenergic blocker and an alpha2-adrenergic blocker. 

16. The pharmaceutical composition of claim 12 wherein said 

second vasodilating agent or a pharmaceutically acceptable saJt or 

solvate or ester thereof is a cGMP POE 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 

POE 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 POE inhibitor is a cGMP POE V inhibitor. 

20. The pharmaceutical composition of claim 17 wherein the 

cGMP POE 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-hexahydro-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. 

21. · A method of treating human sexual dysfunction comprising 

the simultaneous or sequential administration 9f 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 vasodilatin~ agent or a 

pharmaceutically acceptable salt or solvate thereof, and·a 

pharmaceutically acceptable carrier. 

lDOCID: <W0_9959584A1_1_> 



INTELGENX 1024, pg. 738

INTERNATIONAL SEARCH REPORT lnte- •onal Application No 

PC1/US 99/07046 
A. CLASSIFICATION OF i!BJECT MATTER 
IPC 6 A61K31 415 A61K31/505 

According to International Patent Classification (I PC) or to both national classilication and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classilication system followed by classification symbols) 

IPC 6 A61K 

Documentation searched other than minimum documentation to the extent that such documents are included '" the fields searcned 

Electroncc data base consulted during the international search (name ot data base and, where practical, search terms used) 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category" Citation ot document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X GOMAA A ET AL: "Topical treatment of 12-15,21 
erectile dysfunction: randomised double 
blind placebo controlled trial of cream 
containing aminophylline, isosorbide 
dinitrate, and co-dergocrine mesylate 'see 
comments!. " 
BMJ (CLINICAL RESEARCH ED.), (1996 JUN 15) 
312 (7045) 1512-5. 

' 
XP002115285 

abstract 
the whole document 

---
P,X SOLI M ET AL: "Vasoactive cocktails for 12-15,21 

erectile dysfunction: chemical stability 
of PGEl, papaverine and phentolamine. II 
JOURNAL OF UROLOGY, (1998 AUG} 160 (2) 
551-5. ' 

XP002115286 
abstract 
the whole document 

---
-1--

[]] Further documents are listed in the continuation ol box C. [[] Patent family members are listed in annex. 

" Special categories of cited documents : 
"T" later document published after the international tiling date 

"A· document delining the general state of the art which is not 
or priority dale and not in conflict with the application but 
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 

lilingdate cannot be considered novel or cannot be considered to 
"L" document which may throw doubts on priority claim(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 ments, such combination being obvious to a person skiUed 

•p• 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 international search Date of mailing of the international search report 

14 September 1999 28/09/1999 
Name and mailing address of the ISA AuthoriZed officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, Economou, 0 Fax:(-+-31-70)340-3016 1 

Fonn PCT/ISA/21 0 I second sheet) (July 1992) 

page 1 of 2 
ISDOCID: <W0_9959564A 1_1_> 



INTELGENX 1024, pg. 739

• 'It 

. . 

1 

INTERNATIONAL SEARCH REPORT 

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category • Citation ot document, wl1h indication, where appropriate. of me relevant passages 

X 

X 

X 

X,Y 

X,Y 

X,Y 

X 

y 

CHAO R ET AL: ,,"Experience with 
intracavernosal tri-mixture for the 
management of neurogenic erectile 
dysfunction." 
ARCHIVES OF PHYSICAL MEDICINE AND 
REHABILITATION, (1994 MAR) 75 (3) 276-8 , 
XP002115287 
abstract 
page 277, left-hand column, paragraph 4-

right-hand column, paragraph 3 

MIRONE V ET AL: "Ketanserin plus 
prostaglandin E1 (PGE-1) as 
intracavernosal therapy for patients with 
erectile dysfunction unresponsive to PGE-1 
alone." 
BRITISH JOURNAL OF UROLOGY, (1996 MAY) 77 
(5) 736-9. , XP002115288 
abstract 
page 737, right-hand column, paragraph 4 

- page 738, left-hand column, paragraph 3 
page 736, left-hand column, line 1 -

right-hand column, paragraph 2 

BENNETT A H ET AL: "An improved 
vasoactive drug combination for a 
pharmacological erection program." 
JOURNAL OF UROLOGY, (1991 DEC) 146 (6) 
1564-5. , XP002115289 
the whole document 

US 5 731 339 A (ZONAGEN, INC.) 
24 March 1998 (1998-03-24) 
cited in the application 
column 3, line 45- column 17, line 18 
claims 1-37 

WO 94 28902 A (PFIZER, LTD.) 
22 December 1994 (1994-12-22) 
cited in the application 
the whole document 

WO 97 03675 A (LABORATOIRE GLAXO WELLCOME 
S.A.} 6 February 1997 (1997-02-06) 
cited in the application 
the whole document 

EP 0 611 248 A (B.M.R.A. CO. B.V.) 
17 August 1994 (1994-08-17) 
the whole document 

Form PCTIISA/210 (connnuatkln of second sheet) (.July 1992) 

3DOCID: <W0_9959584A 1_1_> 

Inter •onal Application No 

pc,;us 99/07046 

Relevant to daim No. 

12-15,21 

12-15,21 

12-15,21 

1-21 

1-21 

1-21 

12-15,21 

16-20 

page 2 of 2 



INTELGENX 1024, pg. 740

INTERNATIONAL SEARCH REPORT 
Inter· · •mal Application No 

.tonnatlon on patent family members 
PCt/US 99/07046 

Patent document 

I 
Publication 

I cited in search report date 

us 5731339 A 24-03-1998 

wo 9428902 A 22-12-1994 

wo 9703675 A 06-02-1997 

EP 0611248 A 17-08-1994 

Fonn PCTIISA/210 (patent ramilv annexl (July 1992) 

4SDOCID: <W0_9959584A 1_1_> 

Patent famtly 
member(s) 

AU 5576896 A 
' BG 102010 A 

CA 2219502 A 
cz 9703393 A 
EP 0767660 A 
HU 9802825 A 
LT 97168 A.B 
LV 12038 A 
LV 12038 B 
MD 980007 A 
NO 974965 A 
NZ 307020 A 
PL 323087 A 
SI 9620058 A 
SK 145897 A 
wo 9633705 A 
ZA 9603380 A 

AT 163852 T 
AU 676571 B 
AU 6797394 A 
CA 2163446 A,C 
CN 1124926 A 
CZ 9503242 A 
DE 69408981 0 
DE 69408981 T 
DK 702555 T 
EP 0702555 A 
ES 2113656 T 
FI 955911 A 
GR 3026520 T 
IL 109873 A 
Il 121836 A 
JP 9503996 T 
LV 12269 A 
NO 954757 A 
NZ 266463 A 
PL 311948 A 
ZA 9404018 A 

AU 704955 B 
AU 6419196 A 
BR 9609758 A 
CA 2226784 A 
CN 1195290 A 
cz 9800033 A 
EP 0839040 A 
HU 9900065 A 
NO 980153 A 
PL 324495 A 
SK 3998 A 

us 5567706 A 

I Publication 
date 

18-11-1996 
30-04-1998 
31-10-1996 
18-03-1998 
16-04-1997 
28-06-1999 
25-06-1998 
20-05-1998 
20-08-1998 
31-07-1999 
23-12-1997 
29-06-1999 
02-03-1998 
30-06-1998 
03-06-1998 
31-10-1996 
08-11-1996 

15-03-1998 
13-03-1997 
03-01-1995 
22-12-1994 
19-06-1996 
17-07-1996 
16-04-1998 
02-07-1998 
06-04-1998 
27-03-1996 
01-05-1998 
08-12-1995 
31-07-1998 
27-12-1998 
27-12-1998 
22-04-1997 
20-05-1999 
24-11-1995 
24-03-1997 
18-03-1996 
08-12~1995 

13-05-1999 
18-02-1997 
26-01-1999 
06-02-1997 
07-10-1998 
13-05-1998 
06-05-1998 
28-05-1999 
10-03-1998 
25-05-1998 
08-07-1998 

22-10-1996 

• 



INTELGENX 1024, pg. 741

WORLD lNTELLECfUAL PROPERTY ORGANIZATION 
International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Classification 7 : (11) International Publication Number: wo 00/53148 
A61K A2 

(43) I~ternational Publication Date: 14 September 2000 ( 14.09.00) 

(21) International Application Number: PCT/US00/05711 

(22) International Filing Date: 3 March 2000 (03.03.00) 

(30) Priority Data: 
601123,244 8 March 1999 (08.03.99) us 

(71) Applicants (for all designated States except US): MERCK & 
CO., INC. {US/US]; 126 East Lincoln Avenue, Rahway, NJ 
07065-0907 (US). WALDSTREICHER, Joanne [US/US]; 
126 East Lincoln Avenue, Rahway, NJ 07065-0907 (US). 

(72) Inventor; and 
(75) Inventor/Applicant (for US only): STONER, Elizabeth 

{US/US]; 126 East Lincoln Avenue, Rahway, NJ 
07065-0907 (US). 

(74) Common Representative: MERCK & CO.. INC.; 126 East 
Lincoln Avenue, Rahway, NJ 07065-0907 (US}. 

(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR,BY,CA,CH,CN,CR,CU,CZ,DE,DK,DM,Ea 
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, 
JP, KE, KG, 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, ARIPO patent (GH, GM, KE, 
LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT. SE), OAPI patent (BF, BJ. CF. CG. CI. CM, 
GA, GN, GW, ML, MR, NE, SN, TO, TG). 

Published 
Without international search report and to be republished 
upon receipt of that report. 

(54) Title: METHODS AND COMPOSmONS FOR TREATING ERECTILE DYSFUNCTION 

(57) Abstract 

The present invention provides for a method for the treatment of erecti1e dysfunction in a male or female human subject in need of 
such treatment comprising administration of a therapeutica11y 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. 



INTELGENX 1024, pg. 742

FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the Per on the front pages of pamphlets publishing international applications under the Per. 

AL Albania ES Spain I..S Lesolho Sl Slovenia 

AM Annenia Fl Finland LT Lithuania SK Slovakia 
AT Austria FR France LU Luxembourg SN Senegal 
AU Australia GA Gabon LV Latvia sz Swaziland 
AZ Azerbaijan GB United Kingdom MC Monaco TD Chad 
BA Bosnia and Herzegovina GE Georgia MD Republic of Moldova TG Togo 
BB Baroados GH Ghana MG Madagascar TJ Tajikistan 
BE Belgium GN Guinea MK 1be former Yugoslav TM Turkmenistan 
BF Burlcina Faso GR Greece Republic of Macedonia TR Turlcey 
BG Bulgaria HU Hungary ML Mali TT Trinidad and Tobago 
BJ Benin IE Ireland MN Mongolia UA Ukraine 
BR Brazil IL Israel MR Mauritania UG Uganda 
BY Belarus IS Iceland MW Malawi us United States of America 
CA Canada IT Italy MX Mexico uz Uzbekistan 
CF Central African Republic JP Japan NE Niger VN VietNam 
CG Congo KE Kenya NL Netherlands YU Yugoslavia 
CH Switu:rland KG Kyrgyzstan NO Norway zw Zimbabwe 
CI COle d'lvoire KP Democratic People's NZ New Zealand 
CM Cameroon Republic of Korea PL Poland 
CN China KR Republic of Korea PT Portugal 
cu Cuba KZ Kazalcstan RO Romania 
cz Cu:ch Republic LC Saint Lucia RU Russian Federation 
DE Germany Ll Liechtenstein SD Sudan 
DK Denmarlc LK Sri Lanka SE Sweden 
EE Estonia LR Liberia SG Singapore 



INTELGENX 1024, pg. 743

.. 
wo 00/53148 PCTIUS00/05711 

5 

TITLE OF THE INVENTION 

iYIETHODS AND COMPOSITIONS FOR TREATING ERECTILE DYSFUNCTION 

FIELD OF THE INVENTION· 

The present invention provides for novel methods for the treatment of 

erectile dysfunction comprising adrug 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 a&e 40, to 67% at age 75, with over 75% occuning 

· 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·disagreeablejfor a discussion, see .. ABC of sexual health 

. -erectile dysfunction," Brit. Med. J. 318: 387-390 (1999)]. Only morexecently have 

30 more viable treatment modalities become available, in particular orally active agents, 

such as sildenafil citrate, marketed by Pfize.r 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® 

-1-
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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 oferectile 

dvsfunction has invigorated efforts to discover even more effective methods to treat 
J • . . 

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 Erecti Je Dysfunction," Drug News & Perspectives, 9: 572-575 ( 1996); 

"Oral Pharmacotherapy in Erectile Dysfunction," Current Opinion in Urolo2y, 7: 349-

15 · 353 ( 1997)]. 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 ~ct 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 stimul~tion, 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 sildemifil. 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 

-2-
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oxide, it is contraindi'cated 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 "abnonnal 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. "Abnormdl 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 Svmposium, 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-ll (MT-ll), 

exhibited a 75% response rate, similar to results obtained with apomorphine, when 

20 injected intramuscularlyor subcutaneously to males with psychogenic erectile 

dysfunction. MT-ll 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 -ll {also 

referred to as PT-14) (Erectide®) is present1y 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-ll include . 

30 nausea, flushing, loss of appetite, stretching, and yawning.· 

Adverse effects associated with MT-U 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 
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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 centraHy-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 

1 5 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 dysfuncti~n. 

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 1NVENTION 

The present invention is concerned with the combination of an agonist 

of the melailocortin 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 phannacokinetic and phannncodynamic 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 fu~her.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. 

FUither 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 melanoconin receptor are disclosed in the following publications, 

IS 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 Discoverv 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-! Clinical Study," Life Sci., 58: 1777-1784 (1996); and 

(3) R.A.H. Adan, "Identification of Antagonists for Melanocortin MC3, MC4, and 

MCS 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 byreference 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 orie 

embodiment of the combination of the present inve~nion, the agonist of the 

30 ~elanocortin receptor is melanotan-ll (MT -ll). 

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: 
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(1) C. Haskell-Luevano, et al., "Discovery of Prototype Peptidomimetic Agonists at 

the Human Melanocortin Receptors MCIR and MC4R;" J.Med. Chern .. 40: 2133-

2139 (1997); and 

(2) H.B. Schioth, et al., .. Discovery of Novel Melanocortin-4 Receptor Selective MSH 

Analogues." Brit. J. PharmacaL, 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 cydic-GMP-specific . 

phosphodiesterase inhibitor or an alpha-adrenergic receptor antagonist. In a further 

embodiment of the combination of the present invention, the second eleiTient 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 

96116657; 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 1-[4-ethoxy-(6,7-dihydro-1-methyl-7-oxo-3-propyl- · 

IH-pyrazolo[4,3-d]pyrimidin-5-yl)phenylsulfony1]-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). 

The ICOS Corp. tetracyclic PDE-V inhibitors are disclosed in WO 

95119978; WO 97/03675; and WO 97119978; all of which are incorporated by · 

25 reference herein in their entirety. IC-351 represents (6R, 12aR)-2,3,6,7,12.i2a

hexahydro-2-methyl-6-(3 ,4-methylenediox yphenyl)-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. pyridocarbazo1e 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 ofPDE-V inhibitors are disclosed in WO 98116224 (E. Merck GmbH), WO 

99/02161 (Forssmann), WO 98/07430 (Eisai), and JP 8225541 (Eisai)~ a1l.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 dysfunctjon comprises an agonist of the rrielanocortin 
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receptor and a PDE:.. Y inhibitor selected fi·om the group consisting of sildenafil citrate, 

IC-351, M-54018, and l'vl-54033. In a subclass of this class of the present invention, 

the agonist 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 ~he melanoconin-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. Nonh 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 and4,710,504, 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(l ,3,4,5' ,6,6' ,7, l2b-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 [seeD.J. 

Pettibone, et al., .. Pharmacological profile of a new potent and specific alpha2.:. 

adrenoceptor antagonist, L-657,743," Naunvn-SchmiederberQ'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 inClin. Pharmacol. Ther., .. 
. . . . 

46: 566-575 ( 1989). An especial1y preferred combination is a: selective agonist of the 

melanoconin-4 receptor (MC-4R) and MK-912. 

The instant combination of an agonist of the melan()COitin receptorand 

a cyclic-G.l.Y1P-specific phosphodiesterase inhibitor or an alpha-adrenergic receptor 

35 antagonist is useful in the therapeutic treatment of erectile dysfunction. Aithough ·the 
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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 metanocortin 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 popuhition 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 

"phannace~tically 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 sahs, 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. 
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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 "~ithin 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 wi!h the 

compound specifically disclosed as an element of the combination or with a 

compound which may not be specifically disclosed, but which ~onverts 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 sp~cies produced upon introduction· of 

compounds of this invention into the biological 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 ofthe 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 

phmmaceuticaHy acceptable caniers, adjuvants and vehicles appropriate for each 

route of administration. 

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 pharmacologic 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 age~ts 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 fonns. 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 pharmaceuticaHy acceptable excipients may also be manufactured by known methods. 
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' The excipients used may be for example, (I) inert di luents such as calcium carbonate, 

lactose, calcium phosphate or sodium phosphate; (2) granulating and disintegrating 

agents, such as com 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 table~s 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 monostearate 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 fonn osmotic therapeutic tablets for controlled release. 

In some cases, formulations for oral use may be in the form ofhard 

gelatin capsules wherein the active ingredient is mixed with an inert solid diluent, for 

example calcium carbonate, calcium phosphate or kaolin. They may also bein 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 containi~g ·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.· 

25 

30 

Aqueous suspensions nonnally contain theactive materials in 

admixture with excipients suitable for the manufacture of aqueous suspensions. Such 

excipients may be 

I) 

(2) 

suspending agents such as sodium carboxymethyl-ceJlulose~ 

ITiethylcellulose, hydroxypropylmethyl-cellulose, sodium 

alginate, polyvinyl-pyrrolidone, gum tragacanth all.d gum ·· 

acacia; 

dispersing or wetting agents which may be 

(a) a naturally-occurringphosphatid~ such as iecithin, . 

(b) a condensation product of an alkylene oxide with a. fatty 

acid, for example, polyoxyethylene stearate. 

(c) a co~densation product of ethylene oxide with a long 

· chain aliphatic alcohol, for example, 

heptadecaethyleneox ycetanol, 
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a condensation product of ethylene oxide with a partial 

ester derived from a fatty acid and a hex ito\ such as 

polyoxyethylene sorbitol monooleate, or 

a condensation product of ethylene oxide with a partial · 

ester derived from a fatty acid ~nd a hexitol anhydride, 

for example polyoxyethylene sorbitan monooleate. 

The aqueous suspensions may also contain one or more preservativ~s. 

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 agents 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 descnbed 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 a'llhydrides, for 
. .. . 

30 ex·ample, sorbitan monooleate, (4) condensation products of said parti~l esters with 
• I • . • 

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, gfycerol, 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 'pharmaceutical 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-
1 . 

toxic parenterally-acceptable diluent or solvent, for example ds 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 solmion. 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 

in jectables. 

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 com oil, gelatin, and injectable·organic 

esters such as ethyl oleate. Such dosage forms may also contain adjuvants such as 
. . 

preserving, wetting, emulsifying, anddis.persing a~ents. 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 ofsterile 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 • 

30 

solid at ordinary temperatures but liquidat the rectal temperature and will therefo~e . 
melt in the rectum to release the drug. Such materials are cocoa butter and 

. - . . . · .. 

. ·polyethylene glycols. ·Compositi~ns for buccal, nasal or sublingual administration ar~ 

also prepared with standard excipients well known in the art. 

For topical administration the combination of this invention may be 

formulated in liquid or semi-liquid preparatio~s 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 in'gredients 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 fonn is obtained. The selected dosage 

depends upon the desired therapeutic effect, on the route of administration and on the 

5 durmion o.f the treatment. Dosage ranges in the combination for the me_lant>conin 

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 (mglkglday) to 

about 100 mg/kglday. preferably 0.01 to 10 mg/kg/day, and most preferably 0.1 to 5.0 

mglkglday. 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 f'()r 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 J mg to about 100 mg of each of the active ingredients. Intravenously, the 
. - . . . . . 

most preferred doses will range from about 0.1 to aboutlO mglkg/minute during a 
' • j • 

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 administerc::d in 

divided doses of two, three or four times daily. Dosage levels of the cyclic-GMP

specific phosphodiesterase inhibito~ or alpha-adrenergic receptor antagonist of 

between about 0.001 to 50 mglkg of body weight daily, preferably about 0.005 to 

about 25 mglkg per day, and more preferably about 0.01 to about 10 mwkg per day 

25 are administered to a patient to obt&in effective treatment of erectile dysfunction .. 

An especially preferred combination is that wherein the agonistof 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 e.specially 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 mglkg/day, and more particularly about 0.1 to aboutS mglkg/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 mglkg/day, 
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especially about 0.005 to about 10 mg/kg/day, and more particularly about 0.01 to 

about 5 mg/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 anyof 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 de.tt~nnirie 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 ~e described below in the foJlowing 

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 me1anocortin 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 (D:MEM) with 4.5 g L-glucose, 25 mM Hepes, without sodium pyruvate, 

(Gibco/BRl); 100 ml 10% heat-inactivated fetal bovine serum (Sigma); 10 ml 10,000 

unitlml penicillin & 10,000 }J.g/ml streptomycin (Gibco/BRl); 10 ml 200 mM L

glutamine (Gibco/BRI); 1 mg/ml Geneticin (G418) (Gibco/BRl). The cells are grown 
at 37°C with C02 and humidity control until the desired cell density and cell number 

35 are obtained. 
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The'~edium 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 

mls/monolayer membrane preparation buffer having the com{>6sition: 10· mM Tris pH 

7.2-7 .4; 4 J.lg/ml Leupeptin (Sigma); 10 J.tM Phosphoramidon (Boehringer . 

Mannheim); 40 J.tg/ml Bacitracin (Sigma); 5 J.tg/ml Apr~tinin (Sig~a); 10 mM. 

Pefabloc (Boehringer Maimheim). The cells are homogenized with motor-driven 

10 dounce (Tal boy 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 J.tl/tube) and quick frozenin liquid 

nitrogen and then stored at -80°C. 

15 Test compounds or unlabelled NDP-a-MSH is added to 100 J.lL of. 
. . . . .. 

membrane binding buffer to a final concentration of 1 J.tM._ The membranebin_ding 
buffer has the composition: 50 mM Tris pH 7 .2; 2 mM CaCI2; 1 mM MgCl:i; 5 mM · 

KCI; 0.2% BSA; 4 J.lg/ml Leupeptin (SIGMA); 19, J..LM Phosphoramidon (Boehririg~r 

Mannheim); 40 J..Lg/mJ Bacitracin (SIGMA); 5 J.tg/ml Aprotini~ (SIGMA); and 10 

20 mM Pefabloc (Boehringer Mannheim). One hundred J..Ll ofmembranebindingbuffer 

containing 10-40 J..Lg membrane pr~tein is added, followed by 100 J.I.M 125J:.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 filterapparatus . 

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 NaCL The 

filter is dried, and the' bottom sealed and 50 J..Ll of Packard Microscint-20 is added to . 

. each welL The top is seaied and the radioactivity quantitated in a Packard TopcoJnt 

30 Microplate Scintillation counter. 

EXAMPLE2 

Functional assay. 

-16-
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Functional cell based assafs 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; Ollmann-MM; Wilson-

S 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 MgCl2, 1 mM 

IS 

o]utamine and 1 mg/ml bovine serum albumin. Cells are counted and diluted to I to 5 
e - . 

x 106/ml. The phosphodiesterase inhibitor 3-isobutyl-l~methylxanthine is added to 

cells to 0.6 mM. 
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 I%~ After room temperature incubation 

for 45 min~, ce))s are lysed by incubation at 100°C for 5 min. io release accumulated 

cAMP. 

20 cAMP is measured in an aliquot of the cell lysate wjth·the Amersharri 

(Arlington Heights, ll..) cAMP detection assay (RP A556). 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 IOO% 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 IS min., and an ECso dose 
. . 

30 (approximately 10 nM alpha-MSH) is added to the cells. The assay is terminated at 

35 

45 min. and cAMP quantitated as above. Percent inhibition is determined by 

comparing the amount of cAl\1P produced in the presence to that produced in the 

absence of test compound. 

EXA1VIPLE3 
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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 rt;;l'raction of the penis back into the penile sheath duri~g 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 adarkened 

restrainer and left for IS- 30 minutes. Day 2. the animals are restrained in a supirie 

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 re111oved 

from further evaluation. After any handling or evaluation, animals are giveria treat to. 

ensure positive reinforcement. 

b) Ex Copula Reflex Tests. Rats are gentlyrestrained in a supine 

20 position with their anterior torso placed inside a cylinder of adequate size to allow for 

normal head and paw grooming. Fora 400-500 gram rat, the diameter of the cylinder· 

is approximately 8 em. 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 theanimal to maintain the 

25 preputial sheath in a retracted position. Penile responses will be obs.erved, 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 ~f the glans penis. A cup is defined as an intense erection where the distal margin of. 

the glans penis momentarily flar~s open to form a cO.p. 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. AJI evaluations are videotaped and scored later. Data are collected and 

analyzed using paired 2 tailed t-tests to compare baseline and/br 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 

15 

-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). 

EXAMPLE4 

Models of Female Sexual Dysfunction 

Rodent assays relevant to female strxualreceptivityinclude the~ 

behavioral model of lordosis arid direct obserVations of copulatory activity. There is 

20 also a urethrogenit~l reflex model in anesthetized spinally transected rats fot. 

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, 199i; McKenna 

.. 25 KE et al, Modulation By Peripheral Serotonin Of The Threshold For Sexual Reflexes 

In Female Rats. Pharm. Bioch. Behav., 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-~ 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 acc~rdancewith 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. 

-20-. 
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'· 
\VHA T 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 or an alpha-adreneraic 
. ~ 

receptor antagonist. 

2. 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 me1anotan-ll (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) subt}'I)e. · 

6. The method of Claim 1 wherein the inhibit()r of the cyclic7 
. . . 

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 POE-Vis 

selected from the group consisting of: 

25 a) sildenafil citrate, 

b) IC-35L 

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 ofClaim 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 

antagonist is selective for the alpha-2 receptor subtype. 

5 11. The method of Claim 10 wherein the alpha-2 receptor 
. I 

antagonist is yohimbine, de1quamine, or MK-912. 

12. The method of CJaim 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 canier, a therapeutically 

effective amount of an agonist of the melanocortin receptor and a theral?eutically 

effective amount of a cyclic-GMP-specific phosphodiesterase inhibitor or an alpha-·. 

adrenergic receptor antagonist. 

. 20 

25 

15 . The pharmaceutical composition of Claim 14 wherein the 

· inhibitor of the cyclic-Gl\1P-specific phosphodiesterase is an inhibitor of .the type V 

phosphodiesterase (PDE-V) isozyme and the alp~a-adrenergic receptor antagonist is 

selective for the alpha-2 receptor subtype. 

16. The pharmaceutical composition of Claim 15 wherein the 

alpha-2 receptor antagonist is MK-912. 

17. Th~ 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 rnelanocortin-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 ~n 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 phosphodiesterase (PDE-V) 

15 isozyme. 

22: The use of Claim 21 wherein the inhibitor of the type\i 

phosphodiesterase isozyme is sildenafil citrate. 
. . . . . .- ... :: .. .. . :·_ .. ·.: 

20 23. . The use of Claim 20 wherein the alph~-adrenerglc receptor 

antagonist is MK-912. 

24. The use of Claim 20 Wherein the agonist of the 1llelanocortin 

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 

10 

) 

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 

15 (FSAD). In particular, the present invention re

lates to potent inhibitors of cyclic guanosine 

20 

3 1
, 5 1 -monophosphate specific pho,sphodiesterase type 

5 (PDE5) that, when administered as a pharmaceutical 

product, are useful for the treatment of FAD. 

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-

DOCID: <W0_0066114A1_1_> 
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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 

~SDOCID: <W0_0066114A 1_1_> 
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phobic aveFsion to,-and avoidance of, sexual contact 

with a sexual partner, ~hich causes personal dis-

tress. 

Sexual arousal disorders are defined as a 

5 recu~rent inability to attain, or maintain until 

completion of sexual activity, an adeqtiate 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 catchal~ 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 

)DOCIO: <W0_0066114A 1_1_> 
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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 vasa

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-

20 

ase inhibitors are not further defined. Neither 

PDE5 inhibitors or their use to treat female arousal 

disorder are disclosed. 

EP 0 702 555 describes the method of 

treating male erectile dysfunction with a PDE in

hibitor and particularly a PDES 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, PDES 

inhibitor, nor female sexual dysfunction are defined 

further except by reference to compounds specifi

cally disclosed and referenced to orgasmic dysfunc-

30 tion. 

SDOCIO: <W0_00661 14A 1_1_> 
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in men suffering fr5m 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 produbes 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(~), 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 

;DQCIO: <W0_0066114A 1_1_> 
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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 

SDOCtD: <W0_0066114A l_t_> 
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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 medic,ation- induced sexual dysfunction in four 

patients (two men, two woman) by H.G. ~urnber~ et 

al. in J. Clin. Psychiatry, 60(~):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 pe~ding randomized placebo-controlled 

studies. 

Thus, the limited studies of sildenafil to 
I 

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. 

25 

It has been discovered that the compounds 

of structural formula {I) are highly effective in 

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. 

iDOCID: <W0_0066114A1_1_> 
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SUMMARY 0~ 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 3'5'-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 

lSDOCIO: <W0_0066114AI_I_> 
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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,cornpound to inhibit an enzyme, e.g., the PDE5 

enzyme (PDE5) . The IC50 value is the c6ncentration 

of a compound that results in 50% 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 "inhibitingn or "inhibits 11 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 PDES inhibitor by any 

number of recognized oral dosage forms, including 

liquid dosage forms, tablets, capsules, gel-caps, 

and the like. 

The term "PDES inhibitor" means an agent 

25 that inhibits cyclic guanosine 3'5'-monophosphate 

specific phosphodiesterase type 5 (PDE5} enzyme and 

has an IC50 value against PDES of 10 nM or less. 

The term "a pharmaceutically effective 

amount" represents an amount of a compound that is 

30 capable of inhibiting PDES in females and causes in 

:OOClD: <W0_0066114A1_l_> 
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particular dose of Ehe 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 

compound suitable for pharmaceutical use. 

As noted above, the present invention 

10 provides the use of a compound of formula (I) that 

inhibits cyclic guanosine 3'5'-monophosphate spe

cific phosphodiesterase type 5 for treating female 

arousal disorder (FAD) . The method comprises orally 

administering a pharmaceutical formulation compris-

15 ing a PDES inhibitor to the female patient. 

The compounds of structural formula (I), 

and their methods ~f 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. 

NSDOCIO: <W0_0066t14A 1_1_> 
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(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-methyl-6-(3,4-
' methylenedioxyphenyl)pyrazino[2' ,1' :6,1]pyrido[3,4-

b]indole-1,4-dione; 

20 (3S,6R,12aR)~2,3,6,7,12,12a-hexahydro-2,3-dimethyl-

25 

6-(3,4-methylenedioxyphenyl)pyrazino[2',1':6,1]

pyrido[3,4-b]indole-1,4-dione; 

physiologically acceptable solvates thereof, and 

mixtures thereof. 

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 PDES. 

30 The methods of the present invention can 

>DOCID: <W0_0066114A1_1_> 
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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, ~8th Ed., 

Mack Publishing Co., Easton, PA (1990). Such 

15 techniques include, for example, wet granulation 

followed by drying, milling, and compression into 

tablet~ 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. PDES inhibitor is administered orally 

in an amount that is capable of inhibiting PDES 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 invent1on, 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 qose is 1 to 400 mg, and more preferably a 1 to 
l 20 mg dose, as needed, up to the total aose 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 

15 

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. 

Preparation 1 

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

methyl-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 r~sultant 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. 

DOCIO: <W0_0066114A1_1_> 
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The extragranular croscar-mellose 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-8-7322 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. 

15 Formulations 
Component {mg per tablet) 

Agent (PDE5 inhibitor) 1 5 

Hydroxypropyl methylcellu1ose 1 5 
phthalate 

20 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 q.s. q.s. 
25 for irrigation) 

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 

30 Total core subtotal {film 250.00 250.00 
coat Opadry OY-S-7322) 

35 Opadry OY-S-7322 contains methylhydroxypropylcell

ulose Ph.Eur., titanium dioxide Ph.Eur, Triacetin 

lo!SDCX::ID: <W0_0066114A 1_1_> 
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USP. Opadr.y 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. 

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) 

Granu1ation 

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 

Tota1 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. 
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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 granula~ion 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. 

ISDOCID: <W0_0066114A 1_1_> 
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may be lightly dusted with talc to improve tablet 

handling characteristics. 

Examp1e 1 

FAD c1inical 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 
I 

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 Examp1e 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-

>DOCID: <W0_0066114A1_1_> 
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ment in arousal. The stu'dy 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 PDES inhibitor 

having a potency (i.e., an IC50 versus PDES) 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 

NSDOCID: <W0_0066114A1_1_> 
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have found ~hat 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 t,reatment of FAD leads to better sexual experi

ences, which in turn can lead to improJement 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. 

>OOCID: <W0_0066114A1_1_> 
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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 

0 

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,l2aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-

methylenedioxyphenyl}pyrazino[2',1' :6,l)pyrido[3,4-

b]indGle-1,4-dione; 
) 

(3S,6R,l2aR)-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 salts and solvates there

of; and mixtures thereof. 

4. The method of claim 1 wherein the 

compound has the structure 

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 
USrNG A PDES INHIBITOR 

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 :r:ela.tes to phospho-

20 

25 

diesterase (POE) enzyme inhibitors and to their use 

in pharmaceut.ical articles of manufactu:r:e. In 

particular, the present invention .relates to potent 

inhibitors of cyclic guanosine 3' ,5'-monophosphate 

specific phosphodiesterase type 5 (PDE5) that when 

incorporated into a pharmaceutical product are 

useful for the treatment of sexual dysfunction. 

BACKGROUND OF THE INVENTION 

The biochemical, physiological, and clini-· 

cal effects of cyclic guanosine 3',5'-monophosphate 

specific phosphodiesterase (cGMP-specific PDE) 

inhibitors suggest their utility in ~ 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 (PDES) is the major cGMP hydrolyzing 

enzyme in vascular smooth muscle, and its expression 

ISDOCID: <W0_01B0860A2__1_> 
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in penile corpus cavernosum has been reported (Taber 

et al., J. Ural., 149:285A (1993)). Thus, PDES is 

an attractive target in the treatment of sexual dys

function (Murray, DN&P 6(3}:150-56 (1993)). 

A pharmaceutical product that provides a 

PDES inhibitor is currently available, and is 

marketed under the trademark VIAGRA®. The active 

ingredient in VIAGRA® is sildenafil. 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 PDES than other known 

phosphodiesterases {greater than BO 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 PDES versus PDE3, and 

only a 10-fold selectivity for PDES 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., 

lDOCID: <W0_0180860A2_1_> 



INTELGENX 1024, pg. 799

wo 01/80860 PCT/USOl/12512 

- 3 -

'· 
at least 25 mg) of sildenafiJ 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 effectsr including facial flushing {10% 

incidence rate) . Tcus, 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 inhipitor .. The ben~ficia~ effects of a chronic 

20 dosing regimen-were observed in cl~nical studies and 

through the_discovery that the administrat2on of a 

PDE5 inhibitor imprqves 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 PDES inhibitor. The 

ISDOCID: <W0_01B0860A2_1_> 
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dosing regimen of the present invention allows a 

spontaneity of sexual .activity desired by the 

patient. 

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 do-sage form comprising about 1 to aboq.t 10 mg of a 

PDES 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 abcut 1 to about 10 

mg of a PDES inhibitor, chronically, up to a total 

dose of 10 mg/day. 

The present invention further provides a 

20 me.thod of improving the relaxant respon·s·e in corpus 

cavernosum smooth muscle tissue, which comprises 

chronically-administering a dose of 1 mg/day to 10 

mg/day of a PDES 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 ~0 mg of a 

selective PDES inhibitor, said package i'nsert pro

viding for a chronic administration of the PDES 

30 inhibitor to treat a patient suffering from erectile 

dysfunction. 

The present invention provides an article 

of manufacture for human pharmac'eutical use, 

SDOCIO: <WO_Ot80B60A2_1_> 
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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 a.bout 

10 1 to about 10 mg of a PDES inhi:bi tor 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 

15 PDES inhibitor is useful t6 treat sexual dysfunction 

in a patient in need ther~of, and has a chronic 

dosing regimen of about l· 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 

30 

(i) an IC50 less than 10 nM, and 

(ii) 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, and has a chronic dos

ing regimen of about 1 to abou~ 10 mg/day, wherein 

<SOOCIO: <W0_0180860A2_1_> 
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the chronic dosing regimen improves vascular 

conditioningi and 

{c) a container. 

·DETAILED DESCRIPTION 

PCT/USOl/12512 

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 11 IC50
11 is the measure of potency 

15 of a compound to inhibit a particular PDE enzyme 

(e.g., PDE1c, PDES, or PDE6) . The IC50 ·is the con

centration of.a.compound that results in SO% 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

cal., 22, pp. 3099-3108 (1973). 

The term "package insert" means informa

t2on 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-

SDOCID: <W0_01B0860A2_1_> 
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nized by those skilled in the art to include such 

forms as liquid formulations, tablets, capsules, and 

gelcaps. 

The terms 11 day" and "daily" refer to the 

5 administration of the product one or more times, 

generalJ.y one to three times, still more preferably 

one time, per about 24-hour period. 11 About 24-hour 

period" refers to a time span of about 20 to about.· 

28 hours. 

10 The term 11 Chronic or chronically11 refers 

to the regular adm~nistration 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 regular administration for an extended period, 

preferably daily for three or more days, and. still 

more preferably daily as long as the patient suffers 

.from erectile dysfunction (in the absence of 

therapy) . The term "chronic" administration 

20 encompasses other regimens in addition to daily 

dosing. For example, chronic administration 

encompasses administration of a sustained release 

formulation that provides sufficient PDES inhibiter 

on a regular basis and unrelated to the onse~ of 

25 sexual activity. Cont.rary to acute or on-demand 

administration, chronic administration does not link 

the administration of the PDES ir~ibitor to the 

onset of sexual activity (e.g., one hour prior to 

intercourse) . 

30 The term "PDES inhibitor" refers to coTP--

pounds having an IC50 value for inhibition of PDES of 

less than 10 nM. Preferred PDE5 inhibitors are 

selective for PDES 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 IC50 value for 

the inhibition of PDE6; 

(2) an IC50 value for the inhibition of 

5 PDE5 at' least 1, 000 times less than the ICTso value 

for the inhibition of PDE1c; and 

( 3) an I C50 value for the iiL"libi t ion of 

PDE5 less than 10 nM. 

• PDE5 inhibitors vary significantly in chemical 

.10 structure, and their use in the present invention is 

not depenc;lent on chemical structure, but r·ather on 

the potency parameters disclosed herein. 

The term "vision abnormalities 11 means 

abnormal vision characterized by blue-green vision 

··15 believed to be caused by PDE6 inhibition. 

20 

The.term "free drug" means solid particles 

of drug not intimately embedded in a polymeric co

precipitate. 

As previously stated, the present jnven

tion is directed to an article. of manufacture for 

human pharmaceutical use, comprising a pac~age 

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 IC50 value versus PDES (PDE6/PDE5) is greater 

than 100, more preferably greater than 300, and most 

preferably greater than 500. 

Similarly, the ratio of IC50 value versus 

5 PDE1c to IC50 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 PDE1c, more preferably 

greater than a 5, 000 fold differential between IC50 

10 value versus PDE5 and PDE1c. The potency of the 

inhibitor, as represented by the IC50 value versus 

PDE5, is less than 10 nM, preferably less than 5 nM, 

more preferably less than 2 nM, and most preferably 

1.5 

·less than 1 nM. 

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 PDES·inhibitor is 

useful in the treatment of conditions wherein in-

25 hibition of PDES 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-
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erably about 2 to about 1~ mg, and most preferably 

an about 5 mg to about 10 mg dosage form admin

istered di:dly. 

Because a presently claimed article of 

5 manufacture provides a chrpnic dosing reg~men 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, s· 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 inllibitor. Any pharrna-

ceutically acceptable excipients for oral use are 

suitable for preparation of such dosage forms. 

Suitable pharmaceutical dosage forms include copre-
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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 c,arbonate, magnesium stearate, ·stearic acid, 

talc, and colloidal silicon dioxide, and are pre

pared by stanQ.ard pharmaceutical manufacturing tech

niques as described in Remington's Pharmaceutical 

15 Sciences, ~Bt:h 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 PDES inhibitor having 

5 an IC50 value for inhibition of PDE5 less ~han 10 nM. 

A chronic, and p·referably daily, dosing 

regimen of about 1 to about 10 mg of a PDES 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 chrorii·c 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 cr 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 PDES inhibitor in treating erectile dysfunc~ion 

is not dependent on drug accumulation, but rather 

25 results from improved vascular responsiveness when 

the PDE5 inhibitor is present continuously,· or 

essentially continuously, in plasma. 

30 

The "vascular conditioning" effect has not 

been demonstrated previously with PDES inhibitors in 

particular, or PDE inhibitors in general. In par-

ticular, vascular conditioning has not been observed 

in on-demand dosing of a PDES inhibitor, or in 

individuals taking an acute PDES 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 

5 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 tc 

a reduction in vascular conditioning, but not a 

10 complete loss of conditioning. 

It is theorized, but not relie~ 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. 
I 

20 

These conditions result in thickening of the 

arterial wall, decreased arterial compliance, and 

decreased responsiveness to endogenous vasodilators, 

such as nitric oxide. 

PDE5 inhibitors var~ significan~ly in 

chemical structure, and the use of a PDE5 inhibitor 

as defined in the present invention is not dependent 

on a particular chemical structureT but rather on 

25 the critica~ 'parameters outlined herei~. However 1 

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. 

5,98l,527 ar? represented by structural formula (I) 

0 

(I) 

wherein R0 is selected. from the group con

sisting of hydrogen, halogen, and C1 _ 6a1kyl; 

R 1 is selected from the group consisting of 

l5 hydrogen, · C1 _6alkyl, C2 _6alkenyl, C2 _6alkynyl, haloCi_6 -

alkyl, C3 • 8cycloalkyl, C3 _ 8cycloalkylC1 _ 3alkyl, aryl

C1_3alkyl, wherein aryl is phenyl or phenyl substi

tuted with one to three substituents selected from 

the group COnsisting Of halogen 1 c~L-6alkyl I cl.-6alkoxy 1 

20 methylenedioxy, and mixtures thereof, and hetero

arylC1_3alkyl, wherein heteroaryl is thienyl, furyl, 

or pyridyl, each optionally substituted with one to 

three substituent:s selected from the group consist

ing of halogen, cl-6alkyl, cl-6alkoxy; and mixtures 

25 thereof; 

30 

R2 represents an optionally substituted 

monocyclic aromatic ring selected from benzene, 

thiophene, furan, and pyridine, or an optionally 

substituted bicyclic ring 
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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 aLoms and 

5 optionally one or two heteroatoms selecte~ from the 

group consisting of oxygen, sulphur and nitrogen; 

R 3 represents hydrogen or C1 _ 3alkyl, or R1 

and R3 together represent a 3- or 4 -membered alkyl or 

alkenyl chain; and salts and solvates thereo£. 

10 Other preferred compounds are those of 

15 

20 

formula (I) wherein: 

R 0 is hydrogen, halogen, or C1 _ 6alkyl; 

R1 is hydrogen or C1 _6a,lkyl; · 

R2 is the bicyclic ring 

·which can be optionally substituted by one or more 

groups selected £rom halogen and C1 _ 3 alkyl; and 

25 R3 is hydrogen or C1 _3alkyl. 

Preferred compounds are: 

(6R 1 12aR)-2,3 1 6;7,12 1 12a-hexahydro-2-methyl-6-(3,4-

methylenedioxyphenyl)pyrazino[2',1' :6,l]pyrido[3,4-

b]indole-1,4-dione; and 

30 (3S,6R,12aR)-2,3,6,7.,12,l2a-hexahydro-2 1 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 PDES 

inhibitor useful in the present invention is (6R-

5 trans) -6-(1,3-benzodioxol-5-yl)-2,3,6,7,14,12a

hexahydro-2-methylpyrazino[l' ,2 '· :1,6]pyrido.[3,4-

b]indole-1,4-dione, alternatively nameq (6R,12aR)-

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

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

10 1,4-dione, which is disclosed in Daugan U.S. Patent 

No. 5,859,006, and represented by structural formula 

(II) : 

15 

20 

25 

(II) 

Other exemplary compounds useful in the 

present invention are disclosed in Daugan et al. 

U.S. Patent No. ~,001,847, WO 97/43287, and 

WO 00/15639, incorporated herein by reference. 

In addition, sildenafil arid vardenafil can 

30 be used as the PDES inhibitor for daily dosing. 

/ 
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0 . CH3 
I 

-N 
' 

/i 
N 

CH2 CH2 CH3 

sildenafil 

HNl JCH3 

., ~~ • HCl 

"-'-N_.-N~ 

CH3 

vardenafil 

PCT/USOl/12512 

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. 
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Other useful PDE5 inhibitors that can be 

used in a chronic dosin~ regimen of the present 

invention include, but are not limited to: 

5-(2-ethoxy-5-morpholinoacetylphenyl)-1-methyl-3-n-

5 propyl-X,6-dihydro-7H-pyrazolo[4,3-d]pyri~idin-7-

one; 

5-(5-morpholinoacetyl-2-n-propoxyphenyl}-1-methyl-3-, 
n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-

one; 

10 5-[2-allyloxy-5-(4-methyl-1-piperazinylsulphonyl)-

phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo

[4,3-d].pyrimidin-7-one; 

s-{2-ethoxy-5-[4-(2-propyl)-1-piperazinylsulphonyl]

phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-

15 [4,3-d]pyrimidin-7-one; 

5-{2-ethoxy-5-[4-(2-hydroxy~thyl)-1-piperazinylsul

phonyl) phenyl} -1-methyl-3-n-propyl.-1, 6-dihydro-7H

pyrazolo[4,3-d]pyrimidin-7-one; 

5-{5-[4-(2-hydroxyethyl}-1-piperazinylsulphonyl]-2-

20 n-propoxyphenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-

pyrazolo[4,3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methyl-1-piperazinylcarbonyl)

phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo-

[4,3-d]pyrimidin-7-one; and 

25 5-[2-ethoxy-5-(1-methyl-2-imidazolyl)phenyl]-1-

methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-

d]pyrimidin-7-one. 

PREPARATIONS 

30 Human PDES 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 -BJ2-54 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 cont.aining 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-Cl, 

20 pH 8, 5 mM MgCl 2 , 0.25 mM dithiothreitol, 1 mM 

benzamidine, and 10 ~M ZnS04 ) • Cells were lysed in 

a microfluidizer with N~ 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 pM ZnS04 } and eluted with a step 

gradient of 125 mM NaCl in Buffer A followed by a 

30 linear gradient of 125-1000 mM NaCl 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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MgCl 2 , 0. 25 mM dithiothreitoi, 10 pM ZnSO.p and 250 

mM KCl) . 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 NaCl, 0.5 mM 

dithiothreitol, and 10 pM ZnS04 ). The pool was 

.applied to a 140 mL column of Sephacryl. S-300 HR and 

10 eluted with B~ffer C. Active fractions were diluted 

to 50% glxcerol and stored at -20°C. The resultant 

preparations were about 85% pure by SDS-PAGE. 

.15 

20 

Assay for PDE Activity 

Activity of PDES can be measured by 

standard assays in the art. F~r example, specific 

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, 

27~:796-806 .. In this assay, PDES activity converts 

[3 2 P] cGMP to [32P] 5 1 GMP in proportion to the amount of 

PDES activity present. The [32 P] 5 1 GMP then is quan-

25 t.i tati vely converted to free [32 P] phosphate and un-

labeled adenosine by the ac-tion 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 pL reaction 

30 mixture containing (final concentrations) 40 mM 

Tris-Cl (pH 8.0), 1 pM ZnS04 , 5 mM MgC1 2 , and 0.1 

mg/mL bovine serum albumin. PDES is present in 

quantities that yield <30% total hydrolysis of sub-
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strate (line~r 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} pg of Crotalus atrox venom then is 

5 added, 'and the· incubation is continued fo;r 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 NaH2P04 , ·pH 4). After cen

trifugation (750 x g for 3 minutes) to aediment 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 

pmoles 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, ~.2 (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 procedures described 

30 by Schichi et al., J. Biol. Chern., 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. 0.06 M phosphate 

5 buffer {40% in sucrose) , and carefully layered under 

7.5 rnL 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 bot1:om, 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. 

2 0 Hypotonic extract.s were prepared by sus-

pending isolated ROS in 10 mM Tris-Cl pH 7.5, l mM 

EDTA, and 1 mM ?-ithioerythri-tol,_ followed by 

centrifugation at 100,000 x g for 30 minutes. 

The preparation was reported to have a 

25 specific activity o~ about 35 nmoles cGMP hydrolyzed 

per minute per milligram protein. 

30 

PDElc Preparation from Spodoptera 
fugiperda Ce11s (S£9) 

Cell pellets (5g) were thawed on ice with 

20ml of Lysis Buffer {50mM MOPS pH 7.4, 10pM ZnS04 , 

0.1mM CaC12 , 1mM DTT, 2mM benzamidine HCl, 5pg/ml 
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each of pepst'atin, leupeptin, and aprotenin) . Cells 

were·lysed by passage through a French pressure cell 

(SLM-Aminco) while temperatures were maintained 

below l0°C. The resultant cell homogenate was 

5 centrifuged at 36,000 rpm at 4°C for 45 ~inutes in a 

Beckman ultracentrifuge using a Type TI-45 rotor. 

The supernatant was discarded and the resultant 

pellet was resuspended with 40 ml of Solubilization 

- Buffer (Lysis Buffer containing· 1M NaCl, 0. lM MgC1 2 , 

10 lmM CaC1 2 , 20p.g/ml calmodulin, .and l%. Sulfobetaine 

SBl2 {Z3-~2) 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 sonic~tion, 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 u~ins a type TI45 rotor 

at 36,000 rpm for 45 minutes. The supernatant was 

diluted with Lysis Buffer containing 10 pg/ml cal-

20 

25 

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. 

In order to run the M~metic Blue AP 

Agarose Column, the resin initially was shielded by 

the application of 10 bed volumes of l% 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 NaCl, 

and 10 mM sodium citrate pH 3.4. Just prior to 

addition of-the solubilized PDElc sample, the column 

was equilibrated with 5 bed volumes of Column Buffer 
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A (SO mM MOPS pH 7.4, 10pM Zn804 , SmM MgC1 2 , 0.1 mM 

CaC1 2 , 1 mM DTT, 2 mM benzamidine HCl) . -. 

The solubilized sample was applied to the 

column at a flow rate of 2 .ml/min with recycling 

s such that the total sample was applied 4 to S times 

in 12 hours. After loa.ding was completed, the· 

column was washed with 10 column volumes of Column 

Buffer A, followed by S column volumes of Column 

Buffer B {Column Buffer A containing 20 mM S'-AMP), 

10 and followed by S column volumes of Column Buffe-r c 
(SO rnM MOPS pH 7.4, 10 pM ZnS04 , 0.1 mM CaC12 , 1 mM 

dithiothreitol, and 2 mM benzamidine HCl). The· 

enzyme was eluted into three successive pools. The 

first pool consisted of enzyme from a S 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 NaCl 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 ~ 

ZnS04 , 500 mM NaCl, 1 mM CaC1 21 1 mM dithiothreitol, 

1 mM benzamidine HCl, 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 

The parameter of interest in evaluating 

the potency of a competitive enzyme iriliibitor of 

PDE5 and/or PDE1c and PDE6 is the· inh1bition con

stant I i.e. I Ki. This parameter can be approximated 

10· by determining the IC50 , which is the inhibitor 

concentration that results in SO% enzyme inhibition, 

in a single dose-response experiment under the 

following conditions. 

T):le 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 Ki are present in the experi.men·t) . Typi

cally, inhibitor concentrations ranged from 10 nM to 

10 pM. -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 ~· This is because of the Cheng-Prusoff equa

tion relating these two parameters: IC50=K1 {1+8/Kro) ·, 

with (1+8/Kro} approximately 1 at low values of S/Km. 

The IC50 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 IC50 • See Y. 

Cheng et al., Biochem. Pharmac.oJ., 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 IC50 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 UM [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 pl of 10 mM Tris pH 7.5, 10 mM EDTA, 
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10 mM theophylline, 0.1 w~ adenosine, and 0.1 mM 

guanosine. The mixtures were loaded on to 0.5 mL 

QAE Sephadex columns, and eluted w.i th 2 mL of 0·. 1 M 

formate (pH 7.4). The eluted radioactivity was 

5 measured by scintillation counting in Optiphase. 

Hisafe 3. 

A second, microplate, PDE assay was 

developed using Multiscreen plates and a vacuum· 

manifold. The assay (1oo· pl) contained 50 dM 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 tV'ere loaded on a QAE Sephadex microcolumn 

15 plate by filtration. Free radioactivity was eluted 

\-lith .200 ~11 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 Examp1e l. 

The compound of structural· formula (I) was 

prepared as described i~ 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 7occ ± 

5 soc 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·croscarmellose 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 le-ss· than that stated depending on t:he process 

efficiency. 

30 

The tablets are filled into blister packs 

and accompanied by package insert describing the 

safety and efficacy of the compound. 

iOOCID: <W0_0180860A2_1_> 



INTELGENX 1024, pg. 825

wo 01/80860 PCT/USOl/12512 

- 29 -

w 

Formulations 
Component (mg per t.ablet) 

.' 

Selective PDE5 Inhibi tor1
' 1 5 

Hydroxypropylmethylcellulose 1 5 
5 phthalate 

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 

10 Purified Water, USP (water q.s. q. s. 
for irrigation) 

Croscarmellose Sodium 5.00 5.00 

Sodium Lauryl Sulfate 2.50 2.50 

Col-loidal Anhydrous Silica 0.50 0.50 

15 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 

ll Compound of structural formula (I) . 
20 

Example 2 

25 The following formula is used in preparing 

a !inished dosage form containing 10 mg of the 

compound of structural formula (I) . 
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Ingredient Quantity (mg) 

Granulation 

Selective PDES Inhibitor11 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 

r Film· coat ( approximatel.y) 11.25 

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 

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 

PDES inhibitor is dry blended with lactose mono-

30 hydrate (spray dried), hydroxypropy~cellulose, cros

carmellulose sodium, and lactose monohydrate. The 

resulting powder blend is granulated with an aqueous 

solution of hydroxypropylcellulose and sodium lauryi 

sulfate using a Powrex or other suitable high shear 

SDOCID: <W0_0180B60A2_1_> 



INTELGENX 1024, pg. 827

/ 

wo 01/80860 PCTIUS01/12512 

- 31 -

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 :t.he 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 1 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. 

20 

The mixed .granu~ation then is compressed 

into tablets using a rotary com~ress~on 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. 

30 

The tablets are filled into plastic con

tainers (30 tablets/conta~ner) and accompanied by 

package insert desC:ribing the safety and efficacy of 

the compound. 

ISDOCID: <W0_0160860A2_1_> 



INTELGENX 1024, pg. 828

wo 01/80860 PCT/USOl/12512 

- 32 -

Example 3 

The following formula is used in preparing 

a finished dosage form of 5 mg of the compound of 

5 structural formula (I) . 

10 

15 

20 

25 

Ingredient Quantity (mg) 

Granulation 

Selective PDE5 Ir_lhibi tor11 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 Celluiose· (granular- 18.75 
102) 

Croscarmellose Sodium 3.50 

Magnesium Stearate (vegetable) 0.63 

Tota1 1.25 mg 

Film coat (approximately) 6.875 

The dosage form of Example 3 was prepared 

in an identical manner to the dosag~ form of Example 

30 2. 
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Example 4 

Sol.ution Capsul.e 

Ingredient mg/Capsule Percent (%) 

Selective PDES Inhibi tor1 > 10 2 

PEG400 NF 490 98 

Fill Weight 500 100 

The gelatin capsules are precised·y filled 

by pumping an accurate fill volume of predissolved 

drug formulation into the partially sealed cavity of 

a capsule. Immediately following injection fill-of 

the drug solution formulation, the capsul-e is 

completely heat sealed. 

The capsules are filled into plastic con

tainers and accompanied-by a package insert. 

Exampl.e 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 J.n need ·thereof. Doses from 5 to 2 0 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 lO 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) . 
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Erect.ile function was assessed by the In

ternational Index of Erectile Function (IIEF) (Rosen 

et al., Urology, 49, pp. 822-~30 (1997)), diaries of 

sexual attempts, and a global satisfaction question. 

·s The compound of structural formula (I) significantly 
. I 

·improved erectile function as assessed by all end~ 

.P·oints. 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 

20 

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 

"daily" to patients with male erectile dysfunction. 

"Erectile dysfunction (ED) 11 is defined as the per-

sistent inability to attain and/or "maintain an erec

tion adequate topermit satisfactory sexual pe.rform

··ance. 

25 The study population consisted of four 

subgroups as follows: ·(a) Study Drug taken less 

than 30% of the time du.ring 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 administer.ed in 5 mg and 10 mg 

doses, 

hours. 

11 daily" and not more than once every 24 

No other approved or experimental medica-

tions, treatments, or devices .used to treat ED were 

allowed. 

The two primary efficacy vari~bles 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 Functiop. (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 di.ary, 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 i~ 

clinical laboratory values, vital signs, physical 

examination results, and electrocardiogram resulta. 
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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 

5 variables .. The results are summarized in following 

Tables 2-4. 

Tab1e 2. Summary of IIEF Erecti1e Function Domain 

·10 Percent of the time taken drug during 

·the study 
Dose Statistics <30% 30% to 50% SO% to 70% >70% 
Smg N· 97 54 28 13 

Mean Baseline i3.2 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 Endpo.int 20.0 21.4 21.5 22.2 

20 Mean Change 5.9 6.9 7.6 7.4 

Tab1e 3. Summary of SEP Q':lesti.on 2 
25 (.Abi1i.ty to insert penis) 

Percent of the time taken drug during 

the study ----Dose Statistics <30% 30% to SO% SO% 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 6S.O 73.4 75.6 
Mean Change 21.5 21.5 29.9 29.7 
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Summary of SEP Question 3 
(Sufficiently long erection for successful 
intercourse) 

Percent of the time taken drug during 

the study 
Statistics <30% 30% to 50% SO% to 70% >70% 
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 
J'ilean- Change 16.4 23.7 33.8 36.2 

10mg N 164 76 41 45 
Mean Baseline 24.6 26.5 20.2 25.3 
l'lean Endpoint 53.5 56.3 63.2 63.9 
Mean Change 28.9 29.7 43.0 38.6 

Example 7 

A double-blind, placebo-,.controlled study 

assessed the safety and efficacy of daily treat:ment 

20 using a compound of formula (I) (Study Drug) in men 

21-72 years of age a~d experienc~ng milq 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 {10,, 25, so, 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) s.cores, 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 liEF. Secondary endpoints 

'iSDOCIO: <W0_0180860A2_1_> 

-



INTELGENX 1024, pg. 834

wo 01/80860 PCT/USOl/12512 

- 38 -

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 1..Vere 

comparable to, or better than, results for groups 

5 administered 25, 50, and 100 mg of Study r;>rug 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 ·rrEF 

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 t.o 

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 reported improved 

20 

. . 
erection on the GAQ compared to 30% of subjects 

administered a_placebo. Adverse events were dose

. 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 wit.h 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 more ··rapid retu1.-n to a prearou~ed state. 

Surprisingly/ in addition to treating ED in individ

uals, a greater response was observed using a low 

daily dose compared ~.o 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 constnted to be limited to the particular 

20 

'forms disclosed, because ~hey 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. 
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'· 
WHAT IS CLAIMED IS: 

l. An article of manufacture 'for human 

pharmaceutical use comprising: 

{a) an oral dosage form compri~ing a PDE5 

inhibitor having an IC50 for the inhibition of PDES 

less than lO nM, and sufficient bioavailability to 

be effective in about 1 to about 10 mg unit oral 

dosages; 

(b) a package insert providing that the 

PDES 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 lO 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 

PDES 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 

PDES inhibitor having an IC50 less than lO nM, and a 

sufficfent bioavailability to be effecti~e in about 

l to about lO mg unit oral dosages; 

(b) a package insert providing that the 

PDES 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 PDES 

inhibitor having an IC50 less than lO nM, and a 

sufficient bioavailability to be effective in about 

l to about lO mg unit oral dosages; 

(b) a package insert providing that the 

PDES inhibitor is useful to treat sexual dysfunction 

in a patient in need thereof by utilizng a chronic 

dosing regimen, wherein the chronic dosing regimen 

improves vascular conditioning compared to an acute 

or on-demand dosing of vardenafil; and 

(c) a container. 
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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 IC50 values for the inhibition of PDES versus 

PDE6, and 

(ii) at least 1000 fold differential 

in IC50 values for the inhibition of PDE5 versus 

PDE1c. 

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 PDES 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 l through 4 

wherein the PDES inhibitor is selected from the 

group consisting of 

(6R,l2aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-

methylenedioxyphenyl)pyrazino[2',l' :6,l]p¥rido[3,4-

b]indole-l,4-dione; 

(3S,6R,l2aR)-2,3,6,7,12,12a-hexahydro-2,3-dimethyl-

6-(3,4-methylenedioxyphenyl)pyrazino[2',l' :6,l]

pyrido[3,4-b]indole-l,4-dione; 

5-(2-ethoxy-5-morpholinoacetylphenyl)-l-methyl-3-n

propyl-l,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-

one; 

5-{5-rnorpholinoacetyl-2-n-propoxyphenyl)-l-methyl-3-

n-propyl-l,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-

one; 

5-[2-allyloxy-5-(4-methyl-l-piperazinylsulphonyl)

phenyl]-l-rnethyl-3-n-propyl-l,6-dihydro-7H-pyrazolo

[4,3-d]pyrimidin-7-one; 

s-{2-ethoxy-5-[4-(2-propyl)-l-piperazinylsulphonyl]

phenyl}-l-rnethyl-3-n-propyl-l,6-dihydro-7H-pyrazolo-

[4,3-d]pyrimidin-7-one; 

s-{2-ethoxy-5-[4-(2-hydroxyethyl)-l-piperazinylsul

phonyl)phenyl}-l-methyl-3-n-propyl-1,6-dihydro-7H

pyrazolo[4,3-d]pyrimidin-7-one; 

s-{5-[4-(2-hydroxyethyl)-l-piperazinylsulphonyl]-2-

n-propoxyphenyl}-l-methyl-3-n-propyl-l,6-dihydro-7H

pyrazolo[4,3-d]pyrimidin-7-one; 

5-[2-ethoxy-5-(4-methyl-l-piperazinylcarbonyl)

phenyl]-l-rnethyl-3-n-propyl-l,6-dihydro-7H-pyrazolo-

[4,3-d]pyrimidin-7-one; and 

5-[2-ethoxy-5-(l-rnethyl-2-irnidazolyl)phenyl]-l

mc:hyl-3-n-propyl-l,6-dihydro-7H-pyrazolo[4,3-

d]pyrirnidin-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 PDES inhibitor is selected from the 

group consisting of sildenafil and vardenafil. 

13. The article of claims 1 through 4, 

wherein the PDES 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 PDES inhibitor in an amount of about 1 

mg/day to about 10 mg/day for at least three days. 

lSDOCID: <W0_0180860A2_1_> 



INTELGENX 1024, pg. 841

wo 01/80860 PCTIUS01/12512 

- 45 -

16. The method ·Of claim 15 wherein the 

chronic administration of a PDE5 inhibitor is a 

daily administration. 

17. A method of improving a re;laxant re

sponse in corpus cavernosum smooth muscle comprising 

a chronic administration of a PDE5 inhibitor selec

ted from (6R,l2aR)-2,3,6,7,l2,12a-hexahydro-2-meth

yl-6-(3,4-methylenedioxyphenyl)pyrazino[2',l' :6,l]

pyrido[3,4-b]indole-1,4-dione ·for at least three 

days. 

lB. The method of claim 17 comprising the 

chronic administration of about l mg/day to about 25 

mg/day of the PDE5 inhibitor. 

19. Use of a PDE5 inhibitor selected from 

(6R,l2aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-

methylenedioxyphenyl)pyrazino[2',l' :6,l]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. 

~SDOCID: <W0_0180860A2_1_> 
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20. Use of a PDES inhibitor selected from 

(6R,l2aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-

methylenedioxyphenyl)pyrazino[2',l' :6,l]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 PDES 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 PDES 

-inhibitor for at least -three days, and that the 

treatment is accompanied by improved vascular condi

tioning. 

21. Use of a PDES 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 ~ackage insert provid

ing that the PDES 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 PDES 

inhibitor for at least three days, and improves 

vascular conditioning compared to a chronic or on

demand dosing of sildenafil. 

22. Use of a PDES inhibitor selected from 

(6R,l2aR)-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 for the manufacture of a medica

ment having a package insert providing that the PDES 

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 PDES inhibitor for at least 

three days, and improves vascular conditioning 

SDOCID: <W0_0160860A2_1_> 
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compared to a chronic or on-demand dosing of 

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

MAIL STOP AF 
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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. 

- 2 -
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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. 

- 3 -
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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. 

- 4 -
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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 -
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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-methyl-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 th~ 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 a1. (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-

- 6 -
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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. 19~8). 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 (do~es 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 abou_t 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. 

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

See In re 

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 sk~ll 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 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. 

Chicago, Illinois 
July 21, 2004 

By 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 

~2ius~~ 
James J. Napol1 
(Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

- 11 -
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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 

l ~~2-
) James J .NaPQi 
) Registration No. 32,361 

Attorney for Applicants 

DECLARATION OF DR. GREGORY D. SIDES, M.D., F.A.C.E.P., F.A.C.P. 

Commissioner for Patents 
P.O. Box 1450 

UNDER 37 C.F.R. §1.132 

Alexandria, Virginia 22313-14~0 

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 • Jul2000) 

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 · Jul1994) 

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) 

2 
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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 

3 
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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 liEF. 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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Table: Efficacy at 20 mg dose and 50 mg dose 

Placebo \11 Tadalafil 111 Placebo 1~1 Tadalafil 1• 1 

20mg 50mg 
(N = 638) (N = 1143) (N = 131) (N =52) 

Efficacy 
*Change *Change 

measure 
*Change *Change 

IIEFEF 
0.9 8.6 

domain 
0.8 9.8 

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

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

efficacious in treating erectile dysfunction; the mean liEF 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 liEF 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. 

Date: /f }u.t- :{/)P ~ 2004 
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corres. and Mail 

aoXAF 
RESPONSE UNDER 37 C.F.R. 116 

EXPEDITED PROCEDURE 
EXAMcrNING ART UNIT 1614 

PATENT--NO FEE 

IN THE UNITED STATES PATEN"l' AND TRADEMARJC: OFFICE 

Applicants: 

WILLIAM ERNEST PtJLU(IAN 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: July 21, 2004 

~~ 
Registration No. 32 1 361 
Attorney for Applicants 

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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Advisory Action 

Application No. 

10/031,556 

Examiner 

Rebecca Cook 

Applicant(s) 

PULLMAN ET AL. 

Art Unit 

1614 

--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) [gJ The period for reply expires ;!_months from the mailing date of the final rejection. 

b) 0 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). 

1.0 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) 0 they raise new issues that would require further consideration and/or search (see NOTE below); 

{b) 0 they raise the issue of new matter (see Note below); 

(c) 0 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) 0 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): __ . 

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

5.r8:1 The a)[gj affidavit, b)O exhibit, or c)[gj 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)O will not be entered or b)O 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)O approved or b}O disapproved by the Examiner. 

9.0 Note the attached Information Disclosure Statement(s)( PT0-1449) Paper No(s). __ . 

10.0 Other:_ {~/~.' 
REBECCA COOK ~ 

U.S. Patent and Trademark Off1ce 
PTOL-303 (Rev. 11-03) Advisory Action 

PRIMARY EXAMINER 
GROUP 1~ f&, I 'I 

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 Oaugan when the standard deviation data are considered. Furthermore, the Declaration of July 25, 2004 does not include 
SO data or the P value. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Add<ess: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

04743 7590 11/17/2004 

MARSH ALL, 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 

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 

nonprovisiona1 NO $1.370 $0 $1370 02/17/2005 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION .QN THE MERITS IS. CLOSED. TillS 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 Fec(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. 

IMPORT ANT 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 I of 3 

PTOL-85 (Rev. 11/04) Approved for usc through 04/30/2007. 
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I 

PART B- FEE(S) TRANSMITTAL 

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 .E.!lx (703) 746-4000 
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should he completed where 
appropriate. All further correspondence includmg the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise m Block I, by (a) specifying a new correspondence address; and/or (b) indicatmg a separate "FEE ADDRESS" for 
maintenance fcc notifications. 

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

04743 7590 11/17/2004 

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

•PPI NV. I en "''r. n lT<' I 
I 0/031,556 10/19/2001 

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

Certificate of Mailing or Transmission 
I hereby certify that this Fce(s) Transmittal is being deposited with the United 
States Postal Service w1th suflicient postage for first class ma1l m an cnvelOJ!C 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (703) 746~4000 on the date mt11catcd below 

(Depositor*s name) 

(Signature) 

{Date) 

FIRST NAMED IN ; r.r 1 vr< I " 'VI'.I"O UV\.-K.t:: I NV. I I NO. 

William Ernest Pullman 29342/36206A 6526 

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

nonprovisional NO $1370 

EXAMINER ART UNIT 

COOK, REBECCA 1614 

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

0 Change of correspondence address (or Change of Correspondence 
Address forrn PTO/SB/122) attached. 

$0 

CLASS-SUBCLASS 

514-250000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, altcmativcly, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 

$1370 02/1712005 

0 "Fcc Address" indication (or "Fcc Address" Indication forrn 
PTO/SB/47; Rev 03·02 or more recent) attached. Use ofa Customer 
Number is required. 

2 registered patent attorneys or agents. If no name is 3 
listed, no name will be printed. ·~------------

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) 

Please check the appropriate assignee category or categories (will not be printed on the patent): 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fcc(s) arc enclosed: 4b. Payment of Fcc(s): 

0 Issue Fcc 0 A check in the amount of the fce(s) is enclosed. 

0 Publication Fcc (No small entity discount pem1itted) 0 Payment by credit card. Form PT0-2038 is attached. 

0 Advance Order- #of Copies 0 The Director is hereby authorized by charge the required fee(s), or credit any ove'l?ayment, to 
Deposit Account Number (enclose an extra copy of this form). 

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

0 a. Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. Sec 37 CFR 1.27(g)(2). 

The Director of the USPTO is requested to apply the Issue Fcc and Publication Fee (if any) or to re-apply any previously paid issue fcc to the application identified above. 
NOTE: The Issue Fcc and Publication Fee (if required) will not be accepted from anyone other than the apphcant; 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 infmmation is required by 37 CFR 1.31 I. 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, prcpanng, and 
submllting the completed applicatiOn form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguirc to complete 
this forrn 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, Alcxandna, 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 arc required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 11/04) Approved for use through 04/30/2007. OMB 0651·0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

10/031,556 10/J9/2001 

04743 7590 11/17/2004 

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

William Ernest Pullman 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

29342/36206A 

EXAMINER 

COOK, REBECCA 

6526 

ART UNIT PAPER NUMBER 

1614 

DATE MAILED: I III 7/2004 

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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• I 

Application No. Applicant(s) 

Notice of Allowability 
10/031,556 PULLMAN ET AL. 

1-::::Ex::.:.a-=-m=-i:-'-n::..:e:..:r :....._---·---·~-- --1--'-:A-=rt:-=:U:;:::.n:.:.;i-'-t ::..:....c::-_,,_='-·-,-·------1 

Rebecca Cook 1614 

•• 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. [8] This communication is responsive to interview of November 10 2004. 

2. [8] The allowed claim(s) is/are 13. 11-12. 14-17. 20-24. now 1-12. 

3. 0 The drawings filed on __ are accepted by the Examiner. 

4. 0 Acknowledgment is made of a claim for foreign priority under 35 U.S. C.§ 119(a)-(d) or (f). 

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

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

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

3. D 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. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

6. 0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

(a} D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

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

(b) D including changes required by the attached Examiner's Amendment I 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. 0 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 (PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. 0 Information Disclosure Statements (PT0-1449 or PTO/SB/08), 
Paper No./Mail Date __ 

5. Notice of Informal Patent Application (PT0-152) 

6. l25l Interview Summary (PT0-413), 
Paper No./Mail Date 11/10/04 . 

7. D Examiner's Amendment/Comment 

4. 0 Examiner's Comment Regarding Requirement for Deposit 
tll&122tlsib1~~~6Mr;M~t~M~ri u:~~~:i i0(("1:1:;c, 

8. gj Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

Ol FC:1253 

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 

Art Unit: 1614 

REASONS FOR ALLOWANCE 

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

Page 2 

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 

Art Unit: 1614 

Page 3 

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 

November 10, 2004 

Rebecca Cook 

Primary Examiner 
Art Unit 1614 
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Application No. 

10/031,556 
Interview Summary 

Examiner 

Rebecca Cook 

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

(1) Rebecca Cook. 

(2} James Napoli. 

Date of Interview: 10 November 2004. 

Type: a)O Telephonic b)O Video Conference 

(3)Soon Hee Jang. 

(4) __ ,. 

c)r2] Personal [copy given to: 1 )0 applicant 2)[2] applicant's representative] 

Exhibit shown or demonstration conducted: d}O Yes 
If Yes, brief description: __ . 

Claim(s) discussed: claims pending. 

Identification of prior art discussed: art of record. 

e)r2] No. 

Applicant(s) 

PULLMAN ET AL. 

Art Unit 

1614 

Agreement with respect to the claims f)r2] was reached. g)O was not reached. h)O 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. 

Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. 

U.S, Patent and Trademark Office 

PTOL-413 (Rev. 04-03) Interview Summary 

dUaudrr/6_, 
Examiner's signature, if required 

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) § 1.1331nterviews 
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. 

2 
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Application/Control Number: 10/031,556 

Art Unit: 1614 

Page 2 

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 dos,e. 

Mr. Napoli authorized the Office to charge deposit account 1-3-2855 for any fees for 

extension of time that might be required. 
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Application No. Applicant(s) 

10/031,556 PULLMAN ET AL. 
Examiner Art Unit 

Rebecca Cook 1614 

····· ISSUE CLASSIFICATION :. 

.:·. : .... ·::·: ' ······:· : . .. 
: . ORIGINAL' : CROSSREFERENCE(S) .. 

·~·······--

CLASS I SUf3CL,ASS CLASS ~U.BCLASS (ONE SUBCLASS PER BLOCK) .. 

..... rtY I '"").,.?){) ': " 
.. 

..... : 
: : .. "· 

INTERNATIONAL .CLASSIFICATION 
. .. 

:·: .. ... 

/-1- (, I fZ "g(/4: fl§ 
-

lr L~ I r< 31 !')o .. 
·: 
~·o 

.: ,, . .. . .... 
..h.·-·-

I .. ://1 '\:.;/" , ..... 
/. ········· I 

..... 

I •• 
. 

... 

: y : . . . · ... 
.......... ·/ .. .: ·: · ... 

.. .... ···.· . 
. .. 

Total Claims Allowed: : ' 

~ssistant Examiner) (Date). ... 

u~ & . REBECCA COOK O.G: ·I····· 

k~ ll/t4~1····· .. ~N,,4t14y Print Claim(s} . Print Fig. 
Legal Instruments Examiner) (Date) · I ... • l) . 7-v"l'/ · .. : :. 

0 Claims renumbered in the same order as presented by applicant OCPA DT.D. D R.1.47 

ro ro ro ro ro ro ro ro ro ro ro ro ro 
.!:: I· c c c c .!:: ro .!:: c Ol c Ol c Ol c ·a c Ol .. c Ol c Ol u::: 0 

• 

ii: 0 u::: 0 u::: 0 u::: 0 u::: 0 u::: 0 
. 

1 31 61 91 121 151 181 
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 

7_ 11 41 71 101 131 161 191 
3 12 42 72 102 132 162 192 
I 13 43 73 103 . 133 163 193 

_ld_ 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 

% 20 50 80 110 140 170 200 
t] 21 51 81 111 141 .. : 171 201 

tO 22 52 .. 82 112 142 172 202 
I ( 23 53 83 113 

" 
143 I , 173 203 

I"V 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 I 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 Part of Paper No. 111 02004 
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t. 

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 

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 

Attorney Docket No. 29342/36206A 

Group Art Unit: 1614 

Examiner: .~ebecca Cook 

Dated: November 22, 2004 

~~.Q 
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. 



INTELGENX 1024, pg. 884

.. 

Chicago, Illinois 
November 22, 2004 

By 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORUN LLP 

~ ... .:~.12 
James J. Napol1 
{Registration No. 32,361) 
Attorneys for Applicants 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606 
(312) 474-6300 

- 2 -
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PART B- FEE(S) TRANSMITTAL / . ~ 

04743 7590 11/17/2004 

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

t2/tot2o~Ji!UA~Q2. 1~o~~88S4 10031556 

01 FC:1501 
02 FC:8001 

1370.00 OP 
12.00 OP 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fcc(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each add.itional pape~, .such as an a~signmcnt or formal drawing, must 
have 1ts own certificate of ma1hng or transm1ss1on. 

Certificate of Mailing or Transmission 
I hereby certify that this Fce(s) Transmittal is being deposited with the United 
States Postal Service with sufficient p<>stagc for first class mail in an envcloP.c 
addressed to the Mail Stop ISSUE FEE address above, or being facsim1lc 
transmitted to the USPTO (703) 746-4000, on the date indicated below. 

(Oeposito~s nome) 

(Signature) 

(Date) 

~~~--A_r_r_L_IC_A_T_Io_N_N_o_. __ ~----F-IL_I_NG __ D_A_T_E ____ L-__________ F_IR_s_T_N_A_M_E_D_m __ v_EN_T_O_R ____________ I~A-TT __ O_RN __ E_Y_D_OC __ K_ET __ N_o_. ~~--c_o_N_FI_RM __ A_T_IO_N_N_o_.~ 
W' 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 SMALL ENTITY ISSUE FEE 

nonprovisional NO $1370 

EXAMINER ART UNIT 

COOK, REBECCA 1614 

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

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

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

PUBLICATION FEE TOTAL FEE(S) DUE 

$0 

CLASS-SUBCLASS 

514-250000 

2. For printing on the patent front page, Jist 

(I) 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 
listea, no name will be printed. 

$1370 

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

DATE DUE 

02/17/2005 

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, Delawar:e 
Please check the appropriate assignee category or categories (will not be printed on the patent): 0 Individual ~Corporation or other private group entity 0 Government 

4a. The following fec(s) arc enclosed: 4b. Payment ofFee(s): 

t~ Issue Fee 119 A check in the amount of the fcc(s) is enclosed. 

0 Publication Fcc (No small entity discount permitted) 0 Payment by credit card. Form PT0-2038 is attached. 

IXl Advance Order- # di Th~ Director is hereby alltl!orizea e~charge the required fec(s), or credit any overpayment, to 
Depostt Account Number 1 j -C.lj ::>·:J (enclose an extra copy ofthts form). 

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

0 a. Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. 0 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 fcc to the application identified above. 
NOTE: The Issue Fee and Publication Fcc (if required) will not be accepted from anyone other than the apphcant; a regtstered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United Stat atent and Trademark Office. • · 

Dat~c..e ..... k b) "')AJ.:')'-f 

Registration No. __ 3=..=2..z,..::.3c.::6:...:1=--------
This collection of information is required by 37 CFR 1.31 I. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to {lrOccss}· 
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 reguirc 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, 1'.0. 
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 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons arc required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 11/04) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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e PRINTER RUSH e 
(PTO ASSISTANCE) 

Application : I ol oJL ss-~ Examiner: & 0 /C GAU: I lo!tf 
I 

From: cA- Location: Date: 1/;3)o5 
7 1 

Tracking#: Week Date: ;/-c:L'f- O'f 

DOC CODE DOC DATE MISCELLANEOUS 

Lii449 ,z;c2 <f-04 D Continuing Data 

0IDS D Foreign Priority 

0CLM D Document Legibility 

0IIFW 0Fees 

0SRFW D Other 

0DRW 

OOATH 

0312 

0SPEC 

[XRUSH]RESPONSE: ________________________________________ __ 

INITIALS: 
NOTE: This form will be included as part of the official USPTO record, with the Response 
document coded as XRUSH. 

: REV 10/04 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

10/031.556 10119/2001 

4743 7590 03/02noos 

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

F~STNAMEDINVENTOR 

William Ernest Pullman 

UNITED STATES DEPARTMENT OF COMMERCE 
Uoit<d States Patent aod Trademark Offirt 
Add"""': COMMISSIONER FOR PATENTS 

P.O. Bm< 1450 
Alexandria. Virginia 22313·1450 
www.UllpfD.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

29342/36206A 6526 

EXAMINER 

COOK, REBECCA 

ART UNIT PAPER NUMBER 

1614 

DATE MAILED: 03/02/2005 

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

PT0-90C (Rev. 10/03) 
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Application No. Applicant(s) 

PULLMAN ET AL. 10/031,556 
Notice of Allowability Examiner Art Unit 

Rebecca Cook 1614 

•• 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. D This communication is responsive to __ . 

2. 0 The allowed claim(s) is/are __ . 

3. 0 The drawings filed on __ are accepted by the Examiner. 

4. 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

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

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

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

3. D 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. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

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

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

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

(b) D including changes required by the attached Examiner's Amendment I 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. 0 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. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. ~ Information Disclosure Statements (PT0-1449 or PTO/SB/08), 
Paper No./Mail Date 5/24/04 

4. D Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 

5. D Notice of Informal Patent Application (PT0-152) 

6. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

7. D Examiner's AmendmenVComment 

8. D Examiner's Statement of Reasons for Allowance 

9. 0 Other 

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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-- ~;m1449PTO Complete if Known 

Application Number 10/031,556 

INFORMATION DISCLOSURE Filing Date October 19, 2001 

STATEMENT BY APPLICANT First Named Inventor William Ernest Pullman 

Sheet 

Examiner Cite 
initials* No. 

Examiner Cite 
Initials" No. 

ltv 
r;J 
II'-· 

·' J ·-
Exami~er Cite 
Initials No. 

I 

I Examiner 
Signature 

Group Art Unit 1614 
(use as many sheets as necessaty) 

Examiner Name Rebecca Cook 
1 I of I 1 Attorney Docket Number 29342136206A 

U.S. PATENT DOCUMENTS 

Document Number 
Publication Date 
MM-00-YYYY 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Doa.Jment Publication Date 
MM-00-YYYY 

W09959584 1112511999 

wo 0053148 0911412000 

wo 00 66114 11/0912000 

W00180860 11101/2001 

OTHER PRIOR ART- NONPATENT LITERATURE DOCUMENTS 
include name of the author (in CAPITAL LETTERS), tiUe of tile article (when appropriate), title of tile 

item (book, magazine, journal, serial, symposium. catalog, etc), date, page(s), volume-issue number(s), 
publisher city and/or countrY where published. · 

' 

I Date 
Considered 

"EXAMINER: Initial if reference considered, whether or not cilallon Ia In conformence wtth MPEP 609. Draw line through citation If not in conformance and not 
considered. Include copy of this fonn with next communication to applicant, 
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e PRINTER RUSH e 
(PTO ASSISTANCE) 

Application : LoioJLs>~ Examiner: C!J0 1C GAU: I lo!tf 
I 

From: cA- Location: FMF FDC Date: tf:3/_o5 
Tracking#: ;Did.... Week Date: I -.:Lt:;-Otj-

DOC CODE DOC DATE MISCELLANEOUS 

D(i449 ,~c2 <J-oLJ D Continuing Data 

DIDS D Foreign Priority 

0CLM D Document Legibility 

0IIFW 0Fees 

0SRFW D Other 

DDRW 

OOATH 

0312 

0SPEC 

A 

-[XRUSH] RESPONSE: _ _:.,:).=::..J..::_ ...... ...J.~~¥---<--A_.__ ______________ _ 

INITIALS: f( J 
NOTE: This form will be included as part of the official USPTO record, with the Response 
document coded as XRUSH. 

: REV 10/04 

\ 
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PATENT--FEE 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of: 

WILLIAM E. PULLMAN ET AL. 

Patent No. 6,943,166 

Issued: September 13, 2005 

Serial No. 10/031,556 

Filed: October 19, 2001 

For: COMPOSITIONS COMPRISING 
PHOSPHODIESTERASE INHIBITORS FOR 
THE TREATMENT OF SEXUAL 
DYSFUNCTION 

Attorney Docket No. 29342/36206A 

I hereby certify that this 
paper is being deposited 
with the United States 
Postal ServiFe 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: May 16, 2006 

Registration No. 32,361 
Attorney for Applicants 

REQUEST FOR CERTIFICATE OF 
CORRECTION UNDER RULES 322(a) & 323 

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

Sir: 

05/22/2006 BABRAHA1 000§0013 69431~~0.08 OP 
01 FC:1811 

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: 

Cen;t;"~~- .. 
AfAY 9 , ,. . 

. ·· '£DOS 

OfCorre,_,,. 
t;[/1...;;' 

MAY 24 ZQQS 
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Appln. Page # Appln. Line # Column # Line # Error by 

Notice of 
First Page 54 PTO Allowance 

Notice of 
1 1-4 PTO Allowance 

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 PTG 

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. 

Chicago, Illinois 
May 16, 2006 

By 

Respectfully submitted, 

MARSHALL, GERSTEIN & BORON LLP 

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

- 2 -
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PTOISB/44 (02-01) 
Approved for use through 0113112004. OMB 0651-0033 

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

(Also Fonn PT0-1050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR(S) 

6,943,166 

09/13/2005 

PULLMAN ET AL. 

It is certified that error appears in the above-identified patent and that st;~id 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 381 "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: PATENT NO.: 6,943,166 
James J. Napoli, Ph.D. 
MARSHALL. GERSTEIN & BORUN LLP 

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

No. of additional copies: 1 

MAY 24 ZOOi 
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PTO/SS/44 (02-Q1) 
Approved for use through 01131/2004. OMS 0651-Q033 

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 OMS control number. 

(Also Form PT0-1050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR(S) 

6,943,166 

09/13/2005 

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 11 between 11 the 11 and "product" 

Column 21 line 44, "for-sexual 11 should be -- for sexual 

Column 31 line 451 "in vitro" should be italicized 

Column 4 1 line 45, "Iarts." should be -- arts. 

Column 51 lines 53-54, "VIAGRA 11 should be -- VIAGRA 
® 

Column 6, line 15, 11 2xSC-leu" should be -- 2X SC-leu 

Column 6, line 171 "2xYEP/ 11 should be 2X YEP/ --

Column 61 line 19, 11 -700C." should be -70°C. 

Column 61 line 41, "ZnSO,) . " should be -- ZnS04) 

Column 6 1 line 53 1 "[32p] cGMP to [32p] 5 'GMP" should be 
-- e2 P] cGMP to e2 P] 5 I GMP --

MAILING ADDRESS OF SENDER: PATENT NO.: 6,943,166 
James J. Napoli, Ph.D. 
MARSHALL, GERSTEIN & BORUN LLP No. of additional copies: 1 
233 S. Wacker Drive, Suite 6300 
Sears Tower 
Chicago, Illinois 60606-6357 
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PTOISB/44 (02-01) 
Approved for use through 0113112004. 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 PT0-1050) • 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR(S) 

6,943,166 

09/13/2005 

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-- MgC1 2 , 

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

Column 8, line 48, "ICS,," should be ICso, 

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. WackerDrive, Suite 6300 
Sears Tower 
Chicago, Illinois 60606-6357 

PATENT NO.: 6,943,166 

No. of additional copies: 1 

MAY 2.4 2.006 
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PTO/SB/44 (02-01) 
Approved for use through 01/3112004. 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 PT0-1050) 

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 1 line 14, 11 PDES 11 should be -- PDE5 --

MAILING ADDRESS OF SENDER: PATENT NO.: 6,943,166 
James J. Napoli, Ph.D. 
MARSHALL. GERSTEIN & BORUN LLP 

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

No. of additional copies: 1 

MAY 2 4 lUUD 



INTELGENX 1024, pg. 897

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 PT0-1050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR(S) 

6,943,166 

09/13/2005 

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 11 in" between "the 11 and "product" 

Column 2, line 44, "for-sexual 11 should be -- for sexual 

Column 3, line 45, 11 in vitro" should be italicized 

Column 4, line 451 "Iarts." should be -- arts. 

Column 5, lines 53-541 11 VIAGRA" should be 
@ 

-- VIAGRA 

Column 6 1 line 151 "2xSC-leu 11 should be -- 2X SC-leu 

Column 6 1 line 17, "2xYEP/ 11 should be 2X YEP/ --

Column 61 line 19, 11 -700C." should be -70°C. 

Column 6, line 41, 11 ZnSO,) . 11 should be -- ZnS04) 

Column 61 line 53 I II e2 p] cGMP to [32p] 5 I GMP" should be 
-- [

32P] cGMP to [ 32 P] 5 'GMP --

MAILING ADDRESS OF SENDER: PATENT NO.: 6,943,166 
James J. Napoli, Ph.D. 
MARSHALL. GERSTEIN & BORUN LLP No. of additional copies: 1 
233 S. Wacker Drive, Suite 6300 
Sears Tower 
Chicago, Illinois 60606-6357 
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PTO/SB/44 (02-01) 
Approved for use through 0113112004. 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 PT0-1050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR(S) 

6,943,166 

09/13/2005 

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, n should be -- MgCl 2 , 

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

Column 8, line 48, "ICS,," should be ICso, 

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

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

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

233 S. Wacker Drive, Suite 6300 
Sears Tower 
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SPE SE FOR CERTIFICATE OF CORRECTION 

Paper No.: ___ _ 
DATE Jyne 2 2006 

TO SPE OF : ART UNIT _,...3f.I.Z.t~:24:~....-_______ _ 

SUBJECT :Request for Certificate of Correction for Appl. No.: 10ffi31 556 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. 

D Approved All changes apply. 

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

D Denied State the reasons for denial below. 

Commenb: ..... _________________________ -----------------------------------

SPE Art Unit 
PTOL-306 (REV. 7/03) u.s. IM"'-~TOF Patent and 1 rademark Office 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENTNO. : 6,943,166B1 
APPLICATION NO. : 10/031556 
DATED : September 13, 2005 
INVENTOR(S) : Pullman et al. 

Page 1 of 2 

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 I 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-- ZnS04). --
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,943,166B1 Page2 of 2 
APPLICATIONNO. : 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, "e2p] cGMP to [32p]5'GMP" should be-- e2P] cGMP to 
[
32p] 5'GMP --

Signed and Sealed this 

Eighth Day of August, 2006 

JONW.DUDAS 
Director of the United States Patent and Trademark Office 




