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A0 l20(Rcv.08/10)

 

  

Mail Stop 3 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

T0:

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § lll6 you are hereby advised that a court action has been

filed in the u.s. District Court for the Northern District of West Virginia on the following

D Trademarks or M Patents. ( E] the patent action involves 35 U.S.C. § 562.):

DATE FILED U.S. DISTRICT COURT

1/27/2015 for the Northern District of West Virini 7DEFENDANT

Mylan Pharmaceuticals, lnc.

 

 

DOCKET NO.
1:15 cv 13

PLAINTIFF

Pfizer Inc.

UCB Pharma GMBH

U I ‘ _Wv

HOLDER OF PATENT OR TRADEASDQURQ WV 25301

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

DATE INCLUDED INCLUDED BY

El Amendment [:] Answer I:I Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO‘ OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 

    
  

 

   
 

  

 
  
  

D

 

 

 
 

 

 

 
  

——
——
——
——

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

DECISION/JUDGEMENT

 
t’

Copy l—Upon initiation of action, mail this copy to Dirirfjor Copy 3———Upon termination of action, mail this copy to Director
Copy 2——Upon filing document adding patent(s), mail th' copy to Director Copy 4———Case file copy
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Case 1:15-cv-00079-UNA Document 4 Filed 01/23/15 Page 1 of 1 PagelD #: 171
A0 120 Rev. 08/10

 

 

 

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

T0:

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § I I 16 you are hereby advised that a court action has been

filed in the U.S. District Court for the District of Delaware on the following

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
1/23/2015 for the District of Delaware

PLAINTIFF DEFENDANT

PFIZER INC. and UCB PHARMA GMBH MYLAN PHARMACEUTICALS INC.

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

INCLUDED BY

    
 

 

 

  

 
 
 

 

 
 

 

  

 

  DATE INCLUDED
 

E] Amendment E] Answer |:I Cross Bill [:1 Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

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

DECISION/JUDGEMENT

 
 

CLERK (BY) DEPUTY CLERK

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

Petitioner Mylan Pharmaceuticals Inc. — Exhibit ‘I002 — Page 2
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Case 1:13-cv—01158-GMS Document 4 Filed 06/28/13 Page 1 of 1 PagelD #: 168

A0 llll Rm’ Uililll

 

 

 

Mail Stop 8 REPORT ON THE

Director of the U.S. Patent and Trndemnrlc Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 223|3-I 450 TRADEMARK

T0:

In Compliance with 35 U.S.C. § 290 and/or l5 U.S.C. § ll 16 you are hereby advised that a court action has been

filed in the U.S. District Court for the District of Delaware on the following

S Trademarks or [1 Patents. _( D the patent action involves 35 U.S.C. § 292.):

DATE FILED U.S. DISTRICT COURT
6/21/2013 for the District of DelawarePLAINTIFF

DEFENDANT
PFIZER INC. and UCB PHARMA GMBH lMPAX LABORATORIES, INC.

"W"
5 8.338,478 82 12/25/2012 UCB Pharma GmbH

In the abov&—antitlcd unse, the following patent(s)/ trudcmarlqs) have been included:
DATE INCLUDED INCLUDED BY

[1 Amendment [:1 Answer D Cross Bill D Other l‘leading
l’A'lT-INT OR DATE OF PATENT

TRADEMARK No‘ OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

  
 

 

 

  

 

 
  

 

 

   
 

  
   

 

 

 

 

 
 

  

CLERK - n ' -_
United States District Court

N_ King Street. Unit 13
 
Copy |—Upon initlatlol of action. mail this copy to Director Copy 3—llpon termiutiun of action. mail this copy to Director
Copy 2——Upon filing document adding patcnt(s), mail lhls copy to Director Copy 4——CIse file copy

Petitioner Mylan Pharmaceuticals Inc. — Exhibit ‘I002 — Page y
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Case 1:13-cv—O1158-GMS Document 18 Filed 09/02/14 Page 2 of 3 PagelD #: 281

Case 1:13-cv-01158-GMS Document 16 Filed 08/19/14 Page 1 of 2 PagelD #: 276

IN THE UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF DELAWARE

PFIZER INC. and UCB PHARMA GMBH,

Plaintiffs,

CONSOLIDATED

)

)

)

)

v. ) C.A. No. 13- I 1 I0 (GMS)
)

ALKEM LABORATORIES LTD., et aI., )

)

)Defendants. 

PFIZER INC. and UCB PHARMA GMBH, )
)

Plaintiffs, )

V % C.A. No. l3-I158 (GMS)
)

IMPAX LABORATORIES, INC., )
)

Defendant. )

STIPULATION AND ORDER OF DISMISSAL

WHEREAS, Plaintiffs Pfizer Inc. and UCB Pharma GmbH (collectively,

“Plaintiffs”) filed this action against Defendant Impax Laboratories, Inc. (“Impax”) in

connection with Impax’s submission ofAbbreviated New Drug Application Number (“ANDA”)

No. 20-4904 to the Food and Drug Administration, which included certifications pursuant to 21

U.S.C. §355(j)(2)(A)(vii)(IV) (“Paragraph IV”) with respect to United States Patent Nos.

7,384,980 (the “‘980 patent”), 7,855,230 (the “‘230 patent”), 7,985,772 (the “‘772 patent”),

8,338,478 (the “‘478 patent”), and 6,858,650 (the “‘650 patent”) (collectively, the “patents in

suit”); and

WHEREAS, Impax has asserted counterclaims against the patents in suit;

Petitioner Mylan Pharmaceuticals Inc. — Exhibit ‘I002 — Page 4
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————..__—:...............—.——-——--—-——-—-—-—-—-—~v«-.—--.._...__.__.____.._-.__-._.1......,

Case 1:13-cv-01158-GMS Document 18 Filed 09/02/14 Page 3 of 3 PagelD #: 282

Case 1:13-cv-01158-GMS Document 16 Filed 08/19/14 Page 2 of 2 PagelD #: 277

IT IS HEREBY STIPULATED by Plaintiffs and Impax pursuant to Federal Rule

ofCivil Procedure 4l(a)(1)(A)(ii) and 4l(c), subject to approval of the Court, that all claims and

counterclaims between Plaintiffs and Impax are dismissed without prejudice;

IT IS HEREBY FURTHER STIPULATED by Plaintiffs and Impax, subject to

approval of the Court, that this Stipulation and Order shall not act as an adjudication on the

merits and that each party is responsible for its own costs and fees.

MORRIS, NICHOLS, ARSHT & TUNNELL LLP MORRIS JAMES LLP

/5/9440933" 9‘/0791’(.‘1 /s/ 9‘/(my ‘B. Matterer
 

Jack 3. Blllmfiflfcld (#1014) Richard K. Herrmann (#405)
M3|')’€”€fl Nofcika (#3203) Mary B. Matterer (#2696)
I201 North Market SWCCI 500 Delaware Avenue, Suite 1500
P-0- BOX 1347 Wilmington, DE 19801
Wilmington, DE 19399 rherrmann@morrisjames.c0m
I302) 558-9200 mmatterer@morrisjames.com
_yblumenfeld@mnat.com (302) 888-6800
mnoreika@mnat.com

Artorneysfor Impax Laboratories, Inc.
Attomeysfor Pfizer Inc. and UCB Pharma
GmbH

so ORDERED this '1 (Eda, ofAugu t 20 4.
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Case 1:13-cv—O2022—GMS Document 11 Filed 02/03/14 Page 1 of 1 Page|D #: 327

A0120 Rev. 08/10

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

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

filed in the U.S. District Court District Of Delaware on the following

Ij Trademarks or lZPatents. ( [:I the patent action involves 35 U.S.C. § 292.):

C.A. N0. 13-2022-GMS
DATE FILED U.S. DISTRICT COURT

12/11/2013 District of Delaware
PLAINTIFF DEFENDANT

PFIZER INC. and UCB PHARMA GMBH

   
 

 

  
DOCKET NO.

 

  APOTEX INC.

  

 
  
  

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

DATE IN U INCLUDED BY

gig/E&lP4 El Amendment M Answer I] Cross Bill [I Other Pleading

1 7,807,715 B2 10/5/2010 UCB Pharma GmbH

2 8,088,398 B2 1/3/2012 UCB Pharma GmbH

3 8,501,723 B2 8/6/2013 UCB Pharma GmbH

——
——

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

DECISION/IUDGEMENT

  

 
 

 
  
  
  

   

 (BY) DEPUTY CLERK DATE

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

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 6
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Case 1:13—cv—02021—UNA Document 4 Filed 12/11/13 Page 1 of 1 PageID #: 169

A0 12:» (Rev. 08/10)
REPORT ON THE

Mail Stop 8
FILING OR DETERMINATION OF ANTO: Director of the US. Patent and Trademark Office

P.0. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District Of Delaware on the following

CI Trademarks or M Patents. ( E! the pgient action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED us. DISTRICT COURT I I I I
12/11/201 for the District of Delaware

PLAINTIFF DEFENDANT

PFIZER INC. and UCB PHARMA GMBH HETERO USA INC. and HETERO LABS LIMITED  

 

1 6,858,650 B1 2/22/2005 UCB Pharma GmbH

2 7,384,980 B2 6/10/2008 UCB Pharma GmbH

3 7.855230 B2 12/21/2010 UCB Pharma GmbH

4 7,985,772 B2 7/26/2011 UCB Pharma GmbH

5 8,338,478 B2 12/25/2012 UCB Pharma GmbH

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

 
 

 

 

 
 

 INCLUDED BY

dmcnt I] Answer [:1 Cross Bill [] Other Pleading
DATE INCLUDED

E] Ame _ W

TR}$ga‘j;rR?<RN O %ARTTER“3\I:DI;3’,$‘i1,,:’,"£ HOLDER or PATENT OR TRADEMARK
1

 

 

 

 

 
DECISION/JUDGEMENT

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

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 7
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Case 1:13-cv—O2022—UNA Document 4 Filed 12/11/13 Page 1 of 1 PagelD #: 168

  
 

 

 

 

 

A0 1.7.1.1 ( Rev. 03/10'
 

 

 

 

REPORT ON THE

 
  

  

To Mail Stop 8' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District Of Delaware on the following

E] Trademarks or I] Patents. ( U the patent action involves 35 U.S.C. § 292.):
DATE FILED U.S. DISTRICT OURT I O

12/11/2013 7 for the District of Delaware
DEFENDANT

PFIZER INC. and UCB PHARMA GMBH APOTEX INC.

PATENT OR DATE or PATENT I I I I
TRADEMARK N0. OR TRADEMRK HOLDER OF PATENT on TRADEMARK p

2 7,384,980 B2 6/10/2008 UCB Pharma GmbH

3 7,855,230 B2 @ UCBPharmaGmbH  
4 7.985,772 B2  UCB PharmaGmbH
5 8,338,478 B2  UCB Pharma GmbH

In the above——entitled case, the following paient(s)/ tradcma1'k(s) have been included:

 

  
  
 
 

  

 

 
 

  PLAINTIFF

 

  
  

  

  

 
  
 

  

 
DECISION/JUDEMENT

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

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 8
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A0 121 (6/90)

 
  

COMMISSIONER OF PATENTS AND TRADEMARKS REPORT ON THE
(USPT0) FILING OF DETERMINATION OF AN ACTION OR APPEAL

P-0- 30* 1450 REGARDING A COPYRIGHT
Alexandria, VA 22313-1450

In compliance with the Act of July 19, 1952 (66 Stat. 814; 35 U.S.C. 290) you are hereby advised
that a court action has been filed on the following patent(s) in the U.S. District Court:

DOCKET FILED UNITED STATES DISTRICT COURT,

l3—cV-4628 6/24/2013 NORTHERN DISTRICT OF ILLINOIS, EASTERN
DIVISION

 
  
 

PLAINTIFF DEFENDANT

Pfizer Inc. et al Alkem Laboratories, LTD

PATENT NO. DATE OF PATENT PATENTEE

6,858,650 B1 Claus Meese

7,384,980 B2 Claus Meese, Bengt Sparf

‘ 7,855,230 B2 Claus Meese, Bengt Sparf

7,985,772 B2 Claus Meese, Bengt Sparf

8,338,478 B2  Claus Meese, Bengt Sparf
In the above-entitled case, the following patent(s) have been included:

DATE INCLUDED INCLUDED BY

[ ] Amendment [ ]Answer [ ]Cross Bill [ ]0ther Pleading

In the above-entitled case, the following decision has been rendered or judgment issued:

 

 
 
  

DECISION/JUDGMENT

CLERK (BY) DEPUTY CLERK DATE
Thomas G. Bruton K. Johnson 6/25/2013

Petitioner Mylan Pharmaceuticals Inc. — Exhibit ‘I002 — Page 9
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Case 1:13-cv-01110-GMS Document 8 Filed 07/15/13 Page 1 of 1 PagelD #: 271

A0 120 (Rev. 08/10

 

 

 

Mail Stop 3 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

T0:

In Compliance with 35 U.S.C. § 290 and/or l5 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court of Delaware on the following

I] Trademarks or [ZPatents. ( E} the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
13—1110—GMS 6/21/2013 of Delaware

PLAINTIFF DEFENDANT

Pfizer Inc. and UCB Pharma GmbH Alkem Laboratories Ltd.

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

DATE INCLUDED INCLUDED BY

7/15/2013 D Amendment M Answer El Cross Bill C] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 7,807,715 B2 10/5/2010 UCB PHarma GmbH

2 US 8,088,398 B2 1/3/2012 UCB PHarma GmbH

——
——
-—

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

    
 

 
 

 

 
  
  
  

  

 

 

 
 

   
  
  

   

 
CLERK (BY) DEPUTY CLERK

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

  

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 10
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Case 1:13—cv—O1155—UNA Document 4 Filed 06/28/13 Page 1 of 1 PagelD #: 168

A0120 Rcv 03Il(i)

  To Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § lll6 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following

E] Trademarks or lZPatents. [ El lhe patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6/21/2013 for the District of Delaware

PLAINTIFF DF.F’ENDAN'[‘

PFIZER INC. and UCB PHARMA GMBH ACCORD HEALTHCARE |NC., USA 

in the above—cntit1ed case, the following patent[s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

lj Amendment U Answer B Cross Bill C] Other Pleading

PATENT OR DATE OF PATENT . . .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR lR.ADl:lv‘lARK

_— 
  

In the above—~entitled case, the following decision has been rendered orjudgement issued;

DECISION/JUDGEMENT

(DY) DEPUTY CLERK

Copy 1——Upon initiation ofnction, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2-——Upon filing document adding patc.nI(s), mail this copy to Director Copy 4~—-Case file copy
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Case 1:13—cv-01156—UNA Document 4 Filed 06/28/13 Page 1 of 1 Page|D #: 169

A0 l20(l{«.:v 08/10

 

Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. Box 1450 ACTION REGARDING A PATENT OR

Alexandria. VA 22313-1450 TRADEMARK

TO: '

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District 01 Delaware on the following

I] Trademarks or IZPatents. ( [:1 the patent action involves 35 U.S.C. §_2‘)2.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6/21/2013 for the District of Delaware

PLAINTIFF DEFENDANT

PFIZER INC. and UCB PHARMA GMBH AMERlGEN PHARMACEUTICALS, INC. and
AMERIGEN PHARMACEUTICALS LTD.

PATENT OR DATE. OF PATENT

1 6.858.650 B1 2/22/2005 UCB Pharma GmbH

2 7384.980 B2 6/10/2008 UCB Pharma GmbH

3 7,855,230 B2 12/21/2010 UCB Pharma GmbH

4 7.985,772 B2 7/26/2011 UCB Pharma GmbH

5 6,338,478 B2 12/25/2012 UCB Pharma GmbH

In the above-—cntitlt-d case, the following patent(s)/ traden1ar'x(s) have heen included:

DATE INCLUDED INCLUDED BY

1:] Amendment El Answer El Cross Bill D Other Pleading

TR::.IlA3‘rIl7nIl-T’/IiAlIl(T){RN0 HOLDER OF PATENT OR 'l‘RADEMAR.K
l

2

—

—

   
   

 

   

 
 
  

 

 

 

 

 

 

in the above-«entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

 
(B Y) DEPUTY CLERK

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

 

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 12



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 13

Case 1:13-cv-01158-UNA Document 4 Filed 06/28/13 Page 1 of 1 PagelD #: 168

AD I20 I Rev 08! II]

 
 

To Mail Stop 8 REPORT ON THE
' Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 zmdlor 15 USC. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6/21/2013 for the District of Delaware

PLAINTIFF DEFENDANT

PFIZER INC. and UCB PHARMA GMBH IMPAX LABORATORIES, INC.

HOLDER or mm on TRADEMARK

In the above—-~entitlcd case, the following patent(s)/ tradr:mark(s) have been included:

DATE INCLUDED INCLUDED BY

[:1 Amendment D Answer B Cross Bill D Other Pleading

PATENT OR DATE OF PATENT
TRADEMARK N0‘ OR TRADEMARK HOLDER OF PATENT OR TRADT.MARK

  
 

 

 

 

 
 

  

 

 

 

  

—
—

—

In the abovc—cntiLled case, the following decision has been rendered orjudgement issued:

DECISION/JUDGEMENT

 
(BY) DEPUTY CLERK

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

Petitioner Mylan Pharmaceuticals Inc. — Exhibit ‘I002 — Page 13
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Case 1:13-cv-O1153—UNA Document 4 Filed 06/28/13 Page 1 of 1 PagelD #: 169

A0 120 Rev. 08/10

 

Mail Stop 3 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

T0:

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § ll 16 you are hereby advised that a court action has been
filed in the U.S. District Comt for the District of Delaware on the following

El Trademarks or lZPatents. ( [:3 the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6/28/2013 for the District of Delaware

PLAINTIFF DEFENDANT

PFIZER INC. and UCB PHARMA GMBH LUPlN LTD.

HOLDER OF PATENT OR TRADEMARK
vcBPharmaGmbH
UcBPharmaGmbH
U<=BPharmaGmbH
UCBPharmaGmbH
U<=BPharmaGmbH

In the above—entit1ed case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

El Amendment l___I Answer [I Cross Bill I:l Other Pleading

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

  
  
 

 

 

  
 

  
 
  
 

  

 

 

 

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

DECISION/JUDGEMENT

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

Petitioner Mylan Pharmaceuticals Inc. — Exhibit ‘I002 — Page 14
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Case 1:13-cv-01157-UNA Document 4 Filed 06/28/13 Page 1 of 1 Page|D #: 168

A0 Ill) ‘Rev (HMO)

To Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK 

in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hemby advised that :1 court action has been
filed in the U.S. District Court for the District of Delaware on the following

I] Trademarks or M Patents. TI] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U
_ exzwzms
PLAINTIFF

  

 

 

 
.S. DISTRICT COURT

for the District of Delaware

   DEFENDANT

PFIZER INC. and UCB PHARMA GMBH AM NEAL PHARMACEUTICALS, LLC

in the above-—enfilied case, the following paIen1(s)z' trademurk(s) have been included:

 
  

 

  

 
 

 
   
   

  DATE INCLUDED INCLUDED BY

 

 
D Amendment El Answer [I Cross Bill D Other Pleading

PATENT OR DATE OF PATENT
TRADEMARK Na OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

—
—
—
—

 
 

  
In the above—~cntitled case, lhe following decision has been rendered orjudgcment issued:

DECISION/JUDGEMENT

 (BY) D'E.I’U'I'Y CLERK

Copy 1—Upon initiation of action. mail this copy to Director Copy 3--Upon termination ofaction, mail this copy to Director
Copy 2—Upon filing document adding patcnt(s). mail this copy to Director Copy 4——Casc file copy

Petitioner Mylan Pharmaceuticals Inc. — Exhibit ‘I002 — Page 15
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Case 1:13—cv—01111-UNA Document 4 Filed 06/21/13 Page 1 of 1 PageID #: 169

AG 120 (Rev 0811(1)

To Mail stop 3 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or l5 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the US. District Court for the District of Delaware on the following

I:l Trademarks or [Z Patents. patent actionWi‘n\/olVves7T5 U.8.C. § 292.): W

DOCKET NO. DATE FILED U.S. DISTRI CT COURT
6/21/2013 for the District of Delaware

PLAINTIFF DEFENDANT

PFIZER INC. and UCB PHARMA GMBH SANDOZ INC.

PATENT OR DATE OF PATENT I

1 6,858,650 B1 2/22/2005 UCB Pharma GmbH

2 7,384,980 B2 6/10/2008 UCB Pharma GmbH

3 7,855,230 B2 12/21/2010 UCB Pharma GmbH

4 7,985,772 B2 7/26/2011 UCB Pharma GmbH

5 8,338,478 B2 12/25/2012 UCB Pharma GmbH

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

DATE INCLUDED INCLUDED BY

   
 

    
 

 

 

 

 

 

 

  

  
[:1 Amendment I] Answer [:I Cross Bill C] Other Pleading

PATENT OR DATE OF PATENT .
TRADEMARK NO‘ OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

DECISION/JUDGEMENT

(BY) DEPUTY CLERK 
Copy l——Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4——Case file copy
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Commissioner for Patents

United States Patent and Trademark Office P.O. Box 1450
Alexandria, VA 22313-1450www.uspto.gov

Gregg Benson In Re: Patent Term Extension
Pfizer Inc. Application for

Patent Department U.S. Patent No. 6,858,650
Eastern Point Road lY\"J 95‘ ‘°"l

Muir

Dear Mr. Benson:

A certificate under 35 U.S.C. § 156 is enclosed extending the term of U.S. Patent

No. 6,858,650 for a period of 1,149 days. While a courtesy copy of this letter is being forwarded

to the Food and Drug Administration (FDA), you should directly correspond with the FDA

regarding any required changes to the patent expiration dates set forth in the Patent and

Exclusivity Data Appendix of the Orange Book (Approved Drug Products with Therapeutic

Equivalence Evaluations) or in the Patent Information set forth in the Green Book (FDA

Approved Animal Drug Products). Effective August 18, 2003, patent submissions for

publication in the Orange Book and Docket *95S-0117 need to be submitted on form FDA-3542

which may be downloaded from FDA's Electronic Forms Download Website:

http://www.fda.gov/opacorn/morechoices/fdaforms/default.html

(http://www.fda.gov/opacorn/morechoices/fdaforrns/FDA-3 542 .pdf).

Inquiries regarding this communication should be directed to the undersigned by telephone at

(571) 272-7755, or by e-mail at mary.till@uspto.gov.

.Ceféa
Senior Legal Advisor

Office of Patent Legal Administration
Office of the Associate Commissioner

for Patent Examination Policy

cc: Office of Regulatory Policy RE: TOVIAZ® (fesoteridine

Food and Drug Administration fumarate)

10903 New Hampshire Ave., Bldg. 51, Rm. 6222 Docket No.: FDA-2009-E-0079

Silver Spring, MD 20993-0002

Attention: Beverly Friedman
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UNITED STATES PATENT AND TRADEMARK OFFICE

(12) I CERTIFICATE EXTENDING PATENT TERM.
UNDER 35 U.S.C. § 156

(68) PATENT NO. : 6,858,650

(45) ISSUED : February 22, 2005

(75) INVENTOR : Claus Meese

(73) PATENT OWNER : UCB Pharma GmbH

(95) PRODUCT : TOVIAZ® (fesoteridine fumarate)

‘ This is to certify that an application under 35 U.S.C. § 156 has been filed in the United

States Patent and Trademark Office, requesting extension of the term of U.S. Patent No. '

6,858,650 based upon the regulatory review of the product TOVIAZ® (fesoteridine

fumarate) by the Food and Drug Administration. ‘Since it appears that the requirements of

the law have been met, this certificate extends the term of the patent for the period of

(94) 1,149 days

from May 11, 2019, the original expiration date of the patent, subject to the payment of

maintenance fees as provided by law, with all rights pertaining thereto as provided by

35 U.S.C. § 156.

I have caused the seal of the United States Patent and

Trademark Office to be affixed this 23rd day of August 2012.

OM si kw
David J. Kappos

Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office

 
Petitioner Mylan Pharmaceuticals Inc. — Exhibit ‘I002 — Page 18



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 19

UNITED STATES PATENT AND TRADEMARK OFFICE
Commissioner for Patents

United States Patent and Trademark Office

Alexandria,www.uspto,gov
 

Gregg Benson In Re: Patent Term Extension

Pfizer Inc. Application for

Patent Department U.S. Patent No. 6,858,650

Eastern Point Road

Groton, CT 06340

NOTICE OF FINAL DETERMINATION

A determination has been made that U.S. Patent No. 6,858,650, claims of which cover the human

drug product TOVIAZ® (fesoteridine fumarate), is eligible for patent term extension under 35

U.S.C. § 156. The period of extension has been determined to be 1,149 days.

A single request for reconsideration of this final determination as to the length of extension of the

term of the patent may be made if filed within one month of the date of this notice. Extensions

of time under 37 CFR § 1.l36(a) are not applicable to this time period. In the absence of a

request for reconsideration, the Director will issue a certificate of extension, under seal, for a

period of 1,149 days. i

The period of extension has been calculated using the Food and Drug Administration

determination of the length of the regulatory review period published in the Federal Register of

April 6, 2010 (75 Fed. Reg, 17414). Under 35 U.S.C. § l56(c):

Period of Extension = RRP - PGRRP - DD - ‘/2 (TP - PGTP)‘

= 2,395 - 1,047 - 0 - ‘/2 (1,445-1,047)

= 1149 days (3.1 years)

Since the regulatory review period began April 13,2002, before the patent issued (February 22,

2005), only that portion of the regulatory review period occurring after the date the patent issued

has been considered in the above determination of the length of the extension period 35 U.S.C. §

156(c). (From April 13, 2002, to and including February 22, 2005, is 1047 days; this period is

subtracted from the number of days occurring in the testing phase according to the FDA

determination of the length of the regulatory review period.) No determination of a lack of due

diligence under 35 U.S.C. § 156(c)(1) was made.

Neither the limitations of 35 U.S.C. § 156(g)(6) nor 35 U.S.C. § 156(c)(3) operate to reduce the

' Consistent with 35 U.S.C. § 156(c), “RRP” is the total number of days in the regulatory
review period, “PGRRP” is the number of days of the RRP which were on and before the date on

which the patent issued, “DD” is the number of days of the RRP that the applicant did not act

with due diligence, “TP” is the testing phase period described in paragraphs (l)(B)(i), (2)(B)(i),

(3)(B)(i), (4)(B)(i), and (5)(B)(i) of subsection (g) of 35 U.S.C. § 156, and “PGTP” is the number

of days of the TP which were on and before the date on which the patent issued, wherein half

days are ignored for purposes of the subtraction of ‘/2 (TP - PGTP).
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U.S. Patent No. 6,858,650 . Page 2

period of extension determined above.

Upon issuance of the certificate of extension, the following information will be published in the
Official Gazette: '

U.S. Patent No.2 6,858,650

Granted: February 22, 2005

Original Expiration Datez: May 11, 2019

Applicant: Claus Meese

Owner of Record: UCB Pharma GmbH

Title: Stable Salts ofNovel Derivatives of 3,3-

Diphenylpropylamines

Product Trade Name: TOVIAZ® (fesoteridine fumarate)

Term Extended: . 1,149 days

Expiration Date of Extension: July 3, 2022

Any correspondence with respect to this matter should be addressed as follows:

By mail: Mail Stop Hatch-Waxman PTE By FAX: (571) 273-7755
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450.

2Subject to the provisions of35 U.S.C. § 41(b).
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US. Patent No. 6,858,650 Page 3

Telephone inquiries related to this determination should be directed to the undersigned at (571)
272-7755. 'I’

  
Mary C. Til .

Senior Legal Advisor

Office of Patent Legal Administration

Office of the Associate Commissioner

for Patent Examination Policy

cc: Office of Regulatory Policy RE: TOVIAZ® (fesoteridine

Food and.Drug Administration fumarate)

10903 New Hampshire Ave., Bldg. 51, Rm. 6222 Docket No.: FDA-2009-E—0O79

Silver Spring, MD 20993-0002 '

Attention: Beverly Friedman
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§‘,»v* ““"’°'~'~¢,,4 Department of Health and Human Services . . Public Health Service

Food and Drug Administration

Rockville, MD 20857

Re: Toviaz

Docket No. FDA-2009-E-0079

The Honorable David J. Kappos .
Under Secretary of Commerce for Intellectual Property

Director of the United States Patent and Trademark Office

Mail Stop Hatch-Waxman PTE
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Director Kappos:

This is in regard to the patent term extension application for U.S. Patent No. 6,858,650 filed by
Schwarz Pharma AG under 35 U.S.C. § 156. The patent claims Toviaz (fesoterodine fumarate),

new drug application (NDA) 22-030.

In the April 6, 2010, issue of the Federal Register (75 Fed. Reg. 17414), the Food and Drug

Administration published its determination of this product's regulatory review period, as required

under 35 U.S.C. § l56(d)(2)(A). The notice provided that on or before October 4, 2010, 180

days afier the publication of the determination, any interested person could file a petition with

FDA under 35 U.S.C. § 156(d)(2)(B)(i) for a determination of whether the patent term extension

applicant acted with due diligence during the regulatory review period.

The 180-day period for filing a due diligence petition pursuant to this notice has expired and
FDA has received no such petition. Therefore, FDA considers the regulatory review period
determination to be final.

Please let me know if we can provide further assistance.

Sincerely yours,

t.a.4;¢.aJ
ane A. Axelrad

Associate Director for Policy

Center for Drug Evaluation and Research

cc: Gregg C. Benson
Pfizer Inc.

Patent Department
Eastern Point Road

Groton, CT 06340
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17414

Collaborator fails to so notify
Institution, or elects not to obtain an
exclusive license, then Collaborator’s

option expires with respect to that
Section B Invention, and Institution will

be free to dispose of its interests in such
Section B Invention in accordance with

Institution’s policies. If Institution and
Collaborator fail to reach agreement
within ninety (90) days (or such
additional period as Collaborator and
Institution may agree) on the terms for
an exclusive license for a particular
Subject B Invention, then for a period of
six (6) months thereafter Institution
agrees not to offer to license the Section
B Invention to any third party on
materially better terms than those last
offered to Collaborator without first

offering such terms to Collaborator, in
which case Collaborator will have a

period of thirty (30) days in which to
accept or reject the offer. Institution
retains the right to make and use any
Section B Inventions for all non-profit
research, including for educational
purposes and to permit other
educational and non-profit institutions
to do so. If Collaborator elects to

negotiate an exclusive commercial
license to a Section B Invention, then

Institution agrees to file and prosecute
patent application(s) diligently and in a
timely manner and to give Collaborator
an opportunity to comment on the

' preparation and filing of any such
patent application(s). Notwithstanding
the above, Institution is under no

obligation to file or maintain patent
prosecution for any Section B Invention.

Inventions arising more than five
years after the release of data on the
primary end point of the NCI CTEP
clinical trial that generated the clinical
data and/or specimens will not be
subject to the Section B (ii) IP Option.

C. The IP Option Described in This
Section C Would Apply to Inventions
Made by Institution ’s Investigator(s) or
Any Other Employees or Agents of
Institution, Which Are or May Be
Patentable or Otherwise Protectable, as

a Result ofResearch Utilizing the
Agent[s) Outside the Scope of the NCI
CTEP Funding Agreement
(Unauthorized Inventions)

Institution agrees, at Collaborator’s
request and expense, to grant to
Collaborator a royalty-free exclusive or
co-exclusive license to Unauthorized
Inventions.

D. Institution Notification

Institution agrees to promptly notify
NCI CTEP (NCICTEPpubs@mail.nih.gov)
and Collaborator[s) in writing of any
Section A Inventions, Section B
Inventions, and Unauthorized

Inventions upon the earlier of: (i) Any
submission of any invention disclosure
to Institution ofa Section A, Section B,
or Unauthorized Invention, or (ii) the
filing of any patent applications of a
Section A, Section B, or Unauthorized
Invention. Institution agrees to provide
a copy of either the invention disclosure
or the patent application to the
Collaborator and to NCI CTEP which
will treat it in accordance with 37 CFR

part 401. These requirements do not
replace any applicable reporting
requirements under the Bayh-Dole Act,
35 U.S.C. 200-212, and implementing
regulations at 37 CFR part 401.

HI. Request for Comments

NCI CTEP is seeking comment not ~
only from NCI CTEP funding recipients,
but from the full range of academic, not-
for-profit, government, and private
sector participants in biomedical
research and development. Widespread
comment and participation by varied
stakeholders in the biomedical research

and development enterprise is critical if
this language is to be effective in
guiding the interactions of NIH funding
recipients with external Collaborators in
CTEP-funded studies.

Dated: March 30, 2010.

Jeffrey Abrams,

Associate Director, Cancer Therapy
Evaluation Program, Division of Cancer
Treatment and Diagnosis, NCI, National
Institutes ofHealth.
[FR Doc. 2010-7743 Filed 4-5-10; 8:45 am]
BILUNG CODE 4140—01—P

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

[Docket No. FDA—2009—E—0079] _

Determination of Regulatory Review
Period for Purposes of Patent
Extension; TOVIAZ

AGENCY: Food and Drug Administration,
HHS.
ACTION: Notice.

SUMMARY: The Food and Drug
Administration (FDA) has determined
the regulatory review period for
TOVIAZ and is publishing this notice of
that determination as required by law.
FDA has made the determination
because of the submission of an

application to the Director of Patents
and Trademarks, Department of
Commerce, for the extension of a patent
which claims that human drug product.
ADDRESSES: Submit written comments

and petitions to the Division of Dockets
Management (HFA—305), Food and Drug

Federal Register/Vol. 75, No. 65/Tuesday, April 6, 2010/Notices

Administration, 5630 Fishers Lane, rm.
1061, Rockville, MD 20852. Submit

electronic comments to http://
www.regulations.gov.
FOR FURTHER INFORMATION CONTACT:

Beverly Friedman, Office of Regulatory
Policy, Food and Drug Administration,
10903 New Hampshire Ave., Bldg. 51,
rm. 6222, Silver Spring, MD 20993-
0002, 301-796-3602.

SUPPLEMENTARY INFORMATION: The Drug
Price Competition and Patent Term -
Restoration Act of 1984 (Public Law 98-

417) and the Generic Animal Drug and
Patent Term Restoration Act (Public
Law 100-670) generally provide that a
patent may be extended for a period of
up to 5 years so long as the patented
item (human drug product, animal drug
product, medical device, food additive,
or color additive) was subject to
regulatory review by FDA before the
item was marketed. Under these acts, a

product’s regulatory review period
forms the basis for determining the
amount of extension an applicant may
receive.

A regulatory review period consists of
two periods of time: A testing phase and
an approval phase. For human drug
products, the testing phase begins when
the exemption to permit the clinical
investigations of the drug becomes
effective and runs until the approval
phase begins. The approval phase starts
with the initial submission of an

application to market the human drug
product and continues until FDA grants
permission to market the drug product.
Although only a portion of a regulatory
review period may count toward the
actual amount of extension that the

Director of Patents and Trademarks may
award (for example, half the testing
phase must be subtracted as well as any
time that may have occurred before the
patent was issued), FDA’s determination
of the length of a regulatory review
period for a human drug product will
include all of the testing phase and
approval phase as specified in 35 U.S.C.
156(g)(1)[B).

FDA recently approved for marketing
the human drug product TOVIAZ
(fesoterodine fumarate). TOVIAZ is
indicated for treatment of overactive

bladder with symptoms of urge urinary
incontinence, urgency, and frequency.
Subsequent to this approval, the Patent
and Trademark Office received a patent
term restoration application for TOVIAZ
(U.S. Patent No. 6,858,650) from
Schwarz Pharma AG, and the Patent and

Trademark Office requested FDA’s
assistance in determining this patent’s
eligibility for patent term restoration. In
a letter dated September 29, 2009, FDA
advised the Patent and Trademark
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Federal Register/Vol. 75, No. 65/Tuesday, April 6, 2010/Notices
17415
  

Office that this human drug product had
undergone a regulatory review period
and that the approval of TOVIAZ
represented the first permitted
commercial marketing or use of the
product. Thereafter, the Patent and
Trademark Office requested that FDA
determine the product's regulatory
review eriod.

FDA as determined that the

applicable regulatory review period for
TOVIAZ is 2,395 days. Of this time,
1,445 days occurred during the testing
phase of the regulatory review period,
while 950 days occurred during the
approval phase. These periods of time
were derived from the following dates:

1. The date an exemption under
section 505{i} of the Federal Food, Drug,
and Cosmetic Act (the act) (21 U.S.C.
355(i)) became effective: April 13, 2002.
FDA has verified the applicant’s claim
that the date the investigational new
drug application became effective was
on April 13, 2002.

2. The date the application was
initially submitted with respect to the
human drug product under section _
505(b) ofthe act: March 27, 2006. The
applicant claims March 17, 2006, as the
date the new drug application (NDA) for
TOVIAZ (NDA 22-030) was initially
submitted. However, FDA records
indicate that NDA 22-030 was

submitted on March 27, 2006.
3. The date the application was

approved: October 31, 2008. FDA has
verified the applicant's claim that NDA
22-030 was approved on October 31,
2008.

This determination of the regulatory
review period establishes the maximum
potential length of a patent extension.
However, the U.S. Patent and
Trademark Office applies several
statutory limitations in its calculations
of the actual period for patent extension.
In its application for patent extension,
this applicant seeks 1,155 days of patent
term extension.

Anyone with knowledge that any of
the dates as published are incorrect may
submit to the Division of Dockets

Management (see ADDRESSES) written or
electronic comments and ask for a

redetermination by June 7, 2010.
Furthermore, any interested person may
petition FDA for a determination
regarding whether the applicant for
extension acted with due diligence
during the regulatory review period by
October 4, 2010. To meet its burden, the

petition must contain sufficient facts to
merit an FDA investigation. (See H.
Rept. 857, part 1, 98th Cong., 2d sess.,
pp. 41-42, 1984.) Petitions should be in
the format specified in 21 CFR 10.30.

Comments and petitions should be
submitted to the Division of Dockets

Management. Three copies of any
mailed information are to be submitted,

except that individuals may submit one
copy. Comments are to be identified
with the docket number found in

brackets in the heading of this
document. Comments and petitions may
be seen in the Division of Dockets

Management between 9 a.m. and 4 p.m.,
Monday through Friday.

Dated: March 22,2010.

Jane A. Axelrad,
Associate Directorfor Policy, Centerfor Drug
Evaluation and Research.

[FR Doc. 2010-7679 Filed 4-5-10; 8:45 am]
BILLING CODE 4160-01-S

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

[Docket No. FDA—2009—E—0400]

Determination of Regulatory Review
Period for Purposes of Patent
Extension; FANAPT

AGENCY: Food and Drug Administration,
HHS.
ACTION: Notice.

SUMMARY: The Food and Drug
Administration (FDA) has determined
the regulatory review period for
FANAPT and is publishing this notice
of that determination as required by
law. FDA has made the determination
because of the submission of an

application to the Director of Patents
and Trademarks, Department of
Commerce, for the extension of a patent
which claims that human drug product.
ADDRESSES: Submit written comments

and petitions to the Division of Dockets
Management (HFA—305), Food and Drug
Administration, 5630 Fishers Lane, rm.
1061, Rockville, MD 20852. Submit

electronic comments to http://
www.regulations.gov.
FOR FURTHER INFORMATION CONTACT:

Beverly Friedman, Office of Regulatory
Policy, Food and Drug Administration,
10903 New Hampshire Ave., Bldg. 51,
rm. 6222, Silver Spring, MD 20993-
0002, 301-796-3602.

SUPPLEMENTARY INFORMATION: The Drug
Price Competition and Patent Term
Restoration Act of 1984 (Public Law 98-
417) and the Generic Animal Drug and
Patent Term Restoration Act (Public

Law 100-670) generally provide that a
patent may be extended for a period of
up to 5 years so long as the patented
item (human drug product, animal drug
product, medical device, food additive,
or color additive) was subject to
regulatory review by FDA before the

item was marketed. Under these acts, a
product's regulatory review period
forms the basis for determining the
amount of extension an applicant may
receive.

A regulatory review period consists of
two periods of time: A testing phase and
an approval phase. For human drug
products, the testing phase begins when
the exemption to permit the clinical
investigations of the drug becomes
effective and runs until the approval
phase begins. The approval phase starts
with the initial submission of an

application to market the human drug
product and continues until FDA grants
permission to market the dmg product.
Although only a portion of a regulatory
review period may count toward the
actual amount of extension that the

Director of Patents and Trademarks may
award (for example, half the testing
phase must be subtracted as well as any
time that may have occurred before the
patent was issued), FDA’s determination
of the length of a regulatory review
period for a human drug product will
include all of the testing phase and
approval phase as specified in 35 U.S.C.
156(g)(1)(B).

FDA recently approved for marketing
the human drug product FANAPT
(iloperidone). FANAPT is indicated for
the acute treatment of schizophrenia in
adults. Subsequent to this approval, the
Patent and Trademark Office received a

patent term restoration application for
FANAPT (U.S. Patent No. RE39,198)
from Aventis Holdings Inc., and the
Patent and Trademark Office requested
FDA’s assistance in determining this
patent’s eligibility for patent term
restoration. In a letter dated September
2, 2009, FDA advised the Patent and

Trademark Office that this human drug
product had undergone a regulatory
review period and that the approval of
FANAPT represented the first permitted
commercial marketing or use of the
product. Thereafter, the Patent and
Trademark Office requested that FDA
determine the product's regulatory
review eriod.

FDA as determined that the

applicable regulatory review period for
FANAPT is 6,552 days. Of this time,
5,964 days occurred during the testing
phase of the regulatory review period,
while 588 days occurred during the
approval phase. These periods of time
were derived from the followin dates:

1. The date an exemption un er
section 505(1) of the Federal Food, Drug,
and Cosmetic Act (the act) (21 U.S.C.
355(i)) became effective: May 31, 1991.
FDA has verified the applicant’s claim
that the date the investigational new
drug application became effective was
on May 31,1991.
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DEPARTMENT OF HEALTH & HUMAN SERVICES

 

Food and Drug Administration
Rockvilie MD 20857

MAR 24 2010
Re: TOVIAZ

Docket No.2 FDA-2009-E-0079

The Honorable David J. Kappos

Undersecretary of Commerce for Intellectual Property
Director of the United States Patent and Trademark Office

Mail Stop Hatch-Waxman PTE
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Director Kappos:

This is in regard to the application for patent term extension for U.S. Patent No. 6,858,650, filed
by Schwarz Pharma AG, under 35 U.S.C. section 156 e_t gag. We have reviewed the dates

contained in the application and have determined the regulatory review period for TOVIAZ

(fesoterodine fumarate), the human drug product claimed by the patent. '

The total length of the regulatory review period for TOVIAZ (fesoterodine fumarate) is 2,395

days. Of this time, 1,445 days occurred during the testing phase and 950 days occurred during
the approval phase. "These periods of time were derived from the following dates:

1. The date an exemption under subsection 5051i) of the Federal Food, Drug, and Cosmetic

Act involving this drug product became effective: April 13, 2002.

FDA has verified the applicant's claim that the date the investigational new drug

application became effective was on April 13, 2002.

2. ‘ The date the application was initially submitted with respect to the human drug product

under section 505 of the Federal Food--Drug, and Cosmetic Act: March.2_7,. 2006.
 

The applicant claims March 17, 2006, as the date the new drug application (NDA) for

TOVIAZ (NDA 22-030) was initially submitted. However, FDA records indicate that

NDA 22-030 was submitted on March 27, 2006.

3. The date the application was approved: October 31, 2008.

FDA has verified the applicant's claim that NDA 22-030 was approved on October 31,
2008.

This determination of the regulatory review period by FDA does not take into account the

effective date of the patent, nor does it exclude one-half of the testing phase as required by 35

U.S.C. section 156(c)(2). ’
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Kappos - TOVIAZ
Patent No. 6,858,650

Page 2

Please let me know if we can be of further assistance.

Sincerely yours,

%/\/ta. WM
Jane A. Axelrad

Associate Director for Policy

Center for Drug Evaluation and Research

cc: Gregg C. Benson
Pfizer Inc.

Patent Department
Eastern Point Road

Groton, CT 06340
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 UNITED STATES PATENT AND TRADEMARK OFFICE

NOV 23 2009

Commissioner for Patents
United States Patent and Trademark Office

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

www.u:pto.gov

Office of Regulatory Policy

Food and Drug Administration

10903 New Hampshire Ave., Bldg. 51, Rm. 6222

Silver Spring, MD 20993-0002

Attention: Beverly Friedman

Dear Ms. Axelrad:

Transmitted herewith is a copy of the application for patent term extension of U.S. Patent No.

6,858,650. The application was filed on December 10, 2008, under 35 U.S.C. § 156.

The patent claims a product that was subject to regulatory review under the Federal Food, Drug
and Cosmetic Act. Subject to final review, the subject patent is considered to be eligible for

patent term extension. Thus, a determination by your office of the applicable regulatory review

period is necessary. Accordingly,4notice and a copy of the application are provided pursuant to
35 U.S.C. § 156(d)(2)(A).

Inquiries regarding this communication should be directed to the undersigned at (571) 272-7755
(telephone) or (571) 273-7755 (facsimile).

t

Legal Advisor

Office of Patent Legal Administration

Office of the Deputy Commissioner

for Patent Examination Policy

cc: Gregg Benson
Pfizer Inc.

Patent Department
Eastern Point Road

Groton, CT 06340

RE: TOVIAZ® (fesoteridine fumarate)
Docket No. FDA—2009-E-0079
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. DEPARTMENT OF HEALTH 87. HUMAN SERVICES

Food and Drug Administration
Rockville MD 20857

Re: Toviaz

Docket No. FDA-2009-E-0079
SEP 2 9 2009

The Honorable David J. Kappos

Under Secretary of Commerce for Intellectual Property
Director of the United States Patent and Trademark Office

Mail Stop Hatch—Waxman PTE
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Director Kappos:

This is in regard to the application for patent term extension for U.S. Patent No.

6,858,650 filed by Schwarz Pharrna AG, under 35 U.S.C. § 156. The human drug

product claimed by the patent is Toviaz (fesoterodine fumarate), which was assigned new

drug application (NDA) No.‘ 22-030.

A review of the Food and Drug Administration's official records indicates that this

product was subject to a regulatory review period before its commercial marketing or use,

as required under 35 U.S.C. § 156(a)(4). Our records also indicate that it represents the

first permitted commercial marketing or use of the product, as defined under 35 U.S.C. §

l56(f)(1).

The NDA was approved on October 31, 2008, which makes the submission of the patent

term extension application on December 10, 2008, timely within the meaning of 35

U.S.C. § 156(d)(1).

Should you conclude that the subject patent is eligible for patent term extension, please

advise us accordingly. As required by 35 U.S.C. § 156(d)(2)(A) we will then determine

the applicable regulatory review period, publish the determination in the Federal

Register, and notify you of our determination.

Please let me know if we can be of further assistance.

Sincerely yours,

 xe1rad 0
‘Associate Director for Policy
Center for Drug Evaluation and Research
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74

' K'appos — Toviaz
Patent No. 6,858,650

Page 2

CCI
Gregg C. Benson
Pfizer Inc.

Patent Department
Eastern Point Road

Groton, CT 06340 '
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UNITED STATES PATENT AND TRADEMARK OFFICE
Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
 

Office of Regulatory Policy

Food and Drug Administration

- 10903 New Hampshire Ave., Bldg. 51, Rm. 6222

Silver Spring, MD 20993-0002

Attention: Beverly Friedman

The attached application for patent term extension of U.S. Patent No. 6,858,650 was filed on

December 10, 2008, under 35 U.S.C. § 156.

The assistance of your Office is requested in confirming that the product identified in the

application, TOVIAZ® (fesoteridine fumarate), has been subject to a regulatory review period

within the meaning of 35 U.S.C. § 156(g) before its first commercial marketing or use and that

the application for patent tenn extension was timely filed within the sixty-day period beginning
on the date the product was approved.’ Since a determination has not been made whether the

patent in question claims a product which has been subject to the Federal Food, Drug and

Cosmetic Act, or a method of manufacturing or use of such a product, this communication is

NOT to be considered as notice which, may be made in the future pursuant to 35 U.S.C.

§ 156(d)(2)(A)-

Our review of the application to date indicates that the subject patent would be eligible for
extension of the patent term under 35 U.S.C. § 156.

'The filing of the application on December 10, 2008, was timely, given the NDA approval date of October
31, 2008. Applicant, however, misidentified at section 5 on page 3 of the application the last day the application

may be submitted as December 30, 2008, pursuant to 37 C.F.R. § l.740(a)(5). Under both 35 U.S.C. § l56(d)(l)

and 37 C._F.R. § l.720(t), a PTE applicant has sixty days to submit a PTE application, with the first day of that

sixty-day period beginning on the FDA approval date. The absolute deadline for filing the present PTE Application

I is thus December 29, 2008, or sixty days from October 31, 2008, starting the count of the sixty-day period on
October 31, 2008. The Federal Circuit in Unimed, Inc. v. Quigg, 12 USPQ2d 1644, 1646, made clear that “section

l56(d)(l) admits of no other meaning than that the sixty-day period begins on the FDA approval date.”
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U.S. Patent No. 6,858,650 Page 2

Inquiries regarding this communication should be directed to the undersigned at (571) 272-7755

(telephone) or (571) 273-7755 (facsimile).

K Mary C. Ti
Legal Advisor

Office of Patent Legal Administration

Office of the Deputy Commissioner

for Patent Examination Policy

cc: Gregg Benson
Pfizer Inc.

Patent Department

Eastern Point Road
Groton, CT 06340
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/J \‘,.»**4\'v..-J ”-. I.

.860 441.5221 . PFIZER PATENT LEGAL 01:29:56 pm 01-14-2009 2 /2

PATENT

12961/46301PTE

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE: U.S. Patent No. 6,858,650

ISSUED: February 22, 2005

T0: Claus Meese

FOR: STABLE SALTS OF NOVEL

DERIVATIVES OF 3,3- '
DIPHENYLPROPYLAMINES

Commissioner for Patents

P.O. Box 1450 -

Mail Stop: Hatch—Waxman PTE
Alexandria, VA 22313~145O

Sir:

The Commissioner is hereby authorized to charge Deposit

Account No. 16-1445 the amount of $1,120.00 for the filing

of the Request for Patent Term Extension Application which

was filed on December 10, 2008 in_the above-referenced

United States Patent. The Commissioner is hereby authorized

to charge any additional fees which may be required, or

credit any overpayment, to_Deposit Account No. 16—1445.

Respectfully submitted,
SCHWARZ PHARMA AG

Date: January 14, 2009 .
Robert . Ronau

Attorney for Applicant

‘Reg. No. 36,257

Tel.: (860) 441-5910

PFIZER INC.

Patent Department, MS 9114
Eastern Point Road

Groton, CT 06340

(860)441-5910

PAGE 2/2 * RCVD AT 1/14/2009 12:25:17 PM [Eastern Standard Tlme] ' sVR:USPTO-EFXRF-5/16 - oNIs:27a775s 1' CSlD:860 441 5221 - oummon mgn-ss):oo-as
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/ .F; 3 I‘ - t
860 441-5221 . PFIZER PATENT LEGAL 01:29:50 pm. 01-14-2009 1 /2

FACSIMILE

NOTICE OF CONFIDENTIALITY

This transmission is intended only for the use of the Addressee and may contain information that is: 1. Subject to attorney/client
privilege; 2. Attorney work product; or 3. Confidential. If you are not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of the information contained in this facsimile is strictly unauthorized and prohibited. If you have
received this facsimile in error, please notify us immediately by collect telephone to the sender named below.

DATE: January 14, 2009

TO: Mary Till . NUMBER OF PAGES: 2

FAX NO: 571-273-7755 I FROM: ROBERT T. RONAU
PFIZER INC.

RE: US Patent No. 8,858,650 LEGAL DIVISION

EASTERN POINT ROAD, MS 9114
GROTON, CT 06340 '

(860) 441-5910

' 7 : : t d dT| ]'S :US_P'_I'O-EFXRF- 18"DNl '2737755'CSlD:860_-141 5221'DURAT N _m-5 ):0O-38
"Gem RcV°AT"W2°°°m5 mmtsmmsan ar me BetItIoner ylan harmaceuncals Inc. — ExFI"IbIts ‘I002 — Page 33
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PATENT

12961/46301PTE

CERTIFICATE OF MAILING (37 C.F.R. §1.10)

Express Mail EV QQII-117833 Date of Deposit: /0108

I hereby certify that this transmittal, together with Application
referred to below, is being deposited with the United States

Postal Service “Express Mail Post Office to Addressee" service

under 37 C.F.R. §1.10 on the date indicated above and is addressed

to the Commissioner for Patents; P.O. Box 1450; Mail Stop: Hatch-

Waxman PTE; Alexandria, VA 22313-1450.

Kflisgijne, fimfiigedd I
Name of Person Mailing Application‘ - Signature

 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

‘IN RE:' U.S. Patent No. 6,858,650

RECEIVED
ISSUED: February 22, 2005

DEC 1 0 2008

TO: Claus Meese A PATENT EXTENSION _
' OPLA

FOR: STABLE SALTS OF NOVEL

DERIVATIVES OF 3,3-
DIPHENYLPROPYLAMINES

FROM: Serial No. 10/130,214

FILING DATE: May 14, 2002

Commissioner for Patents

P.O. Box 1450

Mail Stop: Hatch-Waxman PTE 31/31/35,59 Rum” “Wm
. n _ 3 61 161445 xai-3314

Alexandria, VA 22313-1450 ' . fiilfciiiéymaaaa}lggféalggiis 13133214‘

APPLICATION FOR EXTENSION OF

PATENT TERM UNDER 35 U.S.C. §156
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Sir:

Transmitted herewith is the Application of Schwarz

Pharma AG for extension of the term of United States Patent

No. 6,858,650, under 35 U.S.C. §156, together with exhibits

and copies thereof.

Pursuant _to 37 C.F.R. §1.20(j)(1), please charge

Deposit Account No. 16-1445 the amount of $1,120.00 for the

filing of the instant’ Application. The Commissioner is

hereby authorized to charge any additional fees which may

be required, or credit any overpayment, to Deposit Account

No. 16<1445.

Two copies of this paper are enclosed.

Respectfully submitted,

Date= . December 10, 2008 - Carl . Goddard

Agent for Applicant

Reg. No. 39,203

Tel.: (860) 441-4902

PFIZER INC

Patent Department RECEHHHD
Eastern Point Road ' DEC 1 0 2008

, 06340

C(;§?(3()):1141C—:E119o2 PATENTOIQEFAENSION

2
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PATENT

. 12961/46301PTE

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE: U.S. Patent No. 6,858,650

ISSUED: February 22, 2005

TO: Claus Meese RECEHflfl)

’ FOR: STABLE SALTS OF NOVEL ' P DEC102003
DERIVATIVES OF 3,3— ATENT EXTENSION
DIPHENYLPROPYLAMINES OPLA

-FROM: Serial No. 10/130,214

OF: May 14, 2002

Commissioner for Patents

P.O. Box 1450 ‘ “

Mail Stop: Hatch—Waxman PTE

Alexandria, VA 22313-1450

DECLARATION ACCOMPANYING

APPLICATION FOR EXTENSION OF

PATENT TERM UNDER 35 U.S.C. §l56

Sir: 3

I, Carl J. Goddard, declare as follows:

1. I am a Patent Attorney. I am a member in good

.standing of the Bar of the State of Connecticut and I am

authorized to practice before the United States Patent and

Trademark Office, Registration No. 39,203.

2. I am employed by PFIZER INC., a corporation

organized and existing under the laws of the State of

Delaware, having a place of business at 235 East 42”“

Street, New York, NY 10017, and I have general authority

from PFIZER INC. to act on its behalf in patent matters.
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3. Pursuant to an Agreement dated April 12, 2006,

Schwarz Pharma AG, owner of United States Patent No.

6,858,650, granted to PFIZER INC. the right to file on

behalf of, and as Agent for, Schwarz ‘Pharma AG‘ an

Application for extension of the term of U.S. Patent No.

6,858,650, based on a regulatory review of. Toviazm

(fesoterodine fumarate) referred to in the Application

being submitted herewith. I

4. Schwarz Pharma AG, a corporation organized and

‘existing under the laws of Germany, with a principal place

.of business at Alfred—Nobel—Strasse 10, 40789 Monheim,

Germany, is a subsidiary of UCB S;A., a corporation

organized and existing under the laws of Belgium, with a

principle place of business at Allée de la Recherche, 60

Bruxelles 1070, Belgium.

5. Attached hereto as EXHIBIT I is a copy of a Power

of Attorney authorizing, inter alia, me to prepare, execute

‘and file in the United States Patent and Trademark Office,

on ‘behalf of, and as Agent for, Schwarz Pharma AG, an

Application under 35 U.S.C. §156 for extension of the term

of u.s. Patent No. 6,858,650, based on the regulatory

review of Toviaz" (fesoterodine fumarate) referred to in the

Application being submitted herewith.

6. I have reviewed and I understand the contents of

the Application of Schwarz Pharma AG, dated December 10,

2008, which is being submitted herewith for extension of

_the terni of lUnited States Patent No. 6,858,650 under 35

U.S.C. §156 and 37 C.F.R. §l.730.

7. I believe that United States Patent No. 6,858,650

is subject to extension pursuant to 35 U.S.C. §156 and 37

C.F.R. §1.710.

2
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8. I believe that the length of extension of term of

United States Patent No. 6,858,650 being claimed by Schwarz

Pharma AG is justified under 35 U.S.C. §l56 and applicable

regulations. V

9. I believe that the patent for which extension is

being sought meets the conditions for extension of the term‘

of a patent as set forth in 35 U.S.C. §l56 and 37 C.F.R.

§l.720.

I declare further that all statements made herein of

my own knowledge are true and that all statements made on

information and belief are believed to be true; and further

"that these statements are made with the knowledge that

willful false statements and the like so made are

punishable by fine or imprisonment, or both, under §lOOl of

Title 18 of the United States Code and that such willful

false statements may jeopardize the validity of the

Application being submitted herewith or any extension of

patent term granted thereon.

Signed this l0th day’ of December, 2008 at Groton,

Connecticut.

Respectfully submitted,

Date: December 10, 2008 <:;:;.¢2[c::§o«2Ekaw~HELl__
_ Carl . Goddard

Agent for Applicant

Reg. No. 39,203 ‘
Tel.: (860) 441-4902

PFIZER INC

Patent Department

Eastern Point Road

Groton, CT 06340

(860)441-4902

3
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PATENT

12961/46301PTE

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE: U.S. Patent No. 6,858,650

ISSUED: February 22, 2005

TO: Claus Meese

RECEIVED
FOR: STABLE SALTS OF NOVEL

DERIVATIVES OF 3, 3- . DEC 102003

DIPHENYLPROPYLAMINES PATENTOE)(;-ENSION‘ PLA
FROM: Serial No. 10/130,214

FILING DATE: May 14, 2002

Commissioner for Patents
P.O. Box 1450

.Mail Stop: Hatch—Waxman PTE

Alexandria, VA 22313-1450

APPLICATION FOR EXTENSION OF UNITED STATES

PATENT NO. 6,858,650 UNDER 35 U.S.C. §156
0

Sir:

Applicant, Schwarz Pharma AG, a corporationg

organized and existing under the laws of Germany, with a

principal place of business at 'Alfred—Nobel—Strasse 10,

40789 Monhehn, Germany, and a. subsidiary of" UCB S.A., a

corporation organized and existing under the laws of

Belgium, with a principle place of business at Allée de la

Recherche, 60 Bruxelles 1070, Belgium, represents that it

is the owner of the entire right, title, and interest in

and to, Letters Patent of the United States No. 6,858,650

granted to Claus Meese on the 2?“ day of February, 2005,

for “STABLE SALTS OF NOVEL DERIVATIVES OF 3,3-

_1_
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DIPHENYLPROPYLAMINES”, by virtue of the following. On May

'2, 2002, ’Claus Meese assigned, inter alia, all of his

right, title and interest in, and to, U. S. Patent

Application Serial No. 10/130,214, filed May 14, 2002 and"

all United States Letters Patent which may be granted

therefor to Schwarz_ Pharma AG, which assignment was

recorded in the United States Patent and Trademark Office

on May 14, 2002 at Reel 013122, Frame 0883.

Pursuant to the provisions of 35 U.S.C. §l56,

Applicant hereby applies for an extension of the term of

said United States Patent No. 6,858,650 of 1,155 days based

on the materials and accompanying papers set forth herein.

In the materials following herein, paragraphs numbered “l”

through. “l5” correspond. to paragraph. numbers “1” through

“15" in 37 C.F.R. §l.740(a).

(1) The approved. product is Toviaz" (fesoterodine

fumarate), further identified as follows:

Chemical Names

Propanoic acid, 2—methyl—, 2—[(lR)—3—[bis(l—

methylethyl)amino]—l-phenylpropyl1—4—(hydroxymethyl)phenyl-

ester, (2E)—2-butenedioate (l:l)(salt);

Isobutyric acid, 2—((R)-3—diisopropylammonium—l-

phenylpropyl)—4-(hydroxymethyl)phenyl ester hydrogen

fumarate;

R-(+0-2-(3-(diisopropylamino-1-phenylpropyl)-4-

hydroxymethyl)—phenylisobuyrate ester hydrogen fumarate.

CAS Registry Number

286930—03—8

Generic Name

Fesoterodine Fumarate

Molecular Formula

C25H37NO3 ' C4H404

_ 2 _
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Molecular Weight

527.65

Chemical Structure

Physical Characteristics

Toviaz” exists as ea white to off—white powder, or

colorless flakes when recrystallized from cyclohexane/2-

butanone (90:10), m.p. 103‘C. It is freely water—soluble.

Absorption max: 191, 193, 200, 220 nm (Akm 1% 1306, 1305,

1143, 456).

(2) Toviaz" was subject to regulatory review under

§505(b) of the Federal Food, Drug and. Cosmetic Act (21

U.S.C. §355(b)).

(3) Toviazm received permission for commercial

marketing or use under §505(b) of the Federal Food, Drug

and Cosmetic Act (21 U.S.C. §355(b)) on October 31, 2008.

(4) The active ingredient in Toviaz" is

fesoterodine, in the form of its fumarate salt, —which

ingredient has not been previously approved for commercial

marketing or use under the Federal Food, Drug and Cosmetic

Act, the Public Health Service Act or the Virus—Serum—ToXin

Act.

(5) This Application is being submitted within the

sixty-day period permitted for its submission pursuant to

37 C.F.R. §l.720(f). The last day on which this Application

could be submitted is December 30, 2008.

. — 3 _
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(6) The patent for which an extension is being

sought is identified as follows:

Inventor: Claus Meese

U.S. Patent No.: 6,858,650

Issued: February 22, 2005

Expires: May 11, 2019. The expiration date of U;S. Patent

No; 6,858,650 is not evident on. the ‘face of the issued

patent. According to the face of the patent, the date of

expiration (would. be November 15, 2020. That a terminal

disclaimer was filed during prosecution of the application

resulting in the issuance of U.S. Patent No. 6,858,650 is

not disclosed on the face of’ the patent. However, a

terminal disclaimer based. on UIS. Serial No; 09/700,094,

novz U.S. Patent No. 6,713,464, which. expires (on. May 11,

2019 was filed on November 3, 2003. Accordingly, U.S.

Patent No. 6,858,650 has a non—extended expiration date of

May 11, 2019. b

(7) A copy of U. S. Patent No. 6,858,650, the patent

for which an extension is being sought, is attached hereto

as EXHIBIT A. 1 A

(8) One receipt for a maintenance fee payment has

issued for this patent, a copy of which is attached hereto

as EXHIBIT B.

On November 3, 2003, a Terminal Disclaimer pursuant

to 37 C.F.R. §1.321 was filed disclaiming the terminal

portion of U.S. Patent No. 6,858,650 extending beyond the

expiration date of any patent granted on co—pending U.S.

Serial No. 09/700,094, filed internationally May 11, 1999,

HOMI U.S. Patent No. 6,713,464. Accordingly, as disclosed

hereinabove, U.S. Patent No. 6,858,650 has a non—extended

'expiration date of 1May 11, 2019. A. copy of the Terminal

Disclaimer is attached hereto as Exhibit C.

_ 4 _
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A Certificate of Correction was filed on June 21,

.2005 correcting minor typographical errors. A copy of.the

Certificate of Correction is attached hereto as Exhibit D.

(9) U. S. Patent No. 6,858,650 claims the approved

product, methods of manufacturing the approved product, and-

methods of using the approved product.

Claims 1 through 5, inclusive, claim the approved

product. The manner in which each applicable claim reads on

the approved product is as follows.

Claim 1 of [L S. Patent No. 6,858,650 claims the

genus of chemical compounds of Formula I:

I Formulal

HO Q o _oJ\n

O 1N
A X" ,

in which ‘R denotes Cy%k—alkyl, C5—Cm—cycloalkyl,

substituted or unsubstituted phenyl and X‘ is the. acid

residue of Ca physiologically compatible inorganic or

organic acid. In fesoterodine fumarate, R is isopropyl,

which. is a C3—alkyl, and. X’ is the acid. residue of the

organic acid fumaric acid. Thus, claim 1 reads on the

approved product.

Claim 2 of U. s. Patent No. 6,858,650 claims the

compounds of claim 1 in which the definition of X'may be an

acid ester of fumaric acid, one member of a listed group of

organic acids that includes fumaric acid. Thus, claim 2

reads on the approved product.

Claim 3 of U. S. Patent No. 6,858,650 claims

compounds of claim 1, characterized by general formula 2:

_ 5 _
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Formula 2

 
/in which R denotes Cy{k—alkyl, C3—Cm—cycloalkyl,

substituted or unsubstituted phenyl and X" is the acid

residue of a physiologically compatible inorganic or

organic acid. In fesoterodine fumarate, R is isopropyl,

which is a C3—alkyl, and. X’ is the acid residue of the

organic acid fumaric acid. Thus, claim 3 reads on the

approved product.

Clahn 4 of [L S. Patent No. 6,858,650 claims the

compounds of claim 3 in which the definition of X‘ may be.

fumaric acid. Thus, claim 4 reads on the approved product.

Claini 5 of -U. S. Patent No. 6,858,650 claims a

compound of claim 3, the compound characterized by the

lchemical name R:(+)-2-(3-(diisopropylamino—l—phenylpropyl)—

4—hydroxymethyl)—phenylisobuyrate ester hydrogen fumarate.

This compound is fesoterodine fumarate. Thus, claim 5 reads

on the approved product.

Claims 7 through 16, inclusive, and claims 19 and

20, claini methods of manufacturing" the approved. product.

The manner in which each applicable claim reads on such

methods is as follows.

Claim 7 of U.S. Patent No. 6,858,650 claims a method

for manufacturing compounds of general formula I

_ 5 _
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Formulal

HO 0 o' OJLR

© IN
A X’

in which R denotes Cy%x—alkyl, Cg—Cm—cycloalkyl,

I

substituted or unsubstituted. phenyl and X" is the acid

residue of a physiologically compatible inorganic or

organic acid, characterized in that

a) a compound of formula III

0

Hacxo 3 Formula III
O 
N

is split with a hydrogenation agent to form a compound of

O

H3C\ FormulaV ° O
OH-

0 NJ\
A

I

Formula V

whereupon

b) the compound of formula V so obtained is converted with

a reducing agent, in order to give a compound of formula VI

_ 7 _
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Formula VI

HO It
_ OH

0 NJ\
A

which

c) is converted with an acylating agent, in order to obtain

a compound of formula A

HO g 0 i Formula AO/u\R

0 NJ\
)\

in which R has the significance stated above, which

I

d) is converted with a physiologically compatible inorganic

or organic acid to form a compound of formula I

Formula I

HO ® 0o’fl\R

O iN
 A X‘ ,

in which R denotes Cy{x—alkyl, C3—Cm—cycloalkyl,

substituted or unsubstituted phenyl and X’ is the acid

residue of a physiologically compatible inorganic or

organic acid. In .fesoterodine fumarate, R is isopropyl,

which. is a C3—alkyl, and. X’ is the acid residue of the

organic acid fumaric acid. Thus, claim 7 reads on a method

for manufacturing the approved product.

_ 8 _
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Claim 8 of U.S. Patent No. 6,858,650 claims a method

in accordance with claim 7, characterized in that one of

the acids used may be fumaric acid, one acid among a listed

group of organic acids. Thus, claim 8 reads on a method of

‘manufacturing the approved product.

Claim 9 of U.S. Patent No. 6,858,650 claims a method

for manufacturing compounds of general formula 2

 
Formula 2

HO 0 V

Gin

L-'-kN

/*L\ X‘ I
in which R denotes Cy<k—alkyl, C5—Cm—cycloalkyl,

substituted. or unsubstituted phenyl and X" is the acid

residue of a physiologically compatible inorganic or

organic acid, characterized in that

y a) a compound of the formula 3

 
I

is split with a hydrogenation agent to form a compound of

formula 5

_ 9 _
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Formula 5

 

 

A 4

‘\

whereupon

b) the compound of formula 5 so obtained is converted with

a reducing agent in order to give a compound of formula 6

Formula 6

OH

Mk
»\

\\

/_,

which

c) is converted with an acylating agent, in order to obtain

a compound of formula I

HO fl‘Di crfi\g
Formula I

I

in which R has the significance stated above, which

d) is converted with a physiologically compatible inorganic

or organic acid to form a compound of formula 2

_ 10 _
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Formula 2

 
I

in which R denotes. Cy%g—alkyl, C5—Cm—cycloalkyl,

substituted or unsubstituted phenyl and X" is the acid

residue of a physiologically compatible inorganic or

organic acid. In fesoterodine fumarate, R is isopropyl,

which. is a C3—alkyl, and. X’ is the acid residue of the

organic acid fumaric acid. Thus, claim 9 reads on a method

of manufacturing the approved product. L

Claim 10 of U.S. Patent No. 6,858,650 claims a

method in accordance with clahn 9, characterized in that

one of the acids used for the manufacture of the compounds

‘of general formula 2 may be fumaric acid, one acid among a

listed group of organic acids. Thus, claim 10 reads on a

method of manufacturing the approved product.

Claim‘ 11 of U.S. Patent No. 6,858,650 claims’ a

method in accordance with claim 7, characterized in that as

the hydrogenation agent Raney nickel/H2 in methanol is

preferably used as the solvent. Because it is directed to a

method of manufacturing the approved product, claim _l1

reads on a method of manufacturing the approved product.

Claim 12 of U.S. Patent .No. 6,858,650 claims a

method in accordance ‘with. claini 7, characterized in that

for the reducing agent NaBH4EtOH, preferably LJAJH4/THF is

used. Because it is directed to a method of manufacturing

the approved product, claim 12 reads on a method of

manufacturing the approved product.

_ 11 _
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Claim 13 of U.S. Patent No. 6,858,650 claims a

method 511 accordance mdth. claim '7, characterized i11 that

for the acylation agent isobutyryl chloride and. for the

base triethylamine are used. Because it is directed to a

method of manufacturing the approved product, claim '13

reads on a method of manufacturing the approved product.

Claim 14 of U.S.- Patent NO} 6,858,650 claims a

method in accordance with claim 9, characterized in that a

compound of general formula 6 is converted with an

equivalent of isobutyryl chloride in the presence of

triethylamine using ethyl acetate, dichloromethane,

tetrahydrofuran, acetontitrile, or toluene regio— and

chemoselectively into R—(+)—2-(3—diisopropy1amino—1—

phenylpropyl)-4—hydroxymethylphenylisobutyrate. Because it

is directed to a method of manufacturing the approved

product, claim 14 reads on a method of manufacturing the

approved product.

Claim 15 of U.S. Patent No. 6,858,650 claims a

method in accordance with claim 9, characterized in that R-

(+)—2-(3—diisopropylamino—1—pheny1propy1)-4-

hydroxymethylphenylisobutyrate ester and fumaric acid are

converted with formation of the respective salt. Because it

is directed to a method of forming the fumaric acid salt of

fesoterodine, claim 15 reads on a method of manufacturing

the approved product.

Claim 16 of U.S. Patent’ No. 6,858,650 claims a

method in accordance with claim 9 for the manufacture of R-

(+)—2-(3—diisopropylamino—1—phenyl-propyl)—4—hydroxy—

methylphenylisobutyrate ester hydrochloride hydrate,

characterized in that the phenolic esterification of R—(+)-

2-(3-diisopropylamino—1-phenylpropyl)-4—hydroxy-

methylphenol (6) is carried out without the addition of an

_ 12 _
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external base, in that solutions of (6) are dropped into

solutions of isobutyryl chloride, that contain at least 1

mole equivalent of water, in order to directly’ obtain. a

corresponding stable, hydrate—containing hydrochloride.

Because it is directed. to a Inethod of manufacturing‘ the

approved. product, claim 16 reads on V a method of

manufacturing the approved product.

Claim 19 of U.S. Patent No. 6,858,650 claims a

method of manufacture of salts of phenolic monoesters of

general formula 2:

Formula 2

 
in which R denotes _Cy{g—alkyl, ' C3—Cm—cycloalkyl,

substituted or unsubstituted phenyl and X‘ is the acid

residue of a physiologically compatible inorganic or

organic acid, wherein the method comprises the steps of:

providing a compound of claim 17; deprotecting the hydroxyl

residues of_ the 4-hydroxy-benzyl alcohol residue; and

acylating the phenol residue. In fesoterodine fumarate, R

is isopropyl, which is a C3—alkyl, ‘and X’ is the acid

residue of the organic acid fumaric acid. Thus, claim 19

reads on a method of manufacturing the approved product.

Claim 20 of U.S. Patent No. 6,858,650 claims a

~method of manufacture of R-(+)-2-(3—(diisopropylamino—l—

phenylpropyl)-4—hydroxymethylphenylisobuyrate _ ester

hydrogen fumarate or R-(+)-2-(3—(diisopropylamino-l—

phenylpropyl)-4—hydroxymethylphenylisobuyrate ester

hydrochloride hydrate, the method comprising the steps of:

_ _
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providing a compound of claim 17; deprotecting the hydroxyl

residues of the 4—hydroxy—benzyl alcohol residue; and

acylating the phenol residue. Because the compound R—(+)—2—

(3-(diisopropylamino—1-phenylpropyl)-4-

hydroxymethylphenylisobuyrate ester hydrogen fumarate is

fesoterodine fumarate, claim 20 reads on a method of

manufacturing the approved product. A

Claims 21 through 24, inclusive, claim methods of

using the approved product. The manner in which each

applicable claim reads on such methods is as follows.

Claim 21 of U.S. Patent No. 6,858,650 claims a

method of treating a patient suffering from urinary

incontinence, which method comprises the step of

administering to said patient an effective amount of a

compound according to claim 1. Because claim 21 claims a

method of using a genus of compounds embracing fesoterodine

fumarate, as described hereinabove for clahn 1, claim 21

reads on a method of using the approved product.

Claim 22 of U.S. Patent 6,858,650 claims a method of

treating a patient suffering from urinary incontinence,

which method comprises the step of administering to said

patient an effective amount of a compound according to

claim 3. Because claim 22 claims a method of using a genus

of compounds embracing fesoterodine fumarate, as described

hereinabove for claini 3, claini 22 reads on. a method of

using the approved product.

Claim 23 of 6,858,650 claims a method of treating a

patient suffering from urinary incontinence, which method

comprises the step of administering to said patient an

effective amount of a compound according to claim 5.

Because claim 23 claims a method. of using fesoterodine

_ 14 _
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fumarate, the compound of claim. 5, claini 23. reads on a

method of using the approved product. '

Claim 24 of 6,858,650 claims a method of any one of

claims 21-23, wherein the urinary incontinence disorder is

urge incontinence. Because claim 24 claims .a method of

using a genus of compounds_embracing fesoterodine fumarate,

or a Inethod. of using fesoterodine fumarate specifically,

claim 24 reads on a method of using the approved product.

V— 15 —
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(10) The relevant dates and information pursuant to

35 U.S.C. §156(g) in order to enable the Secretary of

Health and Human Services to determine the applicable

regulatory review period are as follows:

(a) IND 51,232 was assigned to fesoterodine fumarate

in a letter dated. November 9, 2001.’ Applicant requested

inactivation of IND 51,232 in a letter dated February 5,.

2002. Applicant subsequently notified the FDA on March 12,

2002 of its intent to reactivate IND 51,232. Accordingly,

the effective date of IND 51,232 is April 13, 2002, i.e.,

thirty—days following Applicant's notification of March 12,
2002.

(b) An NDA under §505(b) of the Federal Food, Drug

and Cosmetic Act for fesoterodine fumarate was submitted on

March 17, 2006 as NDA 22-030.

(c) NDA No. 22-030 was approved on October 31, 2008.

._ 16 _
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(11) A brief description of the significant

activities undertaken by, or for, the marketing Applicant

during the applicable regulatory review period with respect

to the approved product, and the significant dates

applicable to such activities, is attached hereto as

EXHIBIT E.

_ 17 _
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(12) Pursuant to the provisions of 35 U.S.C. §l56,

Applicant believes U. S. Patent No. 6,858,650 is eligible

for,an extension of 1,155 days.

The requirements of 35 U.S.C. §l56(a) and (c)(4)

have been satisfied as follows:

(a) U. S. Patent No. 6,858,650 claims the approved

product, Toviazm (fesoterodine fumarate).

(b) U. S. Patent No. 6,858,650 has not yet expired.

It is presently set to expire on May 11, 2019.

(c) The term of U. S. Patent No. 6,858,650 has never

been extended.. _ H

(d) This Application is being submitted by Schwarz

Pharma AG, the owner of record of U. S. Patent No.

6,858,650, through its Agent, PFIZER. INC., in accordance

with the requirements of 35 U.S.C. §l56(d). A Power of

Attorney from Schwarz Pharma AS to PFIZER INC. is attached

hereto as Exhibit I.

(e) The approved product, Toviaz" (fesoterodine

fumarate), has been subject to a regulatory review period

under §505(b) of the Federal Food, Drug and Cosmetic Act

prior to its commercial marketing or use, and permission

for said commercial marketing or use is the first permitted

commercial marketing or use under the Federal Food, Drug.
and Cosmetic Act.

(f) No patent has, to this date, been extended, nor

has any other extension been applied for, for the

regulatory review period forming the basis for this

Application for extension of the term of U. S. Patent No.

6,858,650.

The length of extension of the term of U. S. Patent

No._ 6,858,650 of 1,155 days claimed by applicant was

_ _
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determined according to the provisions of 35 U.S.C. §l56(c)

and §156(g) as follows:

(a) The team of the regulatory review period, as

defined. in 35 IJ.S.C. §156(c)(2), is 195 days, i.e., one-

half of the 389 day period between the February 22, 2005

issue date of U.S. Patent No. 6,858,650 and the March 17,

2006 submission date of the NDA.

(b) The term of the NDA review period commencing on

March 17, 2006, the date the NDA for the approved product

was originally submitted, and ending October 31, 2008, the

date on which the NDA was approved, is 960 days:

(c) The sum of paragraphs (a) and (b) of this.

subsection is 1,155 days.

(d) The sum shown in paragraph (c) is not limited

under 35 U.S.C. 156(c)(3) since fourteen years from the NDA

approval date of October 31, 2008, which is later than a

1,155 day extension of U.S. Patent No. 6,858,650, is

October 31, 2022.

8 (e) The sum shown in paragraph (c) is also not

limited under 35 U.S.C. 156(g)(6)(A) which states that if

the patent involved is issued after the date of enactment

of that section, the period. of extension. may’ not exceed

five (5) years. The claimed period of extension is 1,155

days, which period is less than five (5) years.

(f) The sum in paragraph (C) is 1,155 days.

(g) Pursuant to 35 U.S.C. §156, Applicant herewith

claims an extended. expiration. date of July 9, 2022, for

U.S. Patent No. 6,858,650. 8

(13) Applicant acknowledges the duty to disclose to

the Commissioner of Patents and Trademarks and the

Secretary of Health and Human Services any information

material to the determination of entitlement to the 1,155

— 19 _—
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day extension being sought to the term of U. S. Patent No.

6,858,650.

(14) The prescribed fee pursuant to 37 C.F.R.

§1.20(j)(l) of $1,120.00 for receiving and acting upon this

Application for extension of patent term is to be charged

to Deposit Account No. 16-1445, as authorized ‘in the

transmittal letter. I

(15) Please address all inquiries and correspondence

relating to this Application to:

Gregg C. Benson
PFIZER INC.

Patent Department

Eastern Point Road

Groton, CT 06340

Tel.: (860)441-4901

Pursuant to 37 C.F.R. §1.740(l5)(b) and. M.P.E.P.

§2753, one (1) original Application for Patent Term

Extension of U. S. Patent No. 6,858,650, with accompanying

exhibits, and four (4) copies of such papers and exhibits,

are submitted herewith.

Respectfully submitted,
SCHWARZ PHARMA AG

Date: December 10, 2008' . Carl . Goddard

Agent for Applicant

Reg. No. 39,203

Tel.: (860) 441-4902

PFIZER INC.

Patent Department, MS 8260-1611

Eastern Point Road

Groton, CT 06340

(860)441-4902

_ _
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(57) ABSTRACT

The present invention concerns highly pure, crystalline,
stable compounds of novel derivatives of 3,3-
diphenylpropylamines in the form of their salts, a method for
the manufacture and highly pure, stable intermediate prod-ucts.

The method is in particular characterized by regio- and
chemoselectivity and high yield. Salts of phenolic
monocsters of 3,3-diphenylpropylamines are provided, that
are particularly well-suited for use in pharmaceutical for-
mulations. Preferred compounds are R(+)-2—(3-diis0propy-
lamino-1-phenyl-propyl)-4-hydroxymethylphenylisobu-
tyrate ester hydrogen fumarate and R—(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester hydrochloride
hydrate. Furthermore, stable, crystalline intermediate prod-
ucts that are essential for obtaining the abovementioned salts
are provided. A preferred intermediate product is R(—)-3-
(3-diisopropylamino-phenyl-propyl)-4-hydroxy-benzoic
acid methyl ester.

24 Claims, 1 Drawing Sheet-
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Figure 1

Reaction diagram 1

(1), (ii)', (iii), (iv), (v) stand for: (1), LiA_lI-i4, (ii),

Raney nickel/H2‘, (iii), Me2CH-CoCl, 21:30, (iv), fumaric acid,"

(v), hydrochloric acids; R stands for isopropyl (iPr)

(iv or v)

———»1 __——»2aor2b

R=i-Pr R=i-Pr

3 :X='C4H304

b:X=Cl
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. 1
STABLE SALTS OF NOVEL DERIVATIVES

OF 3,3-DIPHENYLPROPYLAMINES

This application was filed under 35 U.S.C. 371, and is the
U.S. National Stage of PCT/EP00/11309, filed 5 Nov. 2000.

This patent application claims the benefit of priority
under 35 U.S.C. §119 of German Patent Application No. 199
55 190.1, filed Nov. 16,1999. German Patent Application
No. 199 55 190.1 is incorporated herein in its entirety by
reference.

The present invention concerns highly pure, crystalline,
stable compounds of novel derivatives of 3,3-
diphenylpropylamines in the form of their salts, a method for
manufacturing these and highly pure, stable, intermediate
products. _

From document PCT/EP99/03212 novel derivatives of
3,3-diphenylproprylamines are known.

These are valuable prodrugn for the treatment of urinary
incontinence and other spasmodic complaints, which over-
come the disadvantage of the active substances available to
date, namely inadequate absorption of the active substance
by biological membranes or the unfavourale metabolism of
these.

Furthermore these novel prodrugs have improved phar-
macokinetic characteristics compared with Oxybutynin and
Tolterodin.

Preferred compounds from the group of these novel
derivatives of 3,3-diphenylpropylarines are esters of ali-
phatic or aromatic carboxylic acids with the general formula
A referred to below

Formula A

in which R denotes C1-C6-alkyl, C3-C1‘,-cycloalkyl or
unsubstituted or substituted phenyl. These can occur in their
optical isomers form as racemic mixtures and in the form of
their individual enantiomers. .

Compounds with the structure of formula A do, however,
have low solubility in water. This restricts their oral bio-
availability.

Finally, monoesters of the structure, as shown in formula
A, have a tendency towards intermolecular transesterifica-
tion. During long periods of storage, therefore, as the content
of the compounds with the structure of general formula A
drops an increase in diesters and free diol can be detected.

Basically salts of the compounds of general formula Acan
be obtained if solutions of the compounds of formula A(base
component) are purified with solutions of acids in suitable
solvents, but the salts obtained in the form of solid matter
can prove to be altogether amorphous and/or hygroscopic
and cannot be directly crystallized from the normal solvents
either. Such salts have inadequate chemical stability to be
galenically processed as valuable pharmaceutically active
substances.

Surprisingly, it has now been found that the abovemen-
tioned disadvantages can be avoided if compounds with the
structure of general formula A, once they have been pre-
pared under a special reaction process, are converted with a
physiologically compatible inorganic or organic acid with
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general formula H-X, in which '_X represents the respective
acid residue, into their respective salt with general formula
I.

Formulal

H0 ‘ jk0 R

O . LNH

/K X-

The problem for the present invention is therefore to
provide highly pure, crystalline, stable compounds of novel
derivatives of 3,3-diphenylpropylamines in the form of their
salts, that avoid the stated disadvantages and are well suited
to use in pharmaceutical-technical formulations and can be
processed into these.

A further problem for the present invention is to provide
a method for manufacturing such highly pure, crystalline,
stable compounds in the form of their salts, as well as highly
pure, stable intermediate products. '

The final problem for the invention is to provide a method
for manufacturing the abovementioned compounds with
which a high yield of the products of the process and the
respective intermediate products cart be obtained chemo- or
regioselectively.

This problem is solved in that highly pure, crystalline,
stable compounds of the 3,3-diphenylpropylamines in the
form of their salts with general formula I are provided,

Formula I

in which R denotes C1-C5-alkyl, C3-C1‘,-cycloalkyl, sub-
stituted or unsubstituted phenyl and X‘ is the acid residue of
a physiologically compatible inorganic or organic acid.

ln accordance with a design of the invention the salts of
general formula I can contain the respective acid residue X‘
of the acids mentioned below:

hydrochloric acid, hydrobromic acid, phosphoric acid,
sulphuric acid, nitric acid, acetic acid, propionic acid,
palmitic acid, stearic acid, maleic acid, fumaric acid,
oxalic acid, succinic acid, DL-malic acid, L—(-)-malic
acid, D-(+)-malic acid, DL-tartaric acid, L-(+)-tartaric
acid, D-(—)-tartaric acid, citric acid, L-aspartic acid,
L-(+)-ascorbic acid, D-(+)-glucuronic acid,
2-oxopropionic acid (pyruvic acid), furan-2-carboxylic
acid (mucic acid), benzoic acid, 4-hydroxybenzoic
acid, salicyclic acid,_vanillic acid, 4-hydroxycinammic
acid, gallic acid, hippuric acid (N-benzoyl-glycine),
aceturic acid (N-aectylglycine), phloretinic acid (3-(4-
hydroxyphenyl)-propionic acid), phthalic acid, meth-
anesulfonic acid or orotic acid.
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In accordance with a further design form of the invention
R-configured compounds with general formula 2 are pro-
vided

Formula 2

 
in which R denotes C,—C5-alkyl, C3—C,o-cycloalkyl, sub-
stituted or unsubstituted phenyl and X‘ is the acid residue of
a physiologically compatible inorganic or organic acid.

In accordance with an advantageous design form of the
invention the compounds in the form of their salts of general
formula 2 can contain the respective acid residue X‘ of the
acids mentioned below:

hydrochloric acid, hydrobromic acid, phosphoric acid,
sulphuric acid, nitric acid, acetic acid, propionic acid,
palmitic acid, stearic acid, maleic acid, fumaric acid,
oxalic acid, succinic acid, DL-malic acid, L-(—)-malic
acid, D-(+)-malic acid, DL-tartaric acid, L-(+)-tartaric
acid, D-(-)-tartaric acid, citric acid, L-aspartic acid,
L-(+)-ascorbic acid, D-(+)—glucuronic acid,
2—oxopropionic acid (pyruvic acid), furan-2-carboxylic
acid (mucic acid), benzoic acid, 4-hydroxybenzoic
acid, salicyclic acid, vanillic acid, 4-hydroxycinammic
acid, gallic acid, hippuric_ acid (N-benzoyl-glycine),
aceturic acid (N-aectylglycine), phloretinic acid (3-(4-
hydroxyphenyl)-propionic acid), phthalic acid, meth-
anesulfonic acid or orotic acid.

5
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Preferred compounds of the present invention are the salts »

R-(+)-2-(3-diisopropylamin0-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester hydrogen fuma-
rate and - »

R-(+)-2-(3-diisopropylamino-1~phenylpropyl)-4~
hydroxymelhylphenylisobutyrate ester hydrochloride
hydrate.

Furthermore, compounds are preferred in which R stands
for cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 4-(1-
cyclo-propyl-methanoyloxy)-phenyl,‘ 4-(1-cyclobutyl-
methanoyloxy)-phenyl, 4-(1-cyelohexyl-methanoyloxy)-
phenyl or 4-(2,2-dimethyl-propanoyloxy)-phenyl and X
denotes chloride.

Particular preference is for [(R)-3-(2-{1-[4-(1-
cyclopropyl-methanoyloxy)-phenyl]-methanoyloxy}-S-
hydroxymethyl-phenyl)-3-phenyl- ropyl]-diisopropyl-
ammonium chloride, [(R)-3—(2- 1-[4-(1-cyelobutyl-
methanoyloxy)-phenyl]-methanoyloxy}-5-hydroxymethy1-
phenyl)-3-phenyl-propyl]-diisopropyl-ammonium chloride,
[(R)-3-(2-{1-[4-(1-cyclohexyl-methanoyloxy)-phenyl]-
methanoyloxy}-5-hydroxymethyl-phenyl)-3-phenyl-
propyl]-diisopropyl-ammonium chloride, [(R)-3(2-{1-[4-
(2,2-dimethyl-propanoyloxy)-phenyl]—methanoyloxy}-5-
hydroxymethyl-phenyl)-3-phenyl-propyl}-diisopropyl-
ammonium chloride, {(R)-3-[2-(1-cyclopropy1-
methanoyloxy)-5-hydroxymethyl-phenyl]-3-phenyb
propyl}-diisopropyl-ammonium chloride, {(R)-3-[2-(1-
cyclobutyl-methanoyloxy)-5-hydroxymethyl-phenyl]-3-
phenyl-propyl}-diisopropyl-ammonium chloride, {(R)-3-[2-
(1-cyelopentyl-methanoyloxy)-5-hydroxymethyl-phenyl]-
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3-phenyl-propyl}-diisopropyl-ammonium chloride and
{(R)-3-[2-(1-cyelohexyl-rnethanoyloxy)-5-hydroxymethyl-
phenyl]-3-phenyl-propyl}-diisopropyl-ammonium chloride.

In the compounds of the present invention the expression
“alkyl” preferably stands for a straight-chain or branched-
chain hydrogen group with between 1 and 6 C-atoms.
Special preference is for methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, pentyl and hexyl. The expression
“cycloalkyl” designates cyclical hydrogen groups, that have
between 3 and 10 hydrogen atoms, that may also contain
suitable substitutes in place of the hydrogen atoms.

The expression “phenyl” designates a -—C5H5—group that
may be substituted or unsubstituted. Suitable substitutes can
be, for example, alkyl, alkoxy, halogen, nitro and amine. The
expression “alkoxy” has, with respect to the alkyl
component, the same meaning as already given above for
“alkyl”. Suitable halogens are fluorine, chlorine, bromine
and iodine atoms _

The present invention also includes methods for manu-
facturing the compounds in accordance with the invention of
general formula I as well as valuable intermediate products.

The method is_ characterised by chemo- and regioselec-
tivity.

Compounds of General Formula I

O ,,t
/K X.

in which R denotes C1-C6-alkyl, C_,—Cm-eycloalkyl, sub-
stituted or unsubstituted phenyl and X‘ is the acid residue of

Formula I

' a physiologically compatible inorganic or organic acid, are
that

a) a compound of formula III

0 A
A

is split with a hydrogenation agent to form a compound of
formula V

Formula [II
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Formula V

whereupon

b) the compound of formula V so obtained is converted
with agent, in order to give a compound of formula V]

Formula VI

HO
 

  KL  
A

~

which

c) is converted with an acylation agent, in order to obtain
of formula A

no 8 ooJ]\R

Formula A

i
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in which R denotes C1-C6-alkyl, C3-C1‘,-cycloalkyl, unsub-
stituted or substituted phenyl and X— is the acid residue of
a physiologically compatible inorganic or organic acid.

In accordance with the invention, for the manufacture of

the compounds of general formula I hydrochloric acid,
hydrobromic acid, phosphoric acid, sulphuric acid, nitric
acid, acetic acid, propionic acid, palmitic acid, stearic acid,
maleic acid, fumaric acid, oxalic acid, succinic acid,
DL-malic acid, L-(—)-malic acid, D-(+)-malic acid,
DL-tartaric acid, L-(+)-tartaric acid, D-(—)-tartaric acid, cit-
ric acid, L-aspartic acid, L-(+)-ascorbic acid, D-(+)-
glucuronic acid, 2-oxopropionic acid (pyruvic acid), furan-
2-carboxylic acid (mucic acid), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinammic acid, gallic acid, hippuric acid
(N-benzoyl-glycine), aceturic acid (N-aectylglycine), phlo-
retinic acid (3-(4-hydroxyphenyl)-propionic acid), phthalic
acid, methanesulfonic acid or orotic acid are used.

In accordance with an advantageous further development
of the invention a method for the manufacture of

R-configured compounds of the general formula 2 is
described,

Formula 2

H0

 
in which R denotes C,—C6-alkyl, C3-Cm-cycloalkyl, sub-

in which R has the significance stated above, which d) is 55 slituted or unsubstituted phenyl and X‘ is the acid residue of
converted with a physiologically compatible inorganic or
organic acid to form a compound of formula I
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a) a compound of formula 3

Formula 3

 
A

/K

is split with a hydrogenation agent to form a compound of
formula 5

 
 

Formula 5
O

H 3C
\O

OH

5%
whereupon

b) the compound of formula 5 so obtained is converted

with a reducing agent, in order to give a compound of

 
 

formula 6

Formula 6

‘Ho .

OH

9 ~

 \
which

c) is convened with an acylation agent, in order to obtain

a compound of formula 1
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Formula 1

 
in which R has the significance stated above, which

(1) is converted with a physiologically compatible inor-

ganic or organic acid to form a compound of formula
2

Formula 2

 
in which R denotes C1-C5-alkyl, C3-C1‘,-cycloalkyl, unsub-

' stituted or substituted phenyl and X— is the acid residue of

a physiologically compatible inorganic or organic acid.

Advantageously in order to obtain compounds of general
formula 2, in accordance with the method hydrochloric acid,
hydrobromic acid, phosphoric acid, sulphuric acid, nitric
acid, acetic acid, propionic acid, palmitic acid, stearic acid,
maleic acid, fumaric acid, oxalic acid, succinic acid,
DL-malic acid, L-(—)-rnalic acid, D-(+)-malic acid,
DL-tartaric acid, L-(+)-tartaric acid, D-(—)-tartaric acid, cit-
ric acid, L-aspartic acid, L-(+)-ascorbic acid, D-(+)
-glucuronic acid, 2-oxopropionic acid (pyruvic acid), furan-
2-carboxylic acid (mucic acid), benzoic acid,
4-hydroxybcnzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinammic acid, gallic acid, hippuric acid
(N-benzoyl-glycine), aceturic acid (N-aectylglycine), phlo-
retinic acid (3-(4—hydroxyphenyl)-propionic acid), phthalic
acid, methanesulfonic acid or orotic acid are used.

Particular advantageously, on the basis of the crystalline
R-(—)-4-benzyloxy-3-(3-diisopropylamino-1-phenyl-
propyl)benzoic acid methyl ester, the highly pure, crystalline
intermediate product R-(—)-3-(3-diisopropylamino-phenyl-
propyl)-4-hydroxy-benzoic acid methyl ester is prepared,
which is reduced to R-(+)-2-(3-diisopropylamino-l-
phenylpropyl)-4-hydroxymethylphenol, is finally acylated
in a suitable manner and is then converted with a physi-
ologically compatible inorganic or organic acid under spon-
taneous crystallization to the respective highly pure,
crystalline, stable salt. '

Depending on the acid chloride used, compounds of
general formula 1 are obtained,
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Formula 1

 
in which R denotes C1-C5-alkyl, in particular isopropyl,
C3-C1‘,-cycloalkyl or unsubstituted or substituted phenyl.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to obtain the compounds in accordance with the
invention in the form of their salts the special reaction
process via particular intermediate stages and individually
identifiable intermediate products is crucial.

This is explained using reaction diagram 1 (see FIG. 1),
in which the conversions with R-configured compounds are
described, but without this being restrictive.

In this:

3=R-(—)-4-benzyloxy-3-(3-diisopropylamino-1-phenyl-
propyl)-benzoic acid-methyl ester

4=R-(+)-[4-benzyloxy-3-(3-diisopropylamino-1-phenyl-
propyl)-phenyl]-methanol

5=R-(—)-3-(3-diisopropylamino—phenyl-propyl)-4-
hydroxy-benzoic acid methyl ester

6=R-(+)-2-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenol

1=R-(+)-2-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenyl-isobutyrate ester

2a=R-(+)-2-(3-diisopropylamino-1-phcnylpropyl)-4-
hydroxymethylphenyl-isobutyrate ester hydrogen
fumarate

2b=R-(+)-2-(3-diisopropylamino-l-phenylpropyl)-4-
hydroxymethy1phenyl-isobutyrate ester hydrochloride
hydrate '

In accordance with the reaction process explained in the
embodiment the preliminary stage 3 (R-(—)-4-bcnzyloxy—3-
(3-diisopropylamino-1-phenyl-propyl)-benzoic acid-
methylester) is prepared in crystalline, pure form.

Using normal methods-such as BBr3, AlCl3—but pref-
erably by means of hydrogen gas via Raney nickel in
methanol as the solvent at room temperature (RT), prelimi-
nary stage 3 is split into 5 (R—(-)-3-(3-diisopropylamino-
phenyl-propyl)-4-hydroxy-benzoic acid methylester. This
develops in highly pure, crystalline form (melting point
143.7° C.).

Finally, using a suitable reducing agent—such as NaBH_,/
EtOH—preferably LiAlH4 5 is reduced into an inert solvent
at low temperature (—78° C. to +l0° C.) and the compound
6 (R-(+)-2-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenol) is obtained. The compound 6 is
obtained in a highly pure state and can be crystallised from
a suitable solvent such as ethyl acetate. The colourless,
compact grained material has a melting point of 102.3° C.
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This is surprising in that the compound 6 in the state of the
art is described as an amorphous solid.

Compound 6 is now acylated with very good yield and
regio- and chemoselectivity, into a phenolic ester. This
reaction is performed at RT or low temperatures with an
equivalent acid chloride in the presence of a base in a
suitable solvent. Suitable solvents are ethyl acetate,
dichloromethane, tetrahydrofurane, acetonitrile or toluene.

The reaction is preferably performed with isobutyrylchlo-
ride as the acid chloride and triethylamine as the base at the
abovementioned temperatures. The 1 (R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester) then obtained,
occurs with such purity that with solutions of the fumaric
acid in suitable solvents spontaneous crystallisation starts
with the formation of the hydrogen fumarate salt 2a.

This salt has a high melting point of 103° C., is stable at
RT, is non-hygroscopic and does not contain crystallose
agents. It can he recrystallised as often as desired.

If instead of fumaric acid anhydrous hydrochloric acid is
used—for example as an etheric solution—salt formation
also takes place with the crystalline product 2b (R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenyl-isobutyrate ester hydrochloride
hydrate being obtained.

Following a further recrystallisation the product 2b has a
melting point range of 97—106° C.

Finally the product 2b can particularly advantageously be
obtained by the following variants of the inverse reaction
process, starting with the compound 6 of reaction diagram 1.
The product 2b can thus be obtained without the addition of
an external acid—intercepting base, as explained in the fol-
lowing.

Solutions of 6 (R-(+)-2-(3-diisopropy1amino-1-
phenylpropyl)-4-hydroxymethylphenol) are dripped into
solutions of isobutyrate chloride, so that under suitable
polarity conditions the anhydrous product 2b rapidly crys-
tallises out. 2b is very hygroscopic.

If the abovementioned reaction is carried out in a humid

solvent, that contains at least one mole equivalent of water,
a stable and crystalline, hydrate-containing product 2b is
obtained, that has the abovementioned melting characteris-ties.

The compounds in accordance with the invention of
general formulae 1 and 2 are suited to bulk material.

Of particular advantage are the highly pure compounds of
general formulas III, V, VI, 3, 5, 6 and 7 which can be
obtained.

Compound of Formula III

Formula III

H3C

o 0?
N

x
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Compound of Formula V Compound of formula 6

H3C

\O &

Formula V V Formula 6

 OH

10

I NJ\ _
J\ I 15

Compound of Formula ‘VI

Formula VI

 
[(R)-3-(2-{1-[4-(2,2-dimethyl-propanoy1oxy)-pheny1]-
methane-oyloxy}-5-{1-[4-(2,2-dimethyl-propanoyloxy)-
phenyl]-methane—oyloxymethyl}-phenyl)-3-phenyl-

35 propyl]-diisopropy1-ammonium—chloride.
Formula 3 The abovementioned compounds Ill, V, VI, 3, 5, 6 and 7

are particularly suited to use in each case as a highly pure,
crystalline, stable intermediate product in the manufacture
of pharmaceutically useful compounds.

40 Of particular advantage are compounds for use as an
intermediate product in the manufacture of R-(+)-2-(3-

0 diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester hydrogen fumarate
and R -(+)-2-(3-diisopropylamino-1-phenylpropyl)—4-

N/i\ hydroxymethylphenylisobutyrate ester hydrochloride
45 hydrate.

 
Finally, the method can be carried out in a particularly

/K advantageous way by converting a compound of generalformula 6 (see reaction diagram 1) with an equivalent
isobutyryl chloride in the presence of triethylamine using

’ 50 one of the respective solvents ethylacetate,
Compound of Formula 5 dichloromethane, tetrahydrofurane, acetonitrile or toluene

regio- and chemoselectively into R-(+)-2-(3-
po,mu1,,5 diisopropylamino-1-phenylpropyl)-4-

0 _ hydroxymelhylphenylisobutyrate ester.
In accordance with the invention R-(+)-2-(3-

diisopropylamino-1-pheny1propyl)-4-
hydroxymethylphenylisobutyrate ester is particularly suited
to conversion with fumaric acid or hydrochloric acid with

OH the formation of the respective salt.
The following embodiments explain the invention.

Experimental
I. General

All compounds have been fully characterised by ‘H andN
13C NMR-spectroscopy (Bruker DPX 200). The stated

)\ chemical displacements in the ”C-NMR-spectra (50 MHz,55 ppm values stated) refer to the solvent resonances of CDC],
(77.10 ppm) ‘H NMR data (CDCI3; 200 MHz, ppm) refer to
internal tctramcthylsilane).

 
 

‘-
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Thin layer chromatography (DC, R, given) was carried
out on 5x10 cm E. Merck silica gel films (60F254), and the
stains were revealed by fluorescence erasure or by spraying V
with alkaline potassium permanganate solution.

Absorbent systems were: (1), n-hexane/acetone/
triethylamine (70/20/10, v/v—%); (2), tolucnc/acetone/
methanol/acetic acid (70/5/20/5, V/V-%).

The optical rotations were measured at a wavelength of
589.3 nm (sodium D-line), at room temperature using etha-
nol as a solvent (apparatus:.Perkin Elmer Polarimeter Type
241), melting points (in ° C.) are uncorrected and were
determined on the Mettler FP apparatus, or by differential
therrnoanalysis (DSC) on the Perkin Elmer Model DSC7,
using “Pyris” evaluation software.

UV/VIS measurements were carried out on the spectro-
photometer. model Lambda 7 (Perkin-Elmer) with a layer
thickness of 1 cm. The specific absorption stated is for a 1%
solution (A’ %, cm)

IR spectra were recorded on a Perkin-Elmer FTIR spec-
trometer Series 1610 (resolution 4 cm").

Gas chromatography mass spectrometry (GC-MS, m/z
values and relative intensity with reference to the base ion
(%) was carried out with a Finnigan TSQ 700 Triple Mass
Spectrometer in positive (P-Cl) or negative (N-CI) chemical
ionization measurement mode with methane or ammonium

as a reactant gas or via electron impact ionisation. Hydroxy
compounds were measured as trimethylsilylether-
derivatives.

Coupled liquid chromatography-mass spectrometry (LC-
MS): -Waters Integrity System, Thermabeam Mass Detector
(El, 70 eV), m/z-values and relative intensity (%) are given
over a quantity range of 50-500 a.m.u.
II. Embodiments -

The Arabic numerals in brackets (3), (4), (5), (6) refer to
the identical designations in reaction diagram 1.
1. Preparation of R-(—)-4-bcnzyloxy-3-(3-
diisopropylamino-1-phenyl-propyl)-benzoic acid methyl-
ester.(3)

 
A

A

A solution of R-(—)-4~benzyloxy-3-(3-diisopropylamino-
1-phenyl-propyl)-benzoic acid hydrochloride (2.30 kg, 4.77
M01) in 26.4 litres of methanol and 0.25 litre of concentrated
sulphuric acid is heated for 16 hours with recycling. Then a
third of the solvent is distilled off, cooled and under agitation
mixed with 5 kg ice and 2.5 litres 25% aqueous sodium
carbonate solution. The deposit is first extracted with 15
litres and then again with 5 litres of dichloromethane. The
organic phases are purified and concentrated on the rotary
evaporator until dry. 1.99 kg (90.7% of theoretical) dark
yellow oil with a purity of approximately 90% (DC, NMR)
are obtained.

DC (1): 0.58
“C-NMR (CDCI3): 20.55, 20.65, 36.83, 41.84, 43.63,

51.82, 70.12, 111.09, 122.46, 125.28, 127.49, 128.02,
128.35, 128.50, 129.22,129.49, 133.20, 136.39; 144.51,
159.87, 167.09.
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Recrystallisation 69.0 oily raw material is dissolved in 150
ml boiling methanol. Following the addition of 15 ml
distilled water it is left at 0° C., whereupon colourless
crystals precipitate. These are filtered off, washed with a
little cold methanol and vacuum-dried. Yield: 41.8 g (60.6%
of theoretical) colourless crystals, melting point 89.8° C.;
[I]D2°=—30.7(c=1.0, ethanol).
2. Preparation of R-(+)-[4-benzyloxy-3-(3-
diisopropylamino-1-phenyl-propyl)-phenyl]-methanol (4)

 
HO

H
 A

Raw product (3) (28 g) is dissolved in 230 ml pure
diethylether and under agitation is dripped into a suspension
of 1.8 g lithium-aluminium hydride in diethylether (140 ml).
After 18 hours of agitation at room temperature, 4.7 ml of
water are added in drop form. The organic phase is separated
off, dried with anhydrous sodium sulphate, filtered and
concentrated on the rotary evaporator until dry. 26 g (98.9%
of theoretical) R-(+)-[4-benzyloxy-3-(3—diisopropylamino-
l-phenyl-propyl)-phenyl]-methanol (4) are obtained as a
colourless oil.

DC (2): 0.32; [I]D2°=+6.3 (c=1.0, ethanol).
13C-NMR (CDCI3): 20.53, 20.61, 36.87, 41.65, 44.14,

48.82, 65.12, 70.09, 111.80, 125.77,125.97, 126.94, 127.55,-
128.08, 128.37, 128.44, 133.27, 134.05, 134.27, 137.21,
144.84.

3. Preparation of R-(—)-3-(3-diisopropylamino-pheny1-
propyl)-4-hydroxy-benzoic acid methyl ester (5)

 
To an agitated suspension of 5 g Raney nickel (washed

with water, then with methanol) in 200 ml methanol, 10 g
(21.8 mmol) R-(-)-4-benzyloxy-3-(3-diisopropylamino-1-
phenyl-propyl)-benzoic acid methyl ester (3) are added.
Following brief heating, in order to dissolve all (3)
completely, the apparatus is placed under a hydrogen gas
atmosphere. After three hours of agitation at normal pressure
and room temperature, the thin layer chromatography dem-
onstrates complete conversion. The deposit is rinsed with
nitrogen gas and following addition of some active charcoal
is filtered. Following concentration of the methanolic solu-
tion on the rotary evaporator 6.0 g (75% of theoretical)
R-(—)-3-(3-diisopropylaminophenyl-propyl)-4-hydroxy-
benzoic acid methyl ester (5) remains in the form of colour-
less crystals with a purity of 99.6% (HPLC).
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Melting point 143.7° C.; DSC 144.7° C.

§l]D2°=—26.6 (c=0.93, ethanol).
3C-NMR (CDC13): 18.74, 19.21, 19.62, 33.12, 39.68,

42.36, 48.64, 51.42, 117.99,120.32, 126.23,127.81, 128.85,
129.39, 130.26, 132.21, 144.06, 162.43, 167.35.
4. Preparation of R-(+)-2-(3-diisopropylamino-1-
phenylpropyl)-4-hydroxymethylphenol (6)

HO

 
 

~

LA
1

a) Starting from the intermediate stage (4), R-(+)-[4-
benzyloxy-3-(3-diisopropylamino-1-phenyl-propyl)-
phcnyl]-methanol

R—(+)-[4-benzyloxy-3-(3-diisopropylamino-1-phenyl-
propyl)-phenyl]-methanol (19.7 g, 45.7 mmol) are dissolved
in 220 ml methanol and Raney nickel (5 g). The apparatus
is rinsed with hydrogen gas and the deposit is agitated for
two days at room temperature. Following the addition of a
further 5 g Raney nickel, agitation for a further two days at
room temperature takes place under a hydrogen gas
atmosphere, followed by filtration off from the catalyser and
concentration until dry on the rotary evaporator. The oily,
pale yellow residue is dissolved in 100 ml diethylether,
washed twice with 100 ml water each time, dried via sodium
sulphate, filtered and concentrated until dry. 14.1 g (90.4%
of theoretical) R-(+)-2-(3-diisopropylamino-1-
phenylpropyl)-4-hydroxymethylphenol are obtained in the
form of a cream-coloured, amorphous. solid. For recrystal-
lisation see under c).
b) Starting from the intermediate stage (5); R-(—)-3-(3-
diisopropylamino-phenyl-propyl)-4-hydroxy-henzoic acid
methyl ester

A solution of 370 mg (1.0 mmol) R-(—)-3-(3-
diisopropylamino-phenyl-propyl)-4-hydroxy-benzoic acid
methyl ester in 20 ml anhydrous tetrahydrofurane is slowly
and at room temperature dropped into an agitated mixture of
dried tetrahydrofurane (10 ml) and a 1M solution of lithium-
aluminium hydride in tetrahydrofurane (3 ml) (under a
nitrogen protective gas atmosphere). Excess hydride is
decomposed by the dropped addition of a saturated sodium
carbonate solution. Following separation of the organic
phase this is concentrated on the rotary evaporator and then
dried in the high-vacuum. 274 mg (74% of theoretical) pale
yellow oil is obtained, that slowly solidifies into an amor-
phous mass.
c) Recrystallisation

Raw product 6 (1.0 g) is dissolved in ethyl acetate and
"again concentrated on the rotary evaporator. The diol

released in this way from foreign solvents (diethyl ether or
telrahydrofurane, see above) has 1.5 ml ethyl acetate added
with slight heating. Agitation takes place until a clear
solution results, followed by cooling at room temperature
and addition of a few seed crystals. These are obtained by
purifying raw 6 via HPLC, collecting the main fraction,
concentrating this and drying the residue for a number of
hours in the high-vacuum. Once clear crystallisation has
definitely started, it is left at —10° C. The crystals are sucked
oli in the cold and dried in the vacuum. Colourless crystals
with a yield of 84% are obtained.
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Melting point 102.3° C.
DC 1): 0.57

[1 =+21.3 (c=-1.0, ethanol).
C-NMR (CDCl,): 19.58, 19.96, 33.30, 39.52, 42.10,

48.00, 65.40, 118.58, 126.31, 126.57, 127.16, 127.54,
128.57, 132.63, 132.83, 144.55, 155.52.
5. Preparation of R-(+)—2-(3-diisopropylamino-1-
phenylpropyl)-4-hydroxymethylphenolisobutyrate ester (1)

 
A solution of R-(+)-2-(3-diisopropylamino-1-

pbenylpropyl)-4-hydroxymethylphenol (6) (65.0 g, 190.3
mmol) and «triethylamine (20.4 g, 201.7 mmol) in 750 ml
dichloromethane has a solution of isobutyrate chloride (23.4
g, 201.7 mmol) in 250 ml dichloromethane added under
agitation and cooling. Following addition agitation takes
place for a further 15 minutes at 0° C., then for 30 minutes
at room temperature and then one after another washing with
water (250 ml) and 5% aqueous sodium hydrogen carbonate
solution. The organic phase is separated and concentrated on
the rotary evaporator until dry. The ester R-(+)-2-(3-
diisopropylamino-1—phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester is obtained as a
colourless, viscous oil; yield: 77.1 g (98.4% of theoretical). ‘

DC (1): 0.26; [I],,22=+2.7 (e=1.0, ethanol). ,
“C-NMR (cnc1,): 19.01, 19.95, 20.59, 21.12, 34.28,

36.89, 41.88, 42.32, 43.90, 48.78, 64.68, 122.57, 125159,
126.16, 126.86, 127.96, 128.54, 136.88, 138.82, 143.92,
147.90, 175.96.

6. Preparation of R—(+)-2-(3-Diisopropylamino-1-
phenylpropyl)-4—hydroxymethyl-phenylisobutyrate ester
hydrogen fumarate.

 
A solution of 41.87 g (102 mmol) R-(+)-2-(3-

diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester in 90 ml 2-butanone
has fumaric acid (11.81 g, 102 mmol) added while heating.
Following dissolution of the acid, cyclohexane (20-30 ml)
is slowly added under agitation until the onset of turbidity.
The colourless, homogenous deposit is initially left for 18
hours at room temperature, and then for several hours at 0°
C. The colourless crystals that have precipitated are sucked
olf, washed with a little cyclohexane/2-butanone (90:10,
vol.-%)and dried in the vacuum at 30° C. 44.6 g (83.1% of
theoretical) hydrogen furate salt of R-(+)-2-(3-
diisopropylamino-1-phcnylpropyl)-4-
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hydroxymethylphenyl-isobutyrate ester in the form of
colourless flakes are obtained.

Melting point 98.8° C., a second crystallisation from the
same solvent mixture provides a product with a melting
point of 103° C.

[I]D2°'*°'° (c=1.0, ethanol).
Elementary analysis: Calculated for C30H,,,NO7

(molecular weight 527.66) C 68.29%, H 7.83%, N 2.65%, o
21.2%; found C, 68.29%; H, 7.90%; N, 2.72%; 0, 21.0%.

UV/VIS at 2 in nrn (A‘ ‘*9, cm): 191 (1306), 193 (1305),
200 (1143), 220 (456). ‘

IR: 3380, 2978, 2939, 2878, 2692, 2514, 1756, 1702,
1680, 1618,1496, 1468, 1226, 1040, 1019, 806,

1H-NMR (CDCI3): 1.198, 1.285, 1.287 (CH3); 2.541
(CHC=O); 3.589 (NCH); 4.585 (CH,0H); 6.832 (=CH,
fumarate); 6.84—7.62 (aryl, =CH).

13C-NMR (CnC1,): 17.79, 18.95, 19.16 (CH3); 31.63
(CHQH2); 34.09 (CH—C=o); 41.87 (CHCH,), 45.83
(NCH2); 54.29 (NCH); 63.78 (OCH2); 122.23, 126.48,
126.77, 127.56, 140.46, 140.52, 142.35,147.54(Aryl CH);

. 135.54 (=CH, fumarate); 170.48 (C=O, fumarate); 175.62
(i-Pr—C=O).

M5 in the direct inlet, m/z (%): 411* (1), 396 (9), 380(1),
223 (2), 165 (2), 114 (100), 98 (4), 91 (3), 84 (3), 72 (10),
56 (7).

7. Preparation of R-(+)-2-(3-Diisopropylamino-1-
phenylpropyl)-4-hydroxymethyl-phenylisobutyrale ester
hydrochloride hydrate

 
A solution of R-(+)-2-(3-diisopropylamino-1-

phenylpropyl)-4-hydroxymethylphenylisobutyrate ester
(8.54 g, 25.0 mmol) in 50 ml dichloromethane is slowly
dropped at 0° C. into an agitated solution of isobutyrate
chloride (2.66 g, 25.0 mmol) in 100 ml dichloromethane.
After an hour the cooling is removed and re-agitation takes
place for an additional hour. Following the drawing off of
the volatile components in the vacuum on the rotary evapo-
rator a colourless, amorphous-solid foam remains. This
residue is dissolved in acetone (17 ml), with 0.45 to 0.50 g
water and diethyl ether is added (approx. 20-25 ml) until
there is a definite onset of turbidity. Following brief treat-
ment with ultrasound crystallisation starts spontaneously
and under agitation a further 80 ml of diethyl ether are
slowly added. The precipitated colourless crystals are
sucked 0E and dried overnight in the vacuum via phospho-
rous pentoxide. 10.5 g (93.7% of theoretical) colourless
crystalline R-(+)-2-(3-diisopropylamino-l-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester hydrochloride
hydrate with a purity of 97.0% (HPLC) are obtained.

Melting point 97.1° C.
[l],,2°"4.3 (c-1.03, ethanol)

"C-NMR (CDCI3): 16.94, 17.35, 18.24, 18.40, 18.87,
19.05, 31.20, 33.99, 41.64, 45.41, 54.18, 54.42, 63.83,
122.25, 126.50, 126.70, 126.96, 127.34, 128.60, 133.80,
140.55, 142.17, 147.68, 175.79.
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8. Phenolic Monoester

 
General Work Specification for the Manufacture of Phenolic
Monoesters . '

Into a solution of 120.3 mg (0.352 mmol)R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-hydroxyphenol (6) in
5 ml dichloromethane, under agitation at 0° C., a solution of
acid chloride (0.352 mmol) in 2 ml dichloromethane is
dropped. Then triethylamine-dichloromethane (49.1
#1/0.353 mmol-2 ml) is added. After 18 hours at room
temperature the thin layer chromatography shows that con-
version is complete. The deposit is washed successively with
5 ml water, aqueous 0.1N-hydrochloric acid, 5 ml 5%
aqueous sodium-hydrogen carbonate solution, 5 ml water,
dried via sodium sulphate and following filtration concen-
trated until dry. Then it is dried in the high-vacuum until
constant weight.

The following compounds are, by way of example, manu-
factured using this method:
R=CH2CH (CH3)2
R-(+)-3-methylbutyric acid-2-(3-diisopropy1amino-1-
phenyl-propyl)-4-hydroxymethylphenyl-ester

Colourless oil with 70% yield and >95% purity (NMR).
“C-NMR (CDCI3): 20.45, 20.59, 22.54, 25.70, 36,74,

42.18, 43.27, 43.96, 48.90, 64.67, 122.66, 125.60, 126.20,
126.79, 127.95, 128.37, 136.83, 138.86, 143.83, 147.82,
171.37.

DC (1): 0.76.
R=CH2C(CH3)3
R-(+)-3.3-dimethylbutyric acid-2-(3-diisopropy_lamino-1-
phenyl-propyl)-4-hydroxymelhylphenyl-ester, free base

Colourless oil with 69.7% yield and >95% purity (NMR).
”C-NMR (CDCI3): 20.40, 20.53, 29.73, 30.99, 36.62,

42.17, 44.01, 47.60, 49.01, 64.65, 122.64, 125.60, 126.20,
126.80, 127.96, 128.36, 136.85, 138.90, 143.80, 147.82,
170.55.

DC (1): 0.75.
R=(CH3)3C .
R-(+)-3-pivalic .acid-2-(3-diisopropylamino-1-phcnyl-
propyl)-4-hydroxymethylphenyl-ester hydrochloride.

Colourless crystals, melting point 165—6° C.
13C-NMR (DMSO-d6=39.7 ppm): 16.52, 16.68, 17.98,

18.11, 26.87, 31.46, 41.71, 45.33, 53.89, 53.98, 62.65,
122.61, 122.97, 125.94, 126.09, 126.57, 126.75, 127.87,
128.58, 131.80, 134.94, 141.02, 142.69, 147.17, 155.32,
163.92, 176.21.
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R=c-C3H5 .
R-(+)-cyclopropane carboxylic acid-2—(3-diis0propylamino-
1-phenyl-propyl)-4-hydroxymethylphenyl-ester hydrochlo-
ride.

Colourless, waxy substance.
“C-NMR (DMSO-d5=-39.7 ppm): 173.02, 172.49,

172.37, 153.10, 147.12, 142.72, 142.03, 140.78, 136.60,
134.79, 134.35, 129.55, 129.13, 128.80, 128.67, 127.87,
126.96, 126.74, 125.94, 125.84, 124.37, 123.71, 122.80,
62.64, 53.92, 45.34, 41.65, 31.44, 18.05,16.66, 12.84, 9.58,
9.28, 8.49, 7.89.
R=c-C.,H7
R-(+)-cyclobutane carboxylic acid-2-(3-diisopropylamino-
1-phenyl-propyl)-4-hydroxymethylphenyl—ester hydrochlo-
ride

Colourless, waxy substance.
“C-NMR (DMS0-d5=-39.7 ppm): 173.53, 147.12,

142.81, 140.74, 134.77, 128.65, 127.81, 126.74, 125.99,
125.87, 122.75, 62.63, 53.92, 45.34, 41.42, 37.38, 31.54,
25.04, 24.92, 18.03, 16.68, 16.61.
R=C'CSH9
R-(+)-cyclopentane carboxylic acid-2-(3-diisopropylamino-

1-phenyl-propyl)-4-hydroxymethylphenyl-ester hydro-
chloride

Colourless, waxy substance.
“C-NMR (DMSO-db-=39.7 ppm): 174.80, 147.22,

142.86, 140.76, 134.72, 128.66, 127.80,-126.73, 126.04,
125.88, 122.71, 62.62, 53.94, 45.37, 43.24, 41.39, 31.54,
29.78, 29.59, 25.64, 25.59, 18.07, 16.64.
R=c-C5H,,
R-(+)-cyclohexaue earboxylic acid-2—(3-diisopropylamino-
1-phenyl-propyl)-4-hydroxymethylphenyl-ester hydrochlo-ride

Colourless, waxy substance.
“C-NMR (DMSO-d6-=39.7 ppm): 174.08, 147.15,

142.85, 140.77, 134.78, 128.66, 127.77, 126.74, 126.06,
125.87, 122.69, 62.61, 53.91, 45.36, 42.26, 41.24, 31.53,
28.74, 28.62, 25.48, 25.04, 24.98, 18.05, 16.67, 16.60.

R=4‘-(C2H5C02)-CGH,
R—(+)-4-ethylcarbonyloxy-benzoic acid-2-(3-
diisopropylamino-1-phenyl-propyl)-4-
hydroxymethylphenyl-ester hydrochloride . -

Colourless crystals, melting point 195—8° C.
‘H-NMR (DMS0-d6): 9.87 (s, 1H can be substituted with

D20, NH), 8.19-8.12 (rn, 21-I, Phenyl-l-I), 7.55 (d, J=1.0 Hz,
1H, Phenyl-H3), 7.41-7.13 (111, 9H, Phenyl—H), 5.28 (br s,
1H can be substituted with D20, OH), 4.53 (s, 2H, CH2),
4.23 (t, J=7.6 Hz, 1H, CH), 3.61-3.50 (m, 2H, 2xC
fl(CH3)2), 2.97-2.74 (rn, 2H, CH2), 2.67 (q, J=7.4 Hz, 2H,
CH2): 2.56-2.43 (m, 2H, CH2), 1.23-1.13 (rn, 15H, 2
xCH(CH2)2, CH2).
R=4-(i-C2H7C02)—C6H,,
R-(+)-4-(isopropylcarbonyloxy)-beiizoic acid-2-(3-
diisopropylamino-1-phenyl-propy1)-4-
hydroxymethylphenyl-ester hydrochloride
- Colourless crystals, melting point 202-4° C.

‘H-NMR (DMS0-d5): 9.73 (s, 1H can be substituted with
D20, NH), 8.19-8.12 (rn, 2H, Phenyl-H), 7.55 (d, J=1.4 Hz,
1l-l, Phenyl-l-I2), 7.42-7.14 (rn, 9l~l, Phenyl-ll), 5.27 (br s,
1H can be substituted with D20, OH), 4.53 (s, 2H, CH2),
4.23 (t, J-7.5 Hz, 1H, CH), 3.61-3.50 (m, 2H, 2x'C
fl(CH2)2), 2.99-2.78 (m, 3H, CH2, Cfl(CH2)2), 2.54-2.47
(m, 2H, CH2), 1.29-1.13 (m, 18H, 3xCH(Cfl2)2).
R=4-(t-C,,H9C02)—C5H,,
R-(+)-4-(t-butylcarbonyloxy)-benzoic acid-2-(3-
diisopropylamino-1-phenyl-propy1)-4-
hydroxymethylphenyl-ester, free base.

Colourless oil.

‘H-NMR (DMSO-dd): 8.19-8.12 (m, 2H, phenyl-H),
7.45-7.33 (m, 3H, phenyl-H), 7.25-7.09 (m, 7H, phenyl-H),
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5.20 (1, J=5.6 Hz, 1H, 0H), 4.50 (d, J=5.6 Hz, 2H, CH2),
4.20 (1, 1-7.5 Hz, 1H, CH), 2.95-2.80 (m, 2H, 2xC
H(CH,)2), 2.38-2.25 (m, 2H, CH2), 2.09-2.03 (rn, 2H,
CH2), 1.33 (s, 9H, (CH2),), 0.82-0.76 (m, 12H, 2xCH(C
fl3)2)-

Hydrochloridez colourless crystals, melting point 165—6°
C.

1H-NMR (CDCI2): 8.22-8.16 (rn, 2H, phenyl-H), 8.02 (d,
J=1.8 Hz, 1H, phenyl-H), 7.27-7.02 (rn, 9H, phenyl-H),
4.83-4.60 (‘m’, 2H, CH2), 4.01-3.94 (rn, 1H, CH),
3.66-3.54 (rn, 2H), 3.18-2.80 (rn, 3H), 2.53-2.44 (m, 1H)
(2xCH2, 2xCfl(CH_2)2), 1.43-1.25 (m, 21H, (CH2),,
2xCH(CH,),).

R-4-(c-C,H,Co,)-C,H,

R-(+)-4-(cyclopropylcarbonyloxy)-benzoic acid-2-(3-
diisopropy1amino-1-phenyl-propyl)-4-
hydroxymethylphenyl-ester hydrochloride

Colourless crystals, melting point 208—213° C.

1H-NMR (DMS0-d5): 9.04 (s, 1H can be substituted with
D20, NH), 8.15-8.09 (rn, 2H, phenyl-H), 7.53 (‘d’, 1H,
phenyl-H3), 7.42-7.13 (rn, 9H, phenyl-H), 5.25 (br s, 1H
can be substituted with D20, OH), 4.52 (s, 2H, CH2), 4.23
(t, J=7.5 Hz, 1H, CH), 3.62-3.53 (111, 2H, 2xCfl(CH3)2),
3.05-2.70 (m, 2H, CH2), 2.51-2.37 (rn, 2H, CH2),
2.01-1.89 (in, 1H, cyclopropyl-CH), 1.20-1.05 (m, 16H,

'2xCH(Cfl3)2, Zxcyclopropyl-CH2).

‘3C-NMR (DMSO-d,,=39.7 ppm): 172.71, 163.93,
154.92, 147.16, 142.69, 141.03, 134.97, 131.76, 128.60,

127.86, 126.76, 126.56, 126.06, 125.94, 122.95, 1_22.65,
62.65, 54.00, 53.89, 45.33, 41.63, 31.49, 18.10, 17.98,
16.69, 16.51, 12.86, 9.52.

R=4-(c-C,,H,C02)-CGH,

R—(+)-4-(cyclobutylcarbonyloxy)-benzoic acid-2-(3-
diisopropylamino-1-phenyl-propyl)-4-
hydroxymethylphenyl-ester hydrochloride

Colourless crystals, melting point 201—6° C.

‘H-NMR (DMS0-d6): 9.50 (s, 1H can be substituted with
D20, NH), 8.17-8.12 (rn, 2H, phenyl-H), 7.54 (d, J=1.4 Hz,
1H, phenyl-H3), 7.42-7.14 (m, 9H, phenyl-H), 5.25 (br s,
1H can be substituted with D20, OH), 4.52 (s, 2H, CH2),
4.23 (t, J=7.5 Hz, 1H, CH), 3.62-3.47 (rn, 3H, cyclobuIy1-
CH), 2xCfl(CH2)2), 3.00-2.70 (m, 2H, CH2), 2.51-2.26 (111,
6H, CH2, 2xcyclobuty1—CH2), 2.10-1.85 (rn, 2H,
cyclobutyl-CH2), 1.22-1.12 (rn, 12H, 2xCH(Cfl3)2).

R=4-(c-C,-,H,,C02)-CGH4

R-(+)-4-(cyclohexylcarbonyloxy)-benzoic acid-2-(3-
diisopropylamino-1-phenyl-propyl)-4-
hydroxymethylphenyl-ester hydrochloride

Colourless crystals, melting point 212-217° C.

‘H—NMR (DMS0-d5): 9.34 (s, 1H, can be substituted
with D20, NH), 8.16-8.12 (rn, 2H, phenyl-H), 7.54 (d, J=-1.4
"Hz, 1H, phenyl-H3), 7.39-7.14 (m, 9H, Phenyl-H), 5.26 (*1;
1H, can be substituted with D20), 4.53 (d, .l=4.2 Hz, 2H,
CH2), 4.22 (t, J=7.5 Hz, 1H, CH), 3.62-3.48 (rn, 2H, 2xC
H_(CH2)2), 3.00-2.60 (m, 3H, cyclohexyl-CH), CH2),
2.51-2.40 (rn, 2H, CH2), 2.07-1.98 (m, 2H, cyclohexyl-
CH2), 1.80-1.11 (m, 20H, 4xcyclohexyl-CH2), 2xCH(C
H02)
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9. Identical Diesters

 
 
 

 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 

 
 General Work Specification for the Manufacture of Iden-

tical- Diesters

Into a solution of 7.30 g (21.4 mmol)R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)—4-hydroxyphenol (6) in
100 ml dichloromethane, under agitation at 0° C., a solution
of acid chloride (49.2 mmol) in 50 ml dichloromethane is
dropped. Then triethylamine-dichloromethane (6.86 ml/49.2
mmol-50 ml) is added. After 1-3 hours at room temperature
the thin layer chromatography shows that conversion is
complete. The deposit is washed successively with respec-
tively 100 ml water, aqueous 0.1N-hydrochloric acid, 5 ml
5% aqueous sodium-hydrogen carbonate solution, 5 ml
yvater, dried via, sodium sulphate and following filtration
concentrated until dry. Then it is dried in the high-vacuum
until constant weight.

The following compounds are, by way of example, manu-
factured using this method:
R=Methyl
R-(—)-acetic acid-2-(3—diisopropylamino-1-phenyl-propyl)-
4-acetoxymethylfphenyl-ester, free base

Pale yellow oil, purity (HPLC): 95.2%.
13C-NMR (CDCI3): 20.36, 20.69, 20.94, 20.99, 36.41,

42.27, 43.69, 48.79, 65.89, 122.89, 126.28, 127.17, 127.92,
128.36, 133.69, 136.95, 143.61, 148.46, 168.97, 170.76.
.LC-MS: 425 (15%, M*), 410 (97%), 382 (4%), 308 (3%),

266 (7%(), 223 (27%), 195 (13%), 165 (8%), 114 (100%).
[O.]D2 =—33.1(c=-1,CH3CN). .
DC (1): 0.79.

R=Cyclohexyl
R-(+)-cyclohexane carboxylic acid-2—(3-diisopropylamino-
1-phenyl-propyl)-4-cyclohexylcarbonyloxymethyl-phenyl-ester

Pale yellow oil, purity (NMR): >95%.
13C-NMR (CDCI3): 20.30, 25.17, 25.58, 25.73, 28.97,

29.12, 41.70, 43.15, 44.03, 48.64, 65.37, 122.67, 125.88,
126.24, 127.06, 127.31, 127.90, 128.37, 134,03, 136.85,
143.55, 148.33, 174.20, 175.72. ' ‘

DC (1): 0.96.
Ralsopropyl
R-(+)-isobutyratc-2-(3-diisopropylamino-1-phcnyl-propyl)-
4-isobutyryloxymethyl-phenyl-ester

Free base: pale yellow oil, purity (HPLC): 95.6%.
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“C-NMR (CDCI3): 18.96, 19.08, 20.59, 33.98, 34.20,
36.86, 41.72, 43.72, 48.72, 65.58, 122.65, 126.19, 126.73,
127.91, 128.11, 128.36, 133.91, 136.96, 143.81, 148.41,
175.15, 176.77.

DC (1): 0.74.
Hydrogen fumaratc salt: colourless syrup, 94.4% HPLC

urit . '

P “C-NMR (CDCI3): 17.89, 18.07, 18.94, 18.97, 19.07,
31.22, 33.93, 34.13, 41.78, 45.62, 53.93, 65.33, 122.93,
126.82, 127.45, 127.53, 127.91, 128.75, 134.74, 135.29,
135.42, 142.04, 148.44, 170.24, 175.71, 176.79.

R=4-(t-C,,H._, CO2)-C61-I4 _
R-4-(t-butylcarbonyloxy)-benzoic ac1d-2-(3-
diisopropylamino-1-phenyl-propyl)-4-(4—t-
butylcarbonyloxymethyl-benzoic acid)-phenyl-ester hydro-
chloride '

Colourless crystals, melting point 105—7° C.
”C-NMR (DMS0-d6): 16.49, 16.71, 17.97, 18.06, 26.84,

31.36, 38.45, 41.70, 45.24, 53.79, 53.96, 55.09, 66.11,
122.47, 122.62, 123.59, 126.42, 126.83, 127.21, 127.70,
127.88, 128.02, 128.62, 131.17, 131.86, 134.48, 135.64,
142.52, 148.35, 154.86, 155.39, 163.80, 165.09, 176.14,
176.19.
10. Mixed Diesters

R’ is not equal to R"

_ General Work Specification for the Manufacture of Mixed
Diesters

Into a solution of 5.30 mmol phenolic monoester of
general formula A in 40 ml dichloromethane under agitation
at 0° C. a solution of acid chloride (5.83 mmol) in 15 ml
dichloromethane is dropped. Then triethylamine-
dichloromethane (0.589 g/5.82 mmol-15 ml) is added. After
18 hours at room temperature the thin layer chromatography
shows that conversion is complete. The deposit is washed
successively with respectively 50 ml water, aqueous O.1N-
hydrochloric acid, 5 ml 5% aqueous sodium-hydrogen car-
bonate solution, 5 ml water, dried via sodium sulphate and
following filtration concentrated until dry. Then it is dried in
the high-vacuum until constant weight.

The following example is manufactured using this
method:

=CH(CH3)2
R"=CH3
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R-(+)-isobutyrate-2-(3-diisopropylamino-1-phenyl-propyl)-
4-acetoxymethyl-phenyl-ester

Colourless oil.

DC (1): 0.56
”C-NMR (CDCl3): 19.12, 20.65, 21.05, 34.24, 37.02,

41.79, 43.79, 48.72, 65.98, 122.75, 125.98, 126.22, 127.94,
128.39, 128.84, 133.55, 137.04, 143.84, 148.58, 170.84,
175.18.

Hydrochloride: colourless crystals
“C-NMR (CDCl3): 16.89, 17.04, 18.31, 18.92, 20.95,

31.49, 34.07, 41,64, 46.17, 54.55, 65.49, 122.91, 126.61,
126.93, 127.48, 127.83, 128.74, 134.50, 134.88, 141.61,
148.44, 170.67, 175.63.

[a],,’°=14.6 (c=1, CHC13).
What is claimed is:

1. Compounds of general formula I

Formula I

H0 G Jok .O R

t + J\NH

in which R denotes C]—CG—alkyl, C3-C1‘,-cycloalkyl, sub-
stituted or unsubstituted phenyl and X‘ is the acid residue of
a physiologically compatible inorganic or organic acid.

2. Compounds in accordance with claim 1, characterised
in that X‘ in each case is an acid ester of hydrochloric acid,
hydrobromic acid, phosphoric acid, sulphuric acid, nitric
acid, acetic acid, propionic acid, palmitic acid, stearic acid,
maleic acid, fumaric acid, oxalic acid, succinic acid,
DI.-malic acid, L-(-)-malic acid, D-(+)-malic acid,
DL-tartaric acid, L-(+) -tartaric acid, D-(—)-tartaric acid,
citric acid, L-aspartic acid, L-(+)-ascorbic acid, D-(+)-
glucuronic acid, 2-oxopropionic acid (pyruvic acid), furan-
2-carboxylic acid (mucic acid), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinammic acid, gallic acid, hippuric acid
(N-bcnzoyl-glycine), aceturic acid (N-aectylglycine), phlo-
retinic acid (3-(4-hydroxyphenyl)-propionic acid), phthalic
acid, methanesulfonic acid or orotic acid.

3. Compounds in accordance with claims 1, characterised
in that they have general formula 2:

Formula 2

 
in which R dcnotcs C1-C6-alkyl, C3—Cm-cycloalkyl, sub-
stituted or unsubstituted phenyl and X‘ is the acid residue of
a physiologically compatible inorganic or organic acid.

4. Compounds in accordance with claim 3, characterised
in that X in each case is an acid ester of hydrochloric acid,
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hydrobromic acid, phosphoric, acid, sulphuric acid, nitric
acid, acetic acid, propionic acid, palmitic acid, stearic acid,
maleic acid, fumaric acid, oxalic acid, succinic acid,
DL-malic acid, L-(—)—malic acid, D-(+)-malic acid,
DL-tartaric acid, L-(+)-tartaric acid, D-(—)-tartaric acid, cit-
ric acid, L-aspartic acid, L-(+)-ascorbic acid, D-(+)-
glucuronic acid, 2-oxopropionic acid (pyruvic acid), furan-
2-carboxylic acid (mucic acid), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinammic acid, gallic acid, hippuric acid
(N-benzoyl-glycine), aceturic acid (N-aectylglycine), phlo-
retinic acid (3-(4-hydroxyphenyl)-propionic acid), phthalic
acid, methanesulfonic acid or orotic acid.

5. Compounds in accordance with claims 3, characterised
in that they are R-(+)-2-(3-(diisopropylamino-1-
phenylpropyl)-4-hydroxymethyl -phenylisobutyrate ester
hydrogen fumarate, R-(+)-2-(3-(diisopropylamino-1-
phenylpropy1)-4-hydroxymethylphenylisobutyrate ester-
hydrochloride hydrate.

6. Compounds in accordance with claims 3, characterised
. in that R stands for cyclopropyl, cyclobutyl, cyclopentyl,
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cyclohexyl, 4-(1-cyclopropyl-methanoyloxy)-phenyl, 4-(1-
cyclobutyl-methanoyloxy)-phenyl, 4-(1-cyclohexyl-
methanoyloxy)-phenyl or 4-(2,2-dimethyl-propanoyloxy)-
phenyl and X‘ denotes chloride.

7. Method for manufacturing compounds of general for-
mula l ‘

HO/(fkRO ,1
A X.

in which R denotes C1-C5-alkyl, C3-C1‘,-cycloalkyl, sub-
stituted or unsubstituted phenyl and X— is the acid residue of
a physicologically compatible inorganic or organic acid,
characterised in that

Fomiula I

a) a compound of formula III

0

ll3C

\O a

)N\

is split with a hydrogenation agent to form a compound of
Formula V

. I Formula [II

“O



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 73

US 6,858,650 B1

25 26

Fomula V Fonnula I

. 10 W

J\ J\ X-_ N

)\ 15 in which R denotes C1-C6-alkyl, C3—C,0-cycloalkyl, unsub-
- ' stituted or substituted phenyl and X- is the acid residue of

a physiologically compatible inorganic or organic acid.
whereupon - 8. Method in accordance with claim 7, characterised in

that for the manufacture of the compounds of general
formula I hydrochloric acid, hydrobromic acid, phosphoric

. . 20 acid, sul huric acid, nitric acid, acetic acid, ro ionic acid,
b) the compo“? of fonmfla V 50 °bl_amed 15 convened palmiticgcid, stearic acid, maleic acid, fumalfic geld, oxalic

Wllh 3 Wduclng agent: "1 01'd°1'10 g1Ve 3 C0mP011nd Of acid, succinic acid, DL-malic acid, L-(—)-malic acid, D-2+ -formula VI malic acid, DL-tartaric acid, L-(+)-tartaric acid, D- —
tartaric acid, citric acid, L-aspartic acid, L-(+)-ascorbic acid,
D-(+)-glucuronic acid, 2-oxopropionic acid (pymvic acid),

Formula VI 25 furan-2-carboxylic acid (mucic acid), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinammic acid, gallic acid, hippuric acid
(N-bcnzoyl- lycinc), aceturic acid (N-acctylglycine), phlo-
retinic acid %3-(4-hydroxy henyl)-propionic acid), phthalic
acid, methanesulfonic acid) or orotrc acid are used.

  
3° 9. Method for manufacturing compounds of general for-mula 2

' Formula2
35

which 40

c) is convened with an acylation agent, in order to obtain
a compound of formula A

45
Formula A

in which R denotes C1-C6-alkyl, C3—C,0-cycloalkyl, sub-
stituted or unsubstituted phenyl and X— is the acid residue of
a physiologically compatible inorganic or organic acid,50 characterised in that

HO Q o
a) a compound of the formula 3

o)J\R

- . Formula 3
O

N 55
ll3C

/K \o

in O

 
  

O

..LNJ\
A

in which R has the significance stated above, which

d) is converted with a physiologically compatible inor-

ganic or organic acid to form a compound of formula 65
l
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27

s split with a hydrogenation agent to form a compound of
formula 5

 

Formula 5

0 5

H3C
\O

OH 10

LIA
/|\ _ 15

20
whereupon ~

b) the compound formula 5 so obtained is converted with
a reducing agent, in order to give a compound of
formula 6 25

 
 

Formula 6

H0

30
OH

)N\
40

which

c) is convened with an acylation agent, in order to obtain
a compound of formula 1 45

Formula 1

 
60

in which R has the significance stated above, which

d) is converted with a physiologically compatible inor- 65
game or organic acid to form a compound of formula7
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Formula 2

 
in which R denotes C1-C5-alkyl, C3-C1‘,-cycloalkyl, unsub-
stituted or substituted phenyl and X-'- is the acid residue of
a physiologically compatible inorganic or organic acid.

10. Method in accordance with claim 9, characterised in

that for the manufacture of the compounds of general
formula 2 hydrochloric acid, hydrobromic acid, phosphoric
acid, sulphuric acid, nitric acid, acetic acid, propionic acid,
palmitic acid, stearic acid, maleic acid, fumaric acid, oxalic
acid, succinic acid, DL-malic acid, L-(—)-malic acid, D-(+)-
malic acid, DL—tartaric acid, L-(+)-tartaric acid, D-(-)-
tartaric acid, citric acid, L-aspanic acid, L-(+)-ascorbic acid,
D-(+)-glucuronic acid, 2-oxopropionic acid (pyruvic acid),
furan-2-carboxylic acid (mucic acid), benzoic acid,
4-hydroxybenzoic acid, salicyclic acid, vanillic acid,
4-hydroxycinammic acid, gallic acid, hippuric acid
(N-benzoyl-glycine), aceturic acid (N-aectylglycine), phlo-
retinic acid (3-(4-hydroxyphenyl)-propionic acid), phthalic
acid, methanesulfonic acid or orotic acid are used.

11. Method in accordance with claims 7, characterised in

that as the hydrogenation agent, Raney nickel/H2 in metha-
nol is preferably used as the solvent.

12. Method in accordance with claims 7, characterised in
that for the reducing agent NaBH,,EtOH, preferably LiAlH.,/
THF, is used.

13. Method in accordance with claims 7, characterised in

that for the aeylation agent isobutyrylchloride and for the
base triethylamine are used.

14. Method in accordance with claims 9, characterised in
that a compound of general formula 6 is converted with an
equivalent isobutyryl chloride in the presence of triethy-
lamine using one of the respective solvents ethylacetate,
dichloromethane, tetrahydrofurane, acetonitrile or toluene
regio- and chcmosclectively into R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate.

15. Method in accordance with claims 9, characterised in

that R-(+)-2-(3-diisopropylamino-1-phenylpropy1)-4-
hydroxymethylphenylisobutyrate ester and fumaric acid or
hydrochloric acid are convened with the formation of the
respective salt.

16. Method in accordance with claims 9 for the manu-

facture of R-(+)-2-(3-diisopropylamino-1-phenyl-propyl)-4-
hydroxy-methylphenylisobutyrate ester hydrochloride
hydrate, characterised in that the phenolic esterification of
R-(+)-2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxy-
methylphenol (6) is carried out without the addition of an‘
external base, in that solutions of (6) are dropped into
solutions of isobutyryl chloride, that contain at least 1 mole
equivalent of water, in order to directly obtain a correspond-
ing stable, hydratecontaining hydrochloride.
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17. Compound of formula 7
Formula 2

  
in which R denotes C1-C5-alkyl, C3-C1.)-cycloalkyl, sub-

‘ stituted or unsubstituted phenyl and X‘ is the acid residue of
a physicologically compatible inorganic or organic acid,
wherein the method comprises the steps of:

providing a compound of claim 17;
deprotecting the hydroxyl residues of the 4-hydroxy-

benzyl alcohol residue; and
F°'m“1a1 acylating the phenol residue.

' 20. A method of manufacture of R-(+)-2-(3-
diisopropylaniino-1-pheiiy1propyl)-4-
hydroxymethylphenylisobutyrate ester hydrogen fumarate

25 or R-(+)-2-(3-diisopropy1amino-l-phenylipro yl)-4-hydroxymethylphenylisobutyrate ester hy roc loride
hydrate, the method comprising the steps of;

providing a compound of claim 17;
deprotecting the hydroxyl residues of the 4—hydroxy-

benzyl alcohol residue; and
30 acylating the phenol residue.

21. A method of treating a patient suffering from urinary
incontinence, which method comprises the step of admin-
istering to said patient an effective amount of a compound
according to claim 1.

22. A method of treating a patient suffering from urinary
wherein the method "comprises the steps of: 35 incontinence, which method comprises the step of admin-

istering to said patient an effective amount of a compound
_ . _ _ according to claim 3.

P|'0V1d1"8 3 °°mP0“Ud Of Claim 17; 23. A method of treating a patient suffering from urinary. . incontinence which method corn rise the ste of d -

depmlectmg the hydroxyl resldues of the 4'hydmxy' istering to said patient an effectivg amimnt of E}l)C0IIl1p(l3Il]lll’[1]d
benzyl alcohol residue; and 40 according to claim 5.

24. The method of any one of claims 21-23, wherein the
urinary incontinence disorder is urge incontinence.

18. A method of manufacture of phenolic monoesters of
general formula 1 20

 

acylating the phenol residue.

19. A method of manufacture of salts of phenolic
monoesters of general formula 2: tr 4: * as an
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION  

  
  

 

PATENT NO. : 6,858,650 B1 ’ ' Page 1 of 2
DATED :February 22, 2005 -
INVENTOR(S) : Meese

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

 
  

 
 

 

  
 

 
 

Column 1

Line 17, please correct "prodrugn" to -- prodrugs - _
Line 26, please correct "3,3-diphenylpropylarines" to -- 3,3-diphenylpropylamines --

 

 
 Column 3

Line 50, please correct "and X" to -- and X‘ --

 

Column 4

Lines 45-46, please correct "are that" to -- are manufactured in that --

 

 

 

  
 
 

 

Column 5

Line 24, please correct "with agent" to - with a reducing agent —

 

 Column 13

Line 14, please correct "photometer. model" to -- photometer model -
Line 64, please correct "43.63" to -- 43.83 --

 

 Column 15

Line 37, please correct "amorphous. solid" to - amorphous solid --

 

 

 
 

  
 

Column 16

Line 37, please correct "l25:59" to -- 125.59 —

 

 
 Column 17

Line 6, please correct "[I]D2°""°" to - [I]D2°= ‘+6.0 --
Line 23, please correct "Ms" to -- MS -

 

  
  
  

 

Column 23

Line 13, plmse correct "=l4.6" to -- = +l4.6 --

Line 47, "please correct "claims" to - claim --

 

x

Column 24

Lines 15 and 21, please correct "claims" to -- claim -

‘ Line 46, please correct "physicologically" to — physiologically --
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UNITED STATES PATENT ANDTRA1§EMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 2 6,858,650 Bl l’age 2 of 2
DATED : February 22, 2005 -
INVENTOR(S) : Meese

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

Column 28 V ’

Lines 35, 38, 41, 45, 53 and 58, please correct "claims" to -- claim --

Column 30

Line 17, pleasccorrect "physicologically" to -- physiologically —

Signed and Sealed this

Ninth Day ofAugust,.2005

JON W. DUDAS

Director ofthe Uniled Slate: Patent and Trademark Qfiice
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450
Alexandria, VA 22313-1450

www.uspto.gov

Customer No 21874 ISTMT

EXHIBIT B
EDWARDS ANGELL PALMER & DODGE LLP

P.O. BOX 55874 V
BOSTON MA 02205

MAINTENANCE FEE STATEMENT

According to the records of the U.S.Patent and Trademark Office (USPTO), the maintenance fee and any necessary surcharge
have been timely paid for the patent listed below. The "PYMT DATE" column indicates the payment date (i.e., the date the
payment was filed). ' .

 

The payment shown below is subject to actual collection. If the payment is refused or charged back by a financial institution, the
payment will be void and the maintenance fee and any necessary surcharge unpaid.

Direct any questions about this statement to: Mail Stop M Correspondence, Director of the USPTO, P.O.Box 1450, Alexandria,
VA 22313-1450. ’

U.S. » PATENT APPL.
PATENT SUR PYMT APPLICATION ISSUE FILING PAYMENT SMALL ATTY DKT

NUMBER FEE AMT CHARGE" DATE NUMBER DATE DATE YEAR ENTITY? NUMBER
‘ SCHWARZ

6,858,650 $930.00 $0.00 08/13/08 10/130,214 - 02/22/05 05/14/02 04 NO PHARMA AG

PTO l.—-I39 (Rev. 09/2006)
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  :EXHIBIT C[

at .

Pra9t;itioner's Docket No. ___5.88Z1_(451.0.'D PA TENT
“Tam

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: C. Meese

0 Application No.: 10/130,214 ' GROUP: 1624

Filed: May 14, 2002 EXAMINER: Z. Tucker
For: STABLE SALTS OF NOVEL DERIVATIVES OF

3,3-DIPHENYLPROPYLAMINES

[ ] *Patent No.: Issue Date:
Reexamination Date:

‘NOTE: Preferably also insert inventar's name and invention title.

Commissioner for Patents

P.0. Box 1450

Alexandria, VA 22313-1450

TERIVIINAL DISCLAIMER TO OBVIATE

A DOUBLE PATENTING REJECTION (37 C.F.R. SECTION l.321(c))

Identification of Person(s) Making This Disclaimer

CERTIFICATE OF MAILINGITRANSMISSION (37 C.F.R. SECTION l.8(a))

I hereby certify that, on t.he date shown below, this correspondence is being:

MAILING ' FACSIMILE

[X] deposited with the United States Postal Service [ ] transmitted by facsimile to the Patent and

with sufficient postage as first class mail in an Trademark Office, (703) .__-Z.
envelope addressed to the Commissioner for

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

11/06/3003 SDEHBUBI 00000030 10130214 -

01 FC:l8t4 11o.oo up Signature

Date: _.Nmtemher_3,20.03 ' , . _Lee.Dunkle

(type orprint name ofperson certijjiing)

(Terminal Disclaimer to Obviate a Double Patenting Rejection--page I of 7)
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(type or print names ofall inventors or assigns or namevofattomey signing disclaimer)

(a) represent that I am

[ ] inventor (applicant) of this invention.

[ ] an assignee of this invention.

WARNING: "If the patent or patent application is assigned to an organization, such as a corporation, partnership,
university, [glavernment agency or similar entity, and the disclaimer is signed by the assignee, the assignee

must comply with Section 3. 73(b). " Notice ofOct. 15, I993, 1156 0. G. 54-61 at 56, Section 1490, M.P.E.P., 7th
Edition.

[ ] a representative authoiized to sign on behalf ofthe assignee identified below.

[ ] A statement under 37 C.F.R. Section 3.73(b) is attached.7

WARNING: V See the above ”WARN]NG".

[X] the attorney ofrecord for this invention.

NOTE: The rules "permit an attorney or agent ofrecord to sign a terminal disclaimer without the need to comply with Section
3. 73(b). " Notice ofOct. I 5, I 993, I156 0.G. 54-6], at 56. See also Section 1490. MP.E.P., 7th Edition.

IDENTITY OF ASSIGNEE AND TITLE DISCLAINIANT

' _ (ifapplicable)

The assignee is

Name ofassignee __

Address of assignee ___._:Alfred-Nobel-Stmsse I0, 4012 89 Monhejm, liennany

Title of disclaimant authorized to sign on behalf of assignee ___nZa__

EXTENT OF DISCLAI1VIANT‘S INTEREST

The extent of the interest in this invention that the disclaiinant owns is in:

[X] the whole of this invention.

[ ] a sectional interest in this invention, as follows: ‘

(state the exact interest ofthe disclaimant)

(Tenninal Disclaimer to Obviate a Double Patenting Rejection--page 2 of 7)
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RECORDAL OF ASSIGNMENT IN PTO

(ifapplicable)

[X] The assignment was recorded on: M 

Reel 0.13.122

Frame 0883

[ ] Authorization for recordal ofthe assignment is separately attached.

[ 1 Aseparate [ ]"ASSIGNMENT (DOCUMENT) COVER SHEET" or
- [ ] FORM PTO 1595 is also attached. -

ESTABLISHING RIGHT OF ASSIGNEE TO TAKE ACTION

(ifapplicable)

[ ] Attached is a STATEMENT UNDER 37 C.F.R. Section 3.73(b) establishing the right of
the assignee to take action in this case. '

DISCLAINIER

(select one ofthefollowing)

(Provisional Obviousness-Type Double Patenting Rejection Over A Pending Application)

Petitioner hereby disclaims, except as provided below, the terminal part of any patent granted on the
instant application, which would extend beyond the expiration date of any patent granted on Application
 ,filed on ,as shortened by any temiinal disclaimer. Petitioner hereby agrees
that any patent so granted on the instant application shall be enforceable only for and during such period
that it and any patent granted on the above-listed application are commonly owned. This agreement mns
with any patent granted on the instant application and is binding upon the grantee, its successors, or assigns.

In making the above disclaimer, disclaimant does not disclaim the terminal part of any patent
granted on the instant application that would e xtend to the e xpiration d ate o f the full s tatutory term a s
defined in 35 U.S.C. Sections 154 to 156 and 173 of any patent granted on the application forming the basis
of the double patenting rejection, namely, any patent granted on in the event
that it later: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of

(Terminal Disclaimer to Ob_viate a Double Patenting Rejection—page 3 of 7)
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competent jurisdiction, is statutorily disclairned in whole or terminally disclairned under 37 C.F.R. Section

1.321, has all claims cancelled by a reexamination certificate, is reissued, or is in any manner terminated

prior to expiration of its full statutory term as presently shortened by any terminal disclaimer, except for the

separation of legal title stated above.

DISCLAINIER FEE (37 C.F.R. Section 1.20(d))

[X] Other than a small entity-fee $110.00

[ 1 Small entity-fee $55.00

[ ] Small entity statement attached

[ ] Small entity statement already filed

['] in patent application __/Ton
(date)

‘ ore

0 (Obviousness-Type Double Patenting Rejection Over A Prior Patent)

Petitioner hereby disclaims, except as provided below, the terminal part of any patent granted on the

instant application, which would extend beyond the expiration date of Patent No. - as

presently shortened by any terminal disclaimer. Petitioner hereby agrees that any patent so granted on the

instant application shall be enforceable only for and during such period that it and the above-listed patent

are commonly owned. This agreement rims with any patent granted on the instant application and is binding

upon the grantee, its successors, or assigns.

In making the above disclaimer, disclaimant does not disclaim the terminal part of any patent

granted on the instant application that w ould e xtend to the e xpiration d ate 0 f the full statutory term a s
defined in 35 U.S.C. Sections 154 to 156 and 173 of the patent forming the basis of the double patenting
rejection, namely, Patent No.2 ___j__, 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.

Section 1.321, has all claims cancelled by a reexamination certificate, is reissued, or is inany manner
terminated prior to expiration of its full statutory term as presently shortened by any terrnjnal disclaimer,
except for the separation of legal title stated above.

DISCLAIMER FEE (37 C.F.R. Section 1.20(d))

[ ] Other than a small entity-fee $110.00

[ ] . Small entity-—fee $55.00

[ ] Small entity statement attached

[ ] Small entity statement already filed

(Terminal D_isclaimer to Obviate a Double Parenting Rejection--page 4 of 7)
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[ ] in patent application_./:j.__on '
(date)

OR

(Provisional Obviousness-Type Double Patenting Rejection Over A Pending

Application-Reexamination Proceeding)

Petitioner hereby disclaims, except as provided below, the terminal part of any patent being

reexamined, which would extend beyond the expiration date of any patent granted on Application No.

_/ filed on I as shortened by any terminal disclaimer.

Petitioner hereby agrees that any reexamination certificate issued on the instant patent being reexamined

shall be enforceable only for and during such p eriod that it and any p atent granted on the above-listed

application are commonly owned. This agreement runs with any reexamination certificate issued on the

instant patent granted and is binding upon the grantee, its successors, or assigns.

  

_ A In making the above disclaimer, disclaimant does not disclaim the terminal part of any reissue

certificate granted on the instant patent being reexamined that would extend to the expiration date of the full

statutory term as defined in 35 U.S.C. Sections 154 to 156 and 173 of any patent granted on the application

forming the basis of the double patenting rejection, namely, any patent granted on Application No.: _/
___, 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. Section 1.321, has all claims cancelled by a reexamination certificate, is

reissued, or is in any manner terminated prior to expiration of its full statutory term as presently, shortened

by any terminal disclaimer, except for the separation of legal title stated above.

DISCLAIMER FEE (37 C.F.R. Section 1.20(d))

[ ] Other than a small entity—fee $110.00 0

[ ] Small entity—fee $55.00

[ ] Small entity statement attached '

[ ] Small entity statement already filed

[ ] in patent application _/ j___._on
(date)

(Terminal Disclaimer to Obviate a Double Parenting Rejection--page 5 of 7)
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OR

(Provisional Obviousness-Type Double Patenting Rejection Over A Prior Patent-

Reexamination Proceeding)

Petitioner hereby disclaims, except as provided below, the terminal part of the patent being
reexamined, which would extend beyond the expiration date of Patent No. as

presently shortened by any terminal disclaimer. Petitioner hereby agrees that the patent for which a

reexamination certificate is issued as a result of this proceeding shall be enforceable only for and during

such period that it and the above listed patent granted are commonly owned. This agreement nms with any
reexamination certificate issued on the instant patent and is binding upon the grantee, its successors, or
assigns.

In making the above disclaimer, disclaimant does not disclaim the terminal part of any

reexamination certificate granted on the instant patent that would extend to the expiration date of the full

statutory term as defined in 35 U.S.C..Sections 154 to 156 and l73 of the patent forming the basis of the

double patenting rejection, namely, Patent No.: ,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. Section 1.321, has all claims cancelled by a reexamination certificate, is

reissued, or is in any manner terminated prior to expiration of its full statutory term as presently shortened
by any terminal disclaimer, except for the separation of legal title stated above.

DISCLAINIER FEE (37 C.F.R. Section l.20(d))

[ ] Other than a small entity—fee $110.00

[ ] - Small entity—fee $55.00

E % Small entity statement attached
Small entity statement already filed

[ ] in patent application _J__?_?_ on
(date)

FEE PAYIVIENT

[X] Attached is a check in the sum of $ mm.

[X] Charge Account 0A;l_1.Q5 for any fee deficiency.

[ ] Charge Deposit Account the sum of$

A duplicate of this disclaimer is attached.

(Terminal Disclaimer to Obviate a Double Patenting Rejection-page 6 of 7)
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Signature of disclaiinant

SIGNATURE OF PRACTITIONER
Dmi/,_3_03v &fl....L'\;.C-h_.

Reg- No.: 38.256 Christine c.- O’Day (Reg. No.: 38,256)

I EDWARDS & ANGELL, LLP
Po. Box 9169

Boston, MA 02209

Tel. (617)439-4444

Customer No.: 21874

(Terminal Disclaimer to Obviate a Double Pateming Rejection-page 7 of 7)
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EXHIBIT D ‘,—~

Attorney Docket No.: 58827 (45107)

Certificate of Express ‘Mailing Under 37 CPR 1.10 I

I hereby certify that this correspondence is being deposited with the United States Postal Service as

Express Mail. Airbill No. EV654384971US in an envelope addressed to:

Attn: Certificate of Corrections Branch
Commissioner for Patents

- P.O. Box 1450

Alexandn'a.VA 22313-1450 Certificate

June21.2005 - I JUN 3 02005 ‘
"Date

Typed or printed name of person signing Certificate

617 4394444

Registration Number. if applicable Telephone Number

Note:
Each paper must have its own certificate of mailing, or this certificate must identify
each submitted paper.

Certificate of Correction

Request for Certificate of Correction
Transmittal Letter
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..;, Post Issue. Commissioner for Patents. P.O. Box1450.AIa : ' - .-‘ 13-1450, on the date shown below.
cket No.: 58827(45107)

(PATENT)
  Signature:

 IN THE UNITED STATS PATEN AND TRADEMARK OFFICE

In re Patent Application of:
Claus Meese

 

US Patent No. 6,858,650

Issued: February 22, 2005

Application No.: 10/130,214 Group Art Unit: 1624

Filed: May 14, 2002 Examiner: R. L. Raymond

For: STABLE SALTS OF NOVEL DERIVATIVES

OF 3,3-DIPHENYLPROPYLAMINES

TRANSMITTAL LETTER

Attention: Certificate of Corrections Branch

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Enclosed are the following items for filing in connection with the above-

referenced Patent Application:

1. Request for Certificate of Correction; and

2. Certificate of Correction.

495617

JBL 0 5 1005
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Application No.: 10/130,214 2 Docket No_.: 58827(45107)

' The Director is hereby authorized to charge any deficiency in the fees filed,

asserted to be filed or which should have been filed herewith (or with any paper

hereafter filed in this application by this firm) to our Deposit Account No. 04-1105, under

Order No. 58827(45107). A duplicate copy of this paper is enclosed.

Dated: June 21. 2005 ' Respectfully submitted,

By ( ’ 4 5/‘
Christine C. O'Day

~ Registration No.: 38.256
EDWARDS & ANGELL, LLP

P.O. Box 55874 .

Boston, Massachusetts 02205

(617) 439-4444

Attorneys/Agents For Applicant
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Attorney Docket No. 58827 (45107)

‘ "’€'*‘ 1dl$'l"I‘>IrIE3?%1‘VI'l‘ED sTATEs PATENT AND TRADEMARK OFFICE

APPLICANT: Claus Meese .

U.S.P.N.: US 6,858,650 ISSUED: February 22, 2005

U.S.S.N.: . ' 1o/130,214 FILED: May 14, 2002

GROUP ART UNIT: 1524 EXAMINER: R. L. Raymond

FOR: STABLE SALTS or NOVEL. DERIVATIVES o1= 3,3-
DIPHENYLPROPYLAMINES

Attention: Certificate of Correction Branch
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT

FOR PTO MISTAKE (37 C.F.R. SECTION 1.322(3))

Attached, in duplicate, is PTO/SB/44 (also Form PTO-1050), with atleast one copy being
suitable for printing. '

NOTE: Farm PT0-]050 (or PT0/SB/44), using the column and line number in the printed
patent, should be used exclusively regardless ofthe length or complexity ofthe subject matter. M.P.E.P.
section 1485, 7th ed. -'

NOTE: The patent grant should be retained by the patentee. The PTO does not attach the

certificate of correction to the patentee’s copy of the patent. The patent grant will be returned to the

patentee if submitted. M.P.E.P. section 1485, 7th ed.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 1, line 17

Please correct:

"prodrugn"

I0

. —prodrugs—-

1 JUL 0 5 ms
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Explanation of PTO error, and description of documentary support:

The recitation of “prodr_ugn” of US 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 1, line 9.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 1, line 26

Please correct:

" 3,3-diphenylpropylarines ”

to

— 3,3 -diphenylpropylamines --

Explanation of PTO error, and description of documentary support:

The recitation of “3,3-diphenylpropylarines” of US 6,858,650 is incorrectly recited. The correct
recitation can be found in the US application as originally filed, at page 1, line 19.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 3, line 50

Please correct:

Hand X 99

to

— and X3-

Explanation of PTO error, and description ofdocumentary support:

The recitation of “and X” of US 6,858,650 is incorrectly recited. The correct recitation_can be
found in the US application as originally filed, at page 6, line 19.

JUL 0 6 7.005
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The exact column and line number ‘where the error is shown incorrectly in the issued patent are:

Column 4, line 45-46

Please correct:

Ir
" are that”

to

— are manufactured in that --

Explanation of application error, and description of documentary support:

The recitation of “are that" of US 6,858,650 is incorrectly recited. The correct recitation can be
found in the US application as originally filed, at page 8, line 4-5.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 5, line 24

Please correct:

" with agent”

to

— with a reducing agent --

Explanation of application error, and description of documentary support:

The recitation of “with agent" of US 6,858,650 is incorrectly recited. The correct recitation can
be found in the US application as originally filed, at page 9, line 2-3.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 13, line 14

JUL 0‘ 6 2005
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Please correct:

" photometer. model ”

to

- photometer model --

Explanation of application error, and description ofdocumentary support:

The recitation of “photometer. model” of US 6,858,650 is incorrectly recited. The correct

recitation can be found in the US application as originally filed, at page 22, line 9-10.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 13, line 64

Please correct:

" 43163 ”

(0

-43.83 --

Explanation of application error, and description of documentary support:

The recitation of943 .63” of US 6,858,650 is incorrectly recited. The correct recitation can be
found in the US application as originally filed, at page 24, line 1.

The exact colurrm and line number where the error is shown incorrectly in the issued patent are:

Column 15, line 37

Please correct:

" amorphous. solid ”

to

4 JUL 0 6 2005
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- amorphous solid --

Explanation of application error, and description of documentary support:

The recitation of “amorphous. solid” ofUS 6,858,650 is incorrectly recited. The correct

recitation can be found in the US application as originally filed, at page 27, line 10-1 1.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 16, line 37

Please correct:

" 125259 ”

to

- 125.59 *-

Explanation of application error, and description of documentary support:

The recitation of “125:59” ofUS 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 29, line 19.

The exact column and line number where the error is shown incorrectly in the issued patent arc:

Column 17, line 6

Please correct:

or D20=>0-6.0 n

to

— [r].,’°= +6.0 —

Explanation of application error, and description. ofdocumentary support:

JUL 0 6 1055
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The recitation of “[l]DZ°°*°'°” of US 6,858,650 is incorrectly recited. The correct recitation can be
found in the US application as originally filed, at page 30, line 20.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 17, line 23

Please correct:

It Ms n

to

_Ms _-

Explanation of application error, and description of documentary support:

The recitation of “Ms" of US 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 31, line ll.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 23, line 13

Please correct:

' " =14.6 "

to

- = +14.6 --

Explanation of application error, and description of documentary support:

The recitation of “=l4.6” of US 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 44, line 19.

The exact column and line number where the error is shown incorrectly in the issued patent are:

6

JUL 0 6 2°05
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Column 23, line 47; colunm 24, line 15; column 24, line 21; colunm 28, line 35; column 28, line

_ 38; column 28, line 41; column 28, line 45; column 28, line 53; column 28, line 58

Please correct:

" claims "

to

— claim --

Explanation of application error, and description of documentary support: ‘

The recitation of “claims" ofUS 6,858,650 is incorrectly recited. The correct recitation can be

found in the amendment filed November 3, 2003.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 24, line 46; column 30; line 17 '

Please correct:

" physicologically ”

to

- physiologically --

Explanation of application error, and description ofdocumentary support:

The recitation of “physico1ogically" of US 6,858,650 is incorrectly recited. The correct recitation
can be found in the amendment filed November 3, 2003. -

NOTE: This information should be identified in this request, however, on Form PT0-1050, only
the column and line number in the printedpatent should be used. M.P.E.P. section I485, 7th ed.

JUL 06 2005
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4. Please send the Cenificate to:

Christine C. O’Day
EDWARDS & ANGELL, LLP

P.O. Box 55874

Boston, MA 02205

Respectfully submitted,

2 Q ~ 1 (I. A, .
Christine C. O’Day
Reg. No.: 38,256
EDWARDS & ANGELL, LLP
PO. Box 55874

Boston, Massachusetts 02205
Tel.: 617-439-4444

Fax: 617-439-4170 '

E-mail: coday@EdwardsAngell.com
Date: June 21 2005 Customer No.: 21874 

Petitioner Mylah Pharmaceuticals Inc. — Exhibit ‘I002 — Page 96



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 97

PTOISBI44 (04-04)
Approved for use through 04/30/2007. OMB 0651-0033

. U.S. Patent and Tradarnart Oflice: US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of intorrmtion unless it displays a valid OMB control number.Also Fonn PTO-1050

  
 

  

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

 
 

PATENT NO. 6.853.650

 
 

DATED ' : February 22, 2005

 
  
 
 

  
 
 
  

 
 

 
 
 

 

INVENTOR(S) : Claus Meese

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

Column 1, line 17

Please correct:

“ prodrugn"

to

—prodrugs—

Column 1. line 26

Please correct:

" 3,3-diphenylpropylarines "

to

— 3.3-diphenylpropyiamines —

MAILING ADDRESS OF SENDER: PATENT NO. 6 858 650 

Christine C. O'Dayeowmos a ANGELL, up
P.O. Box 55874

Boston, Massachusetts 02205

JUL 0 6 2005
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PTO/SBI44 (0404)
Approved to! use through 0400/2007. OMB 0651-0033

U.S. Patent and Tradermrk Oflice: u.s. DEPARTMENT OF COMMERCE
Under the Papemork Reduction Act of 1995. no persons are required to respond to a cotlection at Information unless it displays a valid OMB control number.

Column 3, line 50

Please correct:

"and X ”

to

Column 4, line 45-46

Please correct:

" are that "

to

-- are manufactured in that —

Column 5. line 24

Please correct:

"with agent "

to

-- with a reducing agent --

Column i3. line 14

Please correct:

" photometer. model “

to

- photometer model -

MAILING ADDRESS OF SENDEP:
Christine C. O'Dayeowmos a ANGELL. uy
P.0. Box 55874

Boston, Massachusetts 02205

Also Form PTO-1050

PATENT NO. 6,858,650

JUL 06 2005
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PTOISBI44 (04-o4)
Approved for use through 003012007. OMB 0651-0033

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Actof 1995. no persons are required to respond to a couection of Information unless It displays a valld£MBFcontrolT3mber.so orm P 1050

Column 13, line 64

Please correct:

" 43.63 "

to

Column 15. line 37

Please correct:

"amorphous. solid "

to

— amorphous solid -

Column 16, line 37

Please correct:

" 125:59 ”

to

— 125.59 -

Column 17, line 6

Please correct:

.. mD2o=+6.o ..

to

- [i].f°= +6.0 -

MAILING ADDRESS OF SENDER: PATENT NO. 6,858,650
Christine C. O’DayEDWARDS & ANGELL. LLP
P.O. Box 55874

Boston, Massachusetts 02205

JUL 0 6 2355
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PTOISBIM (04-04)
Approved (or use through 04I30I‘2001. OMB 0651-0033

US. Patent and Trademark Office: U.$. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of lnlormalion unless it displays a valid OMB control number.Also Form PTO-1050

Column 17, line 23

Please correct:

uMsn

Column 23. line 13

Please correct:

" =14.6 "

to

- = +14.6 --

Column 23, line 47; column 24, line 15; column 24, line 21; column 28. line 35; column 28. line 38;
column 28, line 41; column 28, line 45; column 28. line 53; column 28. line 58

Please correct:

" claims '

to

-- claim —

MAILING ADDRESS OF SENDER:

Christine C. O'DayEDWARDS A ANGELL. u.r>
P.O. Box 55874

Boston, Massachusetts 02205

PATENT NO. 6,858,650

JUL 06 2005
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PTOISBI44 (0404)
Approved for use through MFJOIZW7. OMB 0651-0033

US. Patent and Trademark Oflicez U.S. DEPARTMENT OF COMMERCE
I Under the Paperwork Reduction Act oi 1995. no persons are raquired to respond to a collection of information unless it tfisptays a valid OMB cannot number.Also Form PTO-1050

Column 24, line 46; column 30; line 17

Please correct:

" physioologically "

to

— physiologically -

MAILING ADDRESS OF SENDER: PATENT NO. 6 858 650
Christine C. O'Dayeowmos 3 ANGELL. LLP
P.O. Box 55874

Boston, Massachusetts 02205

 

JUL 0 6 2005
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EXHIBIT E

BRIEF DESCRIPTION OF REPRESENTATIVE

SIGNIFICANT ACTIVITIES DURING THE”
REGULATORY REVIEW PERIOD FOR TOVIAZ

(FESOTERODINE FUMARATE)

  
 

 
 

  

  
 

 
 
 
  

  

 

Date
11/09/2001 IND No. 51,232 assigned.

ofClarification IND

11/20/2001 Telephone call to number used in November

FDA 9, 2001 corresgondence.

I ’ Request to inactivate

. IND and~ obtain pre-IND
O2/O5/2002- Letter to FDA recommendations on

* species a and dosage
selections. -

submission.

FDA of CAC review. ’

Request under 21 C.F.R.
§3l2.45 for

. reinstatement of IND

03/12/2002 Letter to FDA 51,232. Submission of

protocol numbers SP560,
SP562, SP565, SP566,

SP570, SP649, SP577.

Response to

Carcinogenicity Protocol

Assessment Request re:

Final CAC Report.

Request for feedback on

03/22/2002 Letter to FDA dose—reduction request
. in mice due to

. progressive mortalit .

03/25/2002 FDA CAC response toFDA March 22, 2002 letter..

: FDA letter regarding
' 03/25/2002 Letter from FDA intent to reactivate

IND.

04/03/2002 Telephone call fron1ZRequest for information;
"FDA from Medical Reviewer. E

Response to FDA re: QTC

04/05/2002 Letter to FDA

 

 
 

 

 

 
 

  
 IIIIIIIII.03/14/2002 Facsimile from FDA

  

 
 

 
  
  

  
 

    

intervals, ECG summary,

and summary of QTC

intervals from prior
 

 
   
   

 
studies.

Request for study

04/24/2002 Telephone call frcm1 design, demographic
data, _ and treatment

at me ..
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——assessment-
FDA completion of

04/24/2002 Letter from FDA chemistry review and
comments.

Submission to request«

' Protocol SP566.Letter to FDA for information about
.Letter to FDA Initial Safety Reporti re: Protocol SP582.

Letter to FDA Reply to April 23, 2002' reg est for information.

Letter to FDA Submission of SAS. datasets.

06/19/2002 Letter to FDA and new investigator. I ~
07/01/2002 Letter to FDA Initial Safety Report‘

‘ re: Protocol SP582. ‘ t
 

53-week interim report

for study entitled “l04—i

Week Carcinogenicity

07/03/2002 Letter to FDA Study of SPM 8272 by‘
Oral Administration toi
  
 

for Protocol SP668.

Letter to FDA Initial Safety Reporti
re: Protocol SP668.

Letter to FDA Change in investigator
‘ for Protocol SP668.

_ Amendment to Executive

Facsimile from FDA CAC minutes, for March

12, 2002 meeting.
Submission of ECG data

from trials SP562,

SP564, SP565, SP566,
SP570, and SP649.

Letter to FDA Initial Safety Reporti
re: Protocol SP668. ‘ E
Comments ' regarding

Facsimile from FDA clinical review of‘

"submission dated. June

12, 2002. ‘

09/05/2002 Letter to FDA Amendment to Protocols

SP669 and SP668.

Submission concerning‘
mortality in CD—1 mice?

carcinogenicity

Sprague—Dawle_ Rats.” _

‘ 07/ll/2002 Letter to FDA Follow—Up Safety Report?’
‘ re: Protocol SP582.

I 07/17/2002 Letter to FDA Change in investigator
I

08/20/2002
4

08/23/2002

i

O8/27/2002

  
  

    

08/27/2002 Letter to FDA

08/28/2002

 
 

08/29/2002

 
 

  

  

  
 09/13/2002 Facsimile to FDA

 
 

’ grotocol.

; 09/18/2002 Change in A Protocol FL I _ I I It 66 0 i

-2- _
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, 12/19/2002

 V\0§719/20021 Letter to FDA   Initial Safety Report
re: Protocol SP582.

Facsimile from FDA Executive CAC amendments

to minutes of March 12,

200 meeting.

Letter to FDA Change’ in investigator
for Protocol SP668.

Letter to FDA Initial Safety" Report
re: Protocol SP582.

 
09/26/2002

09/27/2002
 
 

  
  

 
 
 

 
 

  
  

10/04/2002

Completion of

pharmacology review of
10/16/2002 Letter from FDA submissions dated. March

12, 2002 and.IMarch 14,
2002.

Change in investigator
for Protocol SP668.

Letter to FDA > Follow—up to June 11,

I 2002 safety report for
Protocol SP582.

Letter to FDA Follow—up to September

19, 2002 safety report
for Protocol SP582.

Letter to FDA Amendment to Protocol

SP668.

Response to FDA request
for information

pertaining to QTC
intervals.

Letter to FDA Initial Safety Report
— re: Protocol SP582.

Letter to FDA Initial Safety Report
re: Protocol SP668.

Letter to FDA V Follow—up safety report
re: Protocol SP582.

Letter to FDA. Follow—up safety report
- re: Protocol SP582.

Letter to FDA ' Change in investigator
for Protocol SP668.

Letter to FDA Follow—up report re:
Protocol SP582.

Letter to FDA ' Change in investigator
for Protocol SP668.

Telephone call from Inquiry about ' QTc
FDA submission dated

November 22, 2002.
n

Letter to FDA Change i Protocol.
SP668.

Letter to FDA Follow—up report re:
Protocol SP582.

Letter to FDA Change in Protocol:
SP668.

flEflfl§MI!iIl!!IE!Il!ll!§l

 10/23/2002  Letter to FDA ~

10/30/2002

11/18/2002

V11/21/2002
 

 
11/22/2002 Letter to FDA

 
 

 

11/25/2002

11/26/2002

i 12/11/2002
i

12/12/2002

01/07/2003

01/22/2003.

01/28/2003

1 02/04/2003

02/07/2003

02/10/2003

 02/13/2003‘ Tele:hone callifrgm
 

-3-
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’ Januar_ 31, 2003._
3 for Protocol SP669.

Request for change in

02/27/2003 Letter to FDA emphasis of EOP2 meeting

' from QTc intervals to
overall Phase 2 ' and

Phase 3 yrotocols.

Reply to letter of

February 27, 2003 and
request for
teleconference.

Letter to FDA Initial Safety Report"

  
  

 
  

 

 

    
 

 

03/07/2003 Telephone call from
FDA

 

 

 

 

 

 
 

03/13/2003

re: Protocol SP582.

Confirmation of proposed

j re: Protocol SP582.
. Acknowledgement of

I 03/17/2003 Letter from FDA January 28, 2003
i corresgondence.

03/20/2003 Letter to FDA Change in investigator
for Protocol SP669.

03/20/2003 Letter to FDA Follow—up Safety" Report

 April 3, 20031
03/25/2003 Letter to FDA teleconference to

discuss QTC interval
issue. , '

03/26/2003 Letter to FDA Follow—up Safety" Report
re: Protocol SP669.

Request for Type B

 

' 04/10/2003 Letter to FDA meeting to discuss Phase

3 develogment.

04/15/2003 Letter to FDA Summary of April 3, 2003

i meeting minutes.
1 04/21/2003 Letter to FDA Change in investigator

for Protocol SP669.

Request for reply to

Facsimile to FDA EOP2 submission dated}

April 10, 2003. i
Telephone call to Follow—up to April ‘28,

04/28/2003

04/29/2003

i FDA 2003 request regarding

l EOP2 repl . i
05/01/2003 Telephone call from EOP2 meeting request

FDA granted. Date to be

! determined.
05/01/2003 Letter to FDA EOP2 meeting information

package and proposal of
meetino date.

Facsimile to FDA Confirmation of proposed:

' June 16, 2003 meeting}
date. ‘

Information on scheduled

Type B meeting.

I_
i i

05/05/2003

05/09/2003 Letter from FDA

 
 

-4-

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 105



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 106

 
 

 
 
 
 

 
 

 
 

 
 

 

  
  

 

05/21/2003 Letter to FDA Change in investigator
‘ , for Protocol SP669.

Letter to FDA Proposed amendments to

EOP2 meeting package.

Letter to FDA Toxicology reportl

pursuant to 37 C.F.R.
§312.3l. .

Letter to FDA Change to Protocol
SP669.

Letter to FDA Annual Report pursuant
to 37 C.F.R. §3l2.33.

. Submission of Protocol

Letter to FDA SP854 for Special

Protocol Assignment.
Submission of Protocol

Letter to FDA SP853 for Special

‘ Protocol Assignment.
Submission of Protocol

Letter_to FDA . SP854 for Special
Protocol Assignment.

Letter to FDA Submission of Protocol

SP853 for Special

Protocol Assignment.

Request for listing of.
FDA participants from
June 16, 2003 EOP2

meeting.
Letter to FDA Submission of revised

IB, dated June 2003.

Facsimile from FDA June 16, 2003 meeting
minutes.

Letter to FDA June 16, 2003 EOP2

' meeting minutes.

Letter to FDA Change to Protocol
SP669.

FDA comments and:
suggestions on. proposed

08/14/2003 Letter from FDA special~ protocol
assessments for SP584

and SP583.

Facsimile confirmation

Facsimile from FDA of August 15, 2003;
letter. *

Letter to FDA Change in investigator
for Protocol SP669.

Response to FDA comment

Letter to FDA recommending CYP2D6 and:
CYP3A4 studies. -

Request for comment to}
Item 3 of FDA letter of!

August 14, 2003 with

comments on special]
grot9co1__assessment ofJ

I
05/29/2003 
06/05/2003

06/05/2003

06/11/2003

06/26/2003

06/26/2003

06/26/2003 ‘

O6/26/2003«

 
 

 
07/08/2003 Letter to FDA

  

 
 
 

  
 

  
 

  
07/14/2003

07/16/2003
 

 
 

 

 

 
 
 
 

 
 
 

07/18/2003

08/08/2003

08/15/2003

08/21/2003

08/27/2003

 

  
08/28/2003 Letter to FDA

 _ _ 77 1 ,7 T —
    

-5-
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SP583 and SP584. 3

Request for guidance on
FDA comment No. 1 from

special protocol

assessment of August 15,}
2003. i

Telephone call fIOH1 Cancellation of proposed}
FDA teleconference.

Letter to FDA _ Revision to protocol
SP584.

Submission pursuant to

21 C.F.R. §312.31

concerning revised

chemistry, '

manufacturing, * and!
~control data, including
new film—coated

formulation for use in

Phase 3 trials.

FDA query concerning

proposed criteria No. 6
in Protocols SP583 and

SP584.

Request for FDA comment

on QTc trial discussed

during June 16, 2003

EOP2 meeting » and

agreement that no

cardiovascular studies
are needed.

'I

   

 

 

  
  

  

09/09/2003 Letter to FDA

 

  

10/01/2003

10/01/2003  
 

  

 
  
  

  
  

 
  

 

  

10/10/2003 Letter to FDA

Letter from FDA10/l7/2003

  
10/17/2003 Letter to FDA

 

10/22/2003 Letter to FDA Change in investigator
for Protocol SP584.

Status advisory of

10/29/2003 Telephone call to thorough QT study review
FDA serial 65.

11/12/2003 Telephone call from. FDA teleconference.

11/20/2003 Letter to FDA Change in investigator
for Protocol SP584.

Current list of

'12/05/2003 Facsimile to FDA attendees for scheduled
December . 10, 2003
teleconference.
 

 
 

 
 
 

 

 

Submission of reports.

requested by FDA in June

16,

12/18/2003 Change in investigatorl for Protocol_SP584.
; 12/22/2003 Change in Protocol 1‘ ' SP669. J

01/09/2004 December 10, 2003. teleconference meeting
minutes.

Z20O3_ EOP2 meeting‘   
117, T A — ——.

-5- _
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9/200 Letter to0

 

 2mg dose utilizing]
linear regression

analysis and plan for

populating

pharmacokinetic
anal sis.

  
  
 

 

 
 
 

 
 

 
 

 

 
 
 

 

 
Amendment to December

01/16/2004 Facsimile from FDA 10, 2003 teleconference

. _ minutes.

01/20/2004 Letter to FD Change in investigator
A for Protocol SP584.

Submission

 
information for

selection of

02/10/2004 Letter to FDA supratherapeutic dose

' and short report on

SP569 in response to
December 10, 2003
teleconference.

02/11/2004 Email to FDA Question for
reviewer.

for CMC reviewer.

Request for FDA comment
Letter to FDA on format of CMC

amendment.

Letter to FDA Change in investigators
for Protocol SP584.

Changes in investigators

02/12/2004

02/17/2004

02/19/2004

03/18/2004 Letter to FDA for Protocol SP584 and
SP669.

03/25/2004 Letter to FDA Initial safety report
Protocol SP584.

03/30/2004 Letter to FDA
Notification of error in

03/31/2004 Email to FDA title of last

submission.

‘ new orotocol SP739.

Response to outstanding

issues from December 10,
2003 teleconference and‘

final protocol for QT
trial.

Letter to FDA Follow—up safety report:
for Protocol SP584.

Revised CMC i

including updated

stability information,i

revised specs and

working regulations for‘

DS _and DPi7modification#

  04/06/2004 Letter to FDA

  
 

 
 04/12/2004

  
  04/15/2004 Letter to FDA
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rA-A ‘my ‘
 

 

 

 

Z 7,1 synthesis of DS and DP
formulation.

Change in investigators

04/20/2004 Letter to FDA for Protocols SP584,
SP669, and SP739.
Submission under 21

C.F.R. §3l2.3l of new

pharmacology,

toxicology, and" ADME

regorts.

05/05/2004 Letter to FDA Change in Protocol
-, SP584. '

Request for EOP2 (Type

B) meeting to discuss

CMC adequacy for Phase 3

trials and support of
NDA.

Request

 

 
  

  

 
 

 

 
 

  
  

04/30/2004 Letter to FDA
 
 

 

 

  
  
 

 

   
 
 

 

 

   for status of

review for QT protocol:

justification for

supratherapeutic dose

Q5/12/2004 Letter to FDA -

selection, minimal dose

of 2 mg and. population

O5/14/2005 Letter to FDA

anal sis glan.

Change in investigators
05/20/2004 Letter to FDA for Protocols SP584,

SP669, and SP739.

  

05/27/2004 Telephone call from Response to request for

FDA EOP2 CMC meeting.
Confirmation of

for July 13, 2004. '

Update .on plans‘

06/02/2004 Letter to FDA regarding Serial No. 7

' (QTc grotocol).

9

06/07/2004 Letter to FDA Package for July 13, 204

EOP2 meeting.

Clinical trial report

submission .pursuant to
21 C.F.R. §3l2.3l for
Protocol SP677.

~ 06/ll/2004 Letter to FDA Annual report pursuant
to 21 C.F.R. §312 33.

Request

Telephone call from teleconference

discuss QTc protocol and~
resgonses. ‘

i Change in investigators5
‘ 06/21/2004 Letter to FDA for Protocols SP584 and
i SP739.

Format correction to

06/25/2004 Letter to FDA EOP2 CMC meeting

,p, _,,mp .W__, _( 3aCk§ge;,p_,W.p, __,__i

05/27/2004 Letter from FDA requested Type B meeting‘

    

  
 

 

'06/08/2004 Letter to FDA  
 

06/15/2004

 
   

-3-
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Initial safety report
for Protocol SP583.

Letter to FDA Initial safety report
for Protocol SP583.

Letter to FDA Initial safety report‘
for Protocol SP583.

Change in investigators
Letter to FDA for Protocols SP584, and

. SP739.

Letter to FDA Initial safety report
for Protocol SP583.

Follow—up safety report
for Protocol SP583.

Follow—up safety report
for Protocol SP583.

Follow—up safety report

06/2§7200Z’* Letter to FDA  

07/01/2004 
07/14/2004

07/20/2004

07/20/2004

9 07/21/2004 Letter to FDA

1 07/29/2004

2 08/09/2004

Letter to FDA

Letter to FDA

for Protocol SP583.

Meeting minutes from

July 14, V 2004

teleconference regarding
QTC Protocol SP686.

Submission pursuant to
21 C.F.R. §312.31 for

Protocols SP560 and

SP562.

Minutes for EOP2 meeting

Facsimile to FDA of July 13, 2004.

7-day initial safety

Letter to FDA report for Protocol
SP583.

Letter to FDA Minutes for EOP2 meeting

of July 13, 2004.

Letter to FDA Initial safety Vreport
. for Protocol SP584.

Follow—up safety report
for Protocol SP583.

Minutes for EOP2 meeting

of July 13, 2004 and,

July 14, 2004 guidancei

meeting.

Letter to FDA Change /in investigator
for Protocol SP739.

Follow—up safety report,
for Protocol SP583.

Minutes from July 14,
2004 teleconference

regarding QTC Protocol

SP686. i
Changes to minutes off

    08/10/2004 Letter to FDA

 
 

 

   

 

  08/19/2004 Letter to FDA  

  
 

09/26/2004

08/26/2004

08/26/2004

08/26/2004

09/01/2004 Letter to FDA

   

 

09/03/2004 Letter to FDA

  
  

 
 

 
 

  

  
  

09/17/2004-

O9/21/2004 Letter to FDA

   
09/28/2004 Letter to FDA_   

  
  

 
 
 

    

i 10/04/2004 Letter to FDA July 13, 2004 EOP2

i meeting.
liil 1 0- i‘ 

_ 9 _ .
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 submission ph£su5fiE”to1

 
 

Letter to FDA 21 C.F,R. §312.31 for

Protocols SP564, SP649,
and SP677.

Submission of meeting‘

minutes not yeti
delivered b UPS.

Letter to FDA Initial safety report
« for Protocol SP739.

Letter to FDA Changes in investigators
for Protocols SP584 and

SP739.

Initial safety report
Letter to FDA for Protocols SP583 and

~ SP669. -

Letter to FDA

 

 

 
 

  
  
  
  
 

10/05/2004

10/06/2004 Facsimile to FDA

10/12/2004

10/19/2004

10/28/2004

10/28/2004 Follow—up safety report
for Protocol SP739.

Facsimile copy of

Facsimile to FDA Initial Safety Report
‘ 200400629.

Letter to FDA Initial safety report
for Protocol SP583.

Follow—up safety report
Letter to FDA for Protocols SP583 and

SP584.

Follow—up safety report
for Protocols SP583.

Submission of questions

regarding pediatric

waiver rule prior to

submission of pediatric

waiver reg est.

Initial safety report

Letter to FDA for Protocols SP583 and

SP669. I
Letter to FDA Change in investigators

for Protocol SP739.

Follow—up safety report
for Protocol SP583.

Letter to FDA Follow—up safety report
for Protocol SP669.

Follow—up safety report
Letter to FDA for Protocol SP584 and

SP738.

Follow—up safety report.
for Protocol SP669.

Facsimile transmission

Facsimile to FDA of Safety Report

200400209. 1
7-day initial .safety‘

Letter to FDA report for Protocol;
SP583.

10/29/2004

11/16/2004

.\v

1 11/16/2004

11/23/2004 Letter to FDA
 
 
 
 

12/13/2004 Letter to FDA

 
 
 

 

 
 
 

 
 

 
 

 
 

 

; 12/17/2004

Q 12/20/2004

12/21/2004 Letter to FDA

 

01/03/2005

01/06/2005

01/19/2005 Letter to FDA

1 01/20/2005

 01/20/2005

 

-10-
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In

Follow:up*4safety report

 

  

 
 

 

 

] 01/26/2005 Letter to FDA . for Protocols SP583 and
. SP669. -

02/01/2005 Letter to FDA Initial safety report
for Protocol SP739.

for Protocol SP669. .

Request for FDA comment

on proposal to encode

all Aes data in. pooled

sets using MedDRA and no

recode or pool AE data
Phase 1 studies "that
used WHO—ART.

Request for FDA comment

on proposal to provide
ISE and ISS in CTD

Section 5.3.5.3.

for Protocol SP739.

' for Protocol SP669.

Letter to FDA v Initial safety report
for Protocol SP739.

Request for DMETS review

for two possible trade

names prior to NDA
submission.

02/07/2005

  

  02/10/2005 Letter to FDA
 

  
 
 

 
02/14/2005 Letter to FDA

  
 
 

 

1 02/15/2005

0- 02/18/2005

02/22/2005

  02/25/2005

rt5‘IF
i

Letter to FDA

  
 

 
  

  

  

 

 

 

V‘ . Message concerning IND

02/28/2005’ Telephone call froni Serial Nos. 132 and 133

FDA regarding plans for  

 
 

encoding of AEs in NDA.

Submission pursuant to
21 C.F.R. §312.31 of new

pharmacology,

toxicology, and ADMEN

reyorts.

- Discussion of Serial No.

Telephone call from 0137 re: request for
FDA trade name review.

Request for DMETS review

for two possible trade;
names prior to NDA
submission with correct
attachments.

for Protocol SP739.

Letter to FDA Initial safety report!
for Protocol SP738. i

i
Letter to FDA Follow—up safety report

for Protocol SP738. -

tSubmission pursuant o
21

 

 
 

 

 

 
02/28/2005 Letter to FDA

  
 

 

 

03/02/2005

 
  03/02/2005 Letter to FDA  

  

 
 

 

03/07/2005

03/23/2005

‘ 04/06/2005

_c.r.3.7 §;12,3;__or 

-11-
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F’   /08/2005 Letter to FDA biopharmaceutich i”Péhd
human pharmacokinetic

.stud_ reports.

for Protocol SP584.

for Protocol SP738.

Letter to FDA Change in investigators
for Protocol SP584.

for Protocol SP583.

Telephone call to Discussion of latest

FDA target submission date
for.NDA.

to

21

oi 

 

 
  

 

 

 
 

04/15/2005

04/18/2005

04/19/2005

04/21/2005

04/27/2005

Submission pursuant ,
C.F.R. §3l2.3l for

Protocols SP565, SP567,

SP568, and SP569.

Letter to FDA Initial safety report
for Protocol SP738.

Submission pursuant ‘to
Letter to FDA 21 C.F.R. §3l2.3l for

Protocol SP684.

Request for Type. B

meeting to discuss

proposed NDA filing,

unresolved problems,

pivotal trials, deferral

of pediatric trials and

general information.

Letter to FDA Follow—up safety" report
for Protocol SP738.

Letter to FDA Submission of pre—NDA

- meeting gackage.

Letter to FDA Change in investigators
for Protocol SP668.

7-day initial safety

Letter to FDA report for Protocol
SP738.

Submission of table of

contents for mock shells

for safety and efficacy;
missing from May 19,

2005 meeting gackage.

Annual’ Report pursuant
to 21 C.F.R. §3l2.33.

Revised CMC data,~

including DS and DP

specifications, ‘
analytical methods, andi
stabilit data. i

Letter to FDA Follow—up safety report:
,£9r Protocol SP738-, 2

04/27/2005 Letter to FDA

 
  

 
 
 

 
 

05/02/2005

  IIIIIII|I|I||||II||||l||I‘ 05/05/2005

 

    

 

  05/12/2005 Letter to FDA
  

  

 
 
 
 

 
 

 

05/17/2005

05/19/2005

05/19/2005

05/27/2005

 06/01/2005 Letter to FDA

  
 

 
 

 

 

06/06/2005 Letter to FDA

 
 

  

 
 

Letter to FDA06/15/2005

  

 06/16/2005

,1,

i i i   

-12-
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Submission of SP561

clinical trial report

pursuant to 21 C.F.R.
§3l2.31.

Submission of analytical

Report No. 646-03

pursuant to 21 C.F.R.
§3l2.31.

Letter to FDA Change in investigators
for Protocol SP584.

Letter to FDA Change in investigators
for Protocol SP584.

Submission of MeDRA

Letter to FDA Version 7.0 codes for

dr_ e es.

Letter to FDA Minutes from July 18,

2005-yre-NDA meeting.

Request for FDA review

of proposed plans for
submission of NDA

datasets.

Request for FDA

concurrence with plans

to code “dry eyes” as?

“Keratoconjunctivitis.
siccam in CTRs.

Letter to FDA Initial safety report
for Protocol SB738.

Submission pursuant to
21 C.F.R. §312.3l of;

104—week carcinogenicity

stud_.

Facsimile from FDA Minutes from July 15,

2005 pre-NDA meeting.

Minutes of August 9,‘
2005 teleconference

regarding ophthalmology

consult on "Question 15
of ore—NDA

Letter to FDA Follow—up safety report:
for Protocol SP738.

Request for feedback on
experimental design of

eye histology study in
response to discussion;

of Question 15 from pre—~

NDA meeting package.

Change in investigators
Letter to FDA for Protocol SP584,

SP669, and SP739.

Submission pursuant toi
Letter to FDA 21 C.F.R. §3l2.3l ofi

3h§rmaCOlQ1;_ %4_”andi

 
 O6/29/2005 Letter to FDA
  
   

  

 
 

 
07/07/2005 Letter to FDA

 
  
   

 
 
 
 

 
 

07/20/2005

07/20/2005

07/20/2005

07/22/2005

  08/02/2005 Letter to FDA

  
 

 

   
  
 08/04/2005 Letter to FDA
  

  
  

 
 

08/l0/2005
 

   

08/11/2005 Letter to FDA
  

  
  

 

08/l5/2005
 
 

     

  08/15/2005 Letter to FDA

  
 

 

  

08/16/2005

  08/17/2005 Letter to FDA
 

  

  

 
 

 

  

08/19/2005

 
|I|I|I|II|I||Il

08/22/2005

-13-
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{ O8/23/2005 Letter to FDA Follow up safety" report
- for Protocol SP738.

08/29/2005 Telephone call to Discussion of Seriali
. FDA Nos. 0165 and 0171. .

g O8/29/2005 Letter to FDA Revision to Protocol
' ' SP739.

Letter to FDA Request for _pre—NDAs
meeting.

Letter to FDA Request for pre—NDA

(Tjfle B) CMC meeting.

' Inquiry about status of
1 09/09/2005 Telephone call to pre—NDA. CMC meeting
1 FDA . ' request.
* 09/09/2005 Facsimile to FDA ~Withdrawal of Serial No.

0176 meeting request.
Letter to FDA withdrawal of Serial No.

0176 meeting reg est.
Letter to FDA Revision to Protocol

SP669.

Submission pursuant to
21 C.F.R. §312.31 of

pharmacology and

toxicoloo_ information.

 

 

 

_ _ in
toxicoloo information.

 

09/06/2005

09/06/2005

09/09/2005

09/14/2005

   
  

  
 

  

  

 
09/15/2005 Letter to FDA

 
 

 
  Request for pre—NDA

09/20/2005 Letter to FDA meeting tn) discuss drug

manufacturing
modifications.

 

 
 

Follow—up on FDA

. responses and proposal

Telephone call to on how’ to handle time

FDA lag from client cutoff
date to n w NDA

submission date.

e

FDA 21, 2005 contact.1
09/23/2005 Telephone call to Follow—up on previous;

FDA call and September 21,‘
2005 contact.

Request
teleconference to

discuss acceptance and

understanding - of
clinical trial datasets

and NDA safety cutoff
date.

Confirmation of Type B

meeting request.
Scheduled for November

22, 2005. A
Letter to FDA Revision to Protocoli

SP582. \
LterfroD Cirmat J; .

 

  
 

O9/21/2005  
 

  
 

  
 

 

  
  
  

 
  

10/03/2005 Letter to FDA

 

 
  

 

  10/05/2005 Letter from FDA

 
  

 
  

    
‘ 10/05/2005

/0  
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O O U‘!

 
6"if’  eeingre25

Letter to FDA Pre—NDA CMC meeting]10/11/2

oackage.

10/12/2005 Revision to- ProtocolSP686.

10/14/2005 Telephone call to Follow—up on outstanding:
FDA _ matters.

Completion of review of
Serial No. 165%

submissiong with’
comments.

2 10/18/2005 Letter to FDA Revision of Protocol
SP683 and SP668. 1

Completion of review of:
Serial No. 65‘

submission, with

comments.

Follow—up following

Telephone call to receipt of reply to
FDA Serial No. 165 re:

clinical trial datasets.

FDA matters.

FDA matters.

11/10/2005 Notification of newsyonsor address and fax.
ll/14/2005 Letter to FDA Submission of clinical

trial report for
Protocol SP842.

Preliminary draft
comments for November

22, 2005 pre—NDA;

meeting.

Preliminary” draft
comments for November

22, 2005 pre—NDA:

meeting.

11/18/2005 Cancellation of November' 22, 2005 pre—NDA

meeting.

11/18/2005 November 27, 2005teleconference memo.

Formal request to cancel

; 11/18/2005 Letter to FDA November 22, 2005

meeting. ;
Review of amendment

11/23/2005 ' Serial No. 171, with‘ comments.

Acknowledgement
November 10, 2005

notification of address?

iuchange.

 

 
 

   

 
 

 10/17/2005 Letter from FDA

 
   

 
 

 

 

 

 
  

 

 10/19/2005 Facsimile from FDA

  
 

   
  

10/19/2005

  

 
 
 
 

 
 

 

 
  

 
ll/18/2005 Facsimile from FDA 

   
 
 

  

   
  
  11/18/2005 Facsimile from FDA

  
 

 

 
 

 
 

  

 
 

  11/29/2005 Letter from FDA

  
  

L T
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Request for Yrevieww and

12/06/2005 Letter to FDA comment on proposed new

druo groduct.

12/06/2005 . Letter to FDA Initial safety report
for Protocol SP583.

12/08/2005 Letter to FDA Clinical trial report
for Protocols SP583 and

SP584

Submission pursuant to
21 C.F.R. §312.31 of

pharmacology and

 
  

  

  
12/12/2005 Letter to FDA

1 1 1 i

   ‘ toxicoloq; information;
12/23/2005 Letter from FDA Comments on request to

' review two trade names.
} 12/28/2005 Letter to FDA Initial safety report

for Protocol SP583.

Submission pursuant to
21 C.F.R. §312.31 of

pharmacokinetic, and

toxicology, and ADME
information. 1

Letter from FDA Comments on submission

 

  

01/16/2006 Letter to FDA

 
01/30/2006

 
  
  
  
 

  

Serial No. 189.

Submission pursuant to
21 C.F.R. §312.31 of

01/31/2005 Letter to FDA revised chemistry,

  

 
 

manufacturing, and

‘ control data.
1 ‘ Submission pursuant to

Letter to FDA 21 C.F.R. §312.31 of
1 ADME information.

Letter to FDA Initial safety report‘ for Protocol SP738.

Letter to FDA Initial safety report1 for Protocol SP738.
ELetter to FDA ,

Submission pursuant to

1 03/14/2006 Letter to FDA 21 C.F.R. §312.31 of
1 toxicoloo_ information.

O3/17/2006 Letter to FDA Initial Submissionq NDA;

‘ , 22-030. 1
V 7-day initial safety

03/29/2006 Letter to FDA report for Protocol

1 SP739. 1
- Verification that‘

Telephone call from Schwarz Pharma Ltd.,04/12/2006

FDA Shannon, Ireland is same
facilit as Sifa Ltd.

? 04/17/2006

1 04/20/2006 Telephone call from Request for location of‘
‘ FDA NDA information.

Cange in investigaor
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f 4/0/2006   Letter to FDA for Protocol SP669. '4’

 

 

 
 

 

 

  
 

 
 

04/27/2006 Telephone call fromFDA in navigating CTD.

05/03/2006 Letter to FDA Notification of change

- in pre—approval 

inspection readiness of

API manufacturing.

Email to FDA Answer to agency request
regarding CMC.

ofCommunication .

Email to FDA _ dissolution media
information.

change in CMC stud .
. Teleconference ~ to

Telephone call to discuss email‘ regarding

FDA CMC testing. 5

Letter to FDA Update on PAI readiness.

Written summary of May
15, 2006 teleconference

concerning manufacturing

inspection readiness.

05/ll/2006

05/l2/20065

05/15/2006

05/15/2006
‘E

05/15/2006

05/17/2006 Letter to FDA

 
 

 
  

IIIIIIIIIIIIIIIIIIIIIII

05/22/2006 Telephone call from information following

FDA Ma_ 17, 2006 submission.

05/22/2006 Telephone call from Request for

FDA acceptability of PAI
dates.

05/22/2006 Submission of revisedIB, dated April 2006.

-05/23/2006 Acceptance of proposedPAI date.

Notification of

T 05/23/2006 September 27, 2006 PAI1 date.

I 05/23/2006 Telephone call toM FDA . date.

3 05/23/2006

1 FDA filed.°5”°”°°6
Teleconference _ to

05/30/2006 Telephone call to discuss questions from‘  

  

  
  

FDA
 carcinogenicity
statistical reviewer.

‘ Submission of

3 05/31/2006 Letter to FDA carciogenicity SAS

transgort datasets.

Confirmation of receipt.

of SAS data transport‘

Telephone call from sets and request for

telephone numbers of

ficlinical sites.‘

 

 
 
 

06/05/2006

 
  

T444
-17- .
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fi 06/0072006“! Letter to FDA. Initial safety reportjfor Protocol SP739.

06/08/2006 Letter to FDA Annual Report pursuant
to 21 C.F.R. §312.33.

06/O9/2006 Letter to FDA Initial safety report
for Protocol SP739.

Substantive '

review, with,
identification of

clinical,

pharmacological, and
chemical issues.

Communication

summarizing issues of
PAI readiness submission

of Ma_ 15, 2006.

Request for telephone
Letter from FDA numbers for Sites 156

and 075.

Letter to FDA Change in investigators
for Protocols SP669 and

SP739.

Follow—up safety report
for Protocol SP739.

Follow—up safety report
for Protocol SP739..

Advisory of plan to make

Email to FDA Life Cycle submission to
NDA.

Facsimile from FDA May 11, 2006
teleconference minutes.

Facsimile from FDA May 15, 2006
teleconference minutes.

‘Facsimile from FDA Further comment on May
22, 2006 teleconference.

SAS . datasets with

Letter to FDA samples from Phase I
trials.

Request for finalization
Email to FDA of scheduled site

. insgection visits.

 
 

 
 

I
III

   
 

  
 

06/09/2006 Letter from FDA

  
 

 
 

   

 
 

 
 
 

06/12/2006 Facsimile from FDA

06/12/2006

06/20/2006

06/22/2006 Letter to FDA

06/27/2006 Letter to FDA

06/27/2006

06/27/2006

  

. 06/27/2006

.0,5
SD5 O m H B

.H
D

i<
m m

.njH
O m n 0 H m

06/27/2006

06/27/2006

07/06/2006

j 07/12/2006
teleconference minutes.

Email to FDA Submission ofi
. dissolution profiles.

Telephone call from
FDA

Telephone call to
FDA

Letter to FDA

07/13/2006

07/14/2006 Details concerning sitei
insoection visits.

Clarification. on datai

reg est for narratives.

 

 
 
 

  
 

07/18/2006

YI,L
i

07/19/2006 *1) O H H O7GU m {D m (D H K H (‘D'U 0H H

for Protocol SP739.
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07/20/2006 Letter to FDA
SP739. '

FDA status.

Status of API readiness

Letter to FDA and Type A Meeting

07/20/2006

‘07/20/2006

request.

l20—Day Safety update

07/21/2006 Letter to FDA from trials SP669,

SP738, and SP739.

Response to request for

investigator information
for Trials SP583 and

SP584.

FDA

information.

or

Submission of

information requested in

July 14, 2006
teleconference

concerning site visits.

Letter from FDA Acknowledgement of

request for Type A

meeting.

Response to 74-day
letter from FDA, re: CMC

and ' pharmacology
estions.

Letter to FDA
Submission pursuant to
21 C.F.R. §3l2.3l of

clinical trial report
for Protocol SP857.

Letter to FDA Follow—up safety report
for Protocol SP739.

Change in investigators

  
  
  

07/21/2006 Letter to FDA

07/27/2006

07/27/2006

   
 

  

O7/27/2006 Letter to FDA

07/28/2006

    

  
  

 

08/03/2006 Letter to FDA

 

   
  
    

08/09/2006

08/15/2006 Letter to FDA

08/17/2006

08/21/2006 Letter to FDA for Protocols SP669 and

SP739.

i 08/26/2006 Letter to FDA 7—day initial safety
i report for Protocoli

SP583. i  

  

  
Proposed questions for
discussion and

background prior to‘

October 4, 2006i
teleconference.

 
  

 

08/31/2006 Letter to FDA

  
7-day initial safetyi

Letter to FDA report for Protocol‘
SP583.

09/20/2006

Query about whether

L__09/22/2006_ Afinal‘ regorti _ iwasEmail from FDA pi
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iEElEEE&“ ln 1a§E2*
C cle submission.

clinical trial SP877.

Email from FDA Draft of preliminaryl
comments for October 4,
2006 teleconference.

Discuss FDA preliminary
draft comments o

10/02/1006 Telephone call from October 4, 2006

teleconference , and
cancellation for

meeting. -

    

 
 

 

Life

09/25/2006

09/29/2006 Ill
  
  
  

  

  
Formal request for

10/03/2006 Letter to FDA cancellation of Type ‘C
‘ meeting.

Request for review

. 10/06/2006 Letter to FDA proposed trade name
“RENUACH.”

10/20/2006 Letter to FDA Change in investigator
for Protocol SP669.

10/23/2006‘ Letter to FDA Mfg. Report
000#5#2006-0417.

Submission pursuant
Letter to FDA 21 C.F.R. §312.31

ADME information.

Telephone call to NDA review discussion.
FDA

Letter to FDA 74-dag Letter resyonse.

74-day Letter to

clinical request 3 and

clinical trial report
SP877.

Submission of 12-month

stability update in

support "of 24-month

expir date.

for Protocol SP739. -

Submission of new and

replacement carton and
container labels for

RENUAC” extended release
tablets.

Authorization for FDA to

accept, access, and
retrieve information

to/from Schwarz’J

fesoterodine IND on}
behalf of Pfizer Inc.

Comments after review ofj
Letter from FDA CMC section of March 17,

1 1 206msi- 1

10/25/2006

10/25/2006

2O

OH’ |-ho00

10/27/2006
 

  
 

 11/01/2006 Letter to FDA
  

  
  

 
  

11/16/2006 Letter to FDA
 

   
11/20/2006

      
 

11/22/2006 Letter to FDA

   
 
 

 

 

  
 

12/13/2006 Letter to FDA

  

  12/18/2006
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12/19/2006 Letter to FDA Achange in investigatorwfor Protocol SP739.

Submission of proposed

Study Protocol A0221007
and CMC information.

Email to FDA Submission of trade name

' information.

NO.:Letter to FDA Mfg. Report
000#5#2006—00509.

FDA conclusion that

Schwarz has adhered to

applicable statutory

requirements and FDA

regulations governing
conduct of

investigations and

protection of human
sub'ects.

,- Response to FDA request
Letter to FDA for information and

revised gackage inserts.

Submission pursuant to
21 C.F.R. §312.2O of new

protocols AO221004 and
A0221008.

Email from FDA CMC comments regarding

labeling.

US labeling and graphic

questions from Pfizer
Inc., forwarded to FDA
from Schwarz.

Letter to FDA Change in investigator
for Protocol SP739.

Telephone call to Submission of draft
FDA label information.

to

 

 
 

 

 
 
 

12/21/2006 Letter to FDAiiii12/27/2006

01/04/2007

    
  

 
 

 

  
 

01/10/2007 Letter from FDA

   
 
 

 
 

oi/11/2007

 
01/12/2007 Letter to FDA

  

   
  

 

‘ 01/17/2007

 
 

01/18/2007 Email to FDA
 

  

 
 

 

 
 
 

 
 

 

 
01/19/2007

01/24/2007

i

01/24/2007 Email from FDA FDA revisions

‘ labeling.

Response to revised

01/24/2007 Letter to FDA labeling provided by
FDA.

01/25/2007 Letter to FDA for Protocol SP738.

01/25/2007 Facsimile from FDA Approvable action
letter.

01/25/2007 Letter from FDA Approvable action

j letter.
i   Submission. under 211

C.F.R. §314.110 of

intent to file NDAl
amendment.

Tentative acceptance of’trade name “RENUAC " and

E9!

 

 

01/30/2007 Letter to FDA

 

1/007 Lttr.in or evsio. i  
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carton labelingffli 55555
02/05/2007 Letter to FDA Amendment to Protocol

A0221007—1001.

Letter to FDA . Change‘ in investigator
for Protocol SP739.

‘ for Protocol AO221007. 1Submission under 21‘
C.F.R. 3l2.32(c) rez’

Mfg. Report No.:
000#5#2007—00070.

Letter to FDA Change in investigator
for Protocol SP739.

Letter to FDA Change in investigator
for Protocol A0221007.

Submission under 21

C.F.R. 3l2.32(c) re:

.Mfg. Report No.:
000#5#2005—00274.

Change in investigators
Letter to FDA for Protocol A022l0O7

and A0O221008. ‘

Submission pursuant to
21 C.F.R. §3l2.3l of

toxicology and ADME
information. '

FDA teleconference

regarding PAI readiness
of API manufacturer in;

Shannon, Ireland.

Advisory that Dr. Robert

Ryan will set up
O5/17/2007 Telephone call to appointment to discuss

FDA response and filing of
NDA.

Change in investigatorsi
Letter to FDA for Protocols SP669 and

SP739.

Telephone call to FDA decision following
FDA review of Schwarz

submission on PAI.

Change in investigators;

Letter to FDA for Protocol A0221007—l1011.

Submission pursuant tot
21 C.F R. §3l2.32(c) re:

Mfg. Report No.:
2007042502.

Submission of Annual

Letter to FDA Report pursuant to 21‘
C.F.R. §3l2.33. ‘
Request for Type C‘

meeting and information‘

02/20/2007 

 
  

 
 

 
  

  

 
 

 
  

  

  
  

  

02/27/2007

  03/01/2007 Letter to FDA  
 
 

03/20/2007

03/23/2007

 

   
03/28/2007 Letter to FDA~

 

04/23/2007

 
   

05/00/2007 Letter to FDA

 

 
 

05/16/2008 Meeting with FDA

 
 

 
 
 

  
 

 

 

 
 

 

 

 
  

  

05/18/2007

05/22/2007

i 05/24/2007

 
   

06/07/2007 Letter to FDA

   
 

 
 

 

06/11/2007

05/13/2007 Facsimile to FDA  
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LIT, In_.._,__

oackaoe.

!

 

for Protocols A0221007

’ and A0221008.

Acknowledgment of

request for Type C

meeting and schedule.

Request for review of

Letter to FDA proposed . trade name
“ TovIAz"‘. "

Copy of Establishment

Inspection. Report (EIR)

for inspection conducted

September 26-27, 2006.

Establishment Inspection

Report (EIR) for

Request for Type C

‘ 06/13/2007 Letter to FDA meeting and information
’ V gackage.

06/20/2007 Letter to FDA Change in investigator
for Protocol SP739.

06/20/2007 Letter to FDA Change in investigators

06/27/2007 Letter from FDA

06/28/2007

 
  

  
  

  
  
  
 

  

O7/O3/2007 Letter from FDA

 
 

 

 

07/03/2007 Letter from FDA

 
 

 

 

 

‘ inspection conducted

l Seotember 26-27, 2006.
Submission pursuant to

 

07/18/2007 Letter to FDA 21 C F.R. §3l2.30 of new

protocols A0221014 and
AO221044.

Facsimile to FDA‘ Request for attendees
list and titles.

Notification of change

of ownership of
fesoterodine NDA from

Schwarz Pharma, Inc. to

Pfizer, Inc. -

General correspondence
in reference to Schwarz

Pharma amendment to IND

with letter dated July

30, 2007. ‘
Submission pursuant to

Letter to FDA 21 C.F.R. §§3l2.30 and
312.31.

Notification that change

of IND sponsorship from

08/27/2007 Letter from FDA Schwarz to Pfizer is;
effective on August 1,
2007.

 

; o7/24/2007

  
  
  

  
 

 

 
07/30/2007 Letter to FDA

 

  
  

  

 

 
 
 
 
 
 

07/31/2007 Letter to FDA

 

  

 

O8/l6/2007

Official minutes for;

08/29/2007 Letter from FDA cancelled August 27,i
2007 meeting. ‘

' Request for‘

i clarification to DRUP ‘
i 08/30/3007_ Letter_to FDA "1 res:9nse4f tow sgonsgr
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F~4" 8 ””’*”””’”’"*”””EEEEEI6H“§’EETAEEEBI1IEy
reg irement.

. Acknowledgement of
authorization .

08/31/2007 Letter to FDA transfer ownership i
NDA from Schwarz Pharma

' to Pfizer Inc.

Acknowledgement of

receipt of August 31,
2007. notification of

09/06/2007 Letter from FDA

change of ownershig.

Amendment to protocols09/13/2007 Letter to FDA
AO221008 and AO22lOl4.

Clarification questions
10/03/2007 Telephone call to regarding _‘ product

FDA descriogion.

  

    
 

 
 

 

   

 

  
  
 

 

 

 
 

 

10/09/2007 Amendment to protocolsAO221008 and A022lOl4.

10/23/2007 Amendment to protocols. AO221008 and A022l0l4.

FDA response to August

Letter from FDA 30, 2007 request for

 

 
10/25/2007

clarification of

stability reo irement-
Obtain clarification for

basis of stability

Letter from FDA requirement requesting
addition of new API

manufacturing site.

i

, Submission’ pursuant to
, 11/15/2007 Letter to FDA 21 C.F.R. §312.30 of new

; yrotocol'A0221046.

i

  
  

  
  

11/07/2007

12/06/2007 Letter to FDA Amendment to protocols
AO221008 and A0221009.

Reply to FDA October 25,’

2007 letter; reply to
request for structural

12/10/2007 Letter to FDA elucidation, impurity

' profile, and stability

data; and. acceptability

. of proposal for addition

of Ringaskidd_ site.

T 12/18/2007 Amendment to protocolsA AO221008 and A0221009.

Amendment to protocolsi
‘ 01/15/2008 Letter to FDA A0221008, A0221009, and}

~ A0221046.

Amendment to protocols,
‘ 02/14/2008 Letter to FDA A0221008, A0221009, and

A0221046. ‘

 

 
~ 02/14/2008 Letter from FDA Reply to December 10,!

2007 inq iries.

_14/08eetto ,.-L  
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  A022l008. 8

04/Ol/2008 Letter to FDA Request for withdrawal

‘ ’ of review of proposed
trade name “RENUACW.”

Letter to FDA Amendment to Protocol
A022lOO9.

Letter to FDA 'Complete response to FDA

“Approvable Letter” of

Januar_ 25, 2007.

Submission. of newi
Protocol AO221062 and;

amendment to Protocolsi
A022l009 and AO22lO46.

FDA »Reviewing Division

request for point of~
Contact information. for

all facilities in NDA. a

Submission of Annual

Letter to FDA Report pursuant to 21
C.F.R. §3l2.33.

Tentative acceptance of

proposed trade name

“TOVIAZ“ and request
for submission of

container and carton‘
labels.

FDA request for formal

submission confirming
fesoterodine site

readiness. F

Confirmation that

manufacturing ' and

testing facilities are

read_ for insoection.

 04/08/2008

05/01/2008

 
 
 
  

 
 

 

 
.05/08/2008 Letter to FDA

 
 

  

 

05/08/2008 Email from NDA

 
 

  

05/O9/2008

 
 
 

  
  
 

05/12/2008 Letter from FDA

 

  
 

 

  
 

05/l9/2008 Letter from FDA

  
 

 
 
 

 
  

 
05/l9/2008 Letter to FDA

 

i 05/20/2008 Letter to FDA Submission of, Safety‘
1 Regort No. 2008038883. '

i Acknowledgement of May!
05/20/2008 Letter from FDA 1, 2008 resubmission of.

NDA. '

06/05/2008 Letter to FDA 1Protocol A022106l. ,

 

 

  
 

 Method validationi
reports for studies;

AO22l004, A022l0l5,.

A022l044.. Method;
validation report and.
study specifici

bioanalytical reports of
studies SP857 and SP877.

Letter to FDA Amendment to Protocol

A022106l.

_Tele3hone“7 call to fito include Ringaskidd_,J

-25-

06/18/2008 Letter to FDA

 

  
  

   
06/24/2008
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.‘ 10/20/2008

 
 

 
 
 
 

 
 

DA Ireland asialternate API

manufacturing site.
i

 07/ll/2008 Letter to FDA Amendment to Protocols
V A022lO09 and AO22l046.

Response to July 7, 2008

Letter to FDA request for specific

patient CRFs.

Submission of follow—up

Letter to FDA to May" 20, 2008 Safety

Report No. 2008038883.
Amendment to Protocols

Letter to FDA AO22lOO8, A022lO09,

A022l046, and AO22l06l.

Inquire if Office of,

Compliance has
scheduled, or will

schedule, Va PAI of API
and product

’manufacturing sites
listed in NDA.

i

; 07/17/2008

07/31/2008

08/07/2008

 
 

 

  
  

  

   

08/12/2008 Email to FDA +

 
Submission of new Form

Letter to FDA ' FDA 3542a and eCTD‘

‘ uodates.

Proposal of CBE-30 post-

approval supplement to

include Ringaskiddy as
alternate API

manufacturing site.
Amendment to Protocols

A022lO09 and AO22l046.

Communication to Submission of Pre-Launchi

FDA Importation Request i

(PLAIR) . i
i

 

 
  
  

  
 

 

  
  

  

  
  

 

08/20/2008

 

 

08/26/2008 Letter to FDA

 
09/04/2008 Letter to FDA

09/10/2008

09/17/2008

09/22/2008
Email from FDA PLAIR aroval.
Letter to FDA Amendment to Protocol

A022lO09.

Withdrawal of

in Module 1:

bottle topper, Toviaz"
Move4ward. brochure, and

Toviaz" Move4ward
tracker.

Letter to FDA Amendment to Protocols

A022lO09 and AO22l046.

Letter to FDA Submission of PI and
PPI . "

 
 

  
 

10/07/2008 Letter to FDA  

   
l0/17/2008

 

    Follow-up to May 20,,

2008 Safety Report No.;
10/28/2008 Letter to FDA 2008038883 ' and‘

submission of new Safety
Reoort No. 2008086760.

Letter from FDA Marketing approval

lettertt , I i

10/31/2008
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EXHIBIT I

POWER OF ATTORNEY

Schwarz Pharma AG (“Schwarz”), a corporation organized

and existing under the laws of Germany, with a principal

place of business at .Alfred-Nobel—Strasse 10, 40789

Monheim, Germany, and a subsidiary of UCB S.A., a

corporation organized and existing under the laws of

Belgium, with a principle place of business at Allée de la

Recherche, 60 Bruxelles 1070, Belgium, represents:

(1) that it is the owner of the entire right, title and

interest in and to Letters Patent of the United States No.

6,858,650 by virtue of an Assignment recorded in the United

States Patent and Trademark Office at Reel 013122, Frame

0883, on May 14, 2002;

(2) that said patent discloses and claims the chemical

substance described therein as Toviazm, known as fesoterodine

fumarate;

(3) that Toviazw has undergone regulatory review by the

United States Food and Drug" Administration, prior to its

commercial marketing or use;

(4) that by an .Agreement dated .April 12, 2006 (the

“Agreement”), Schwarz granted to PFIZER INC. (“PFIZER”), a

corporation organized and existing under the laws of the

State of Delaware, and having its principle place of business

at 235 East 42mi Street, New York, New York 10017, United

States of America, an exclusive license under said patent;

(5) that under terms of the Agreement PFIZER may

prepare, file and prosecute in the name of Schwarz an

application for extension of the term of said patent pursuant
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to 335 U.S.C. §l56, based on said regulatory review of

Toviazm; and

Schwarz hereby‘ appoints, authorizes and. empowers the

following individuals:

Raquel M. Alvarez, Reg. No. 45,807; Marie A. Aucoin,

Reg. No. 59,414; S. Christopher Bauer, Reg. No. 42,305; Gregg

C. Benson, Reg. No, 30,997; Brandon S. Boss, Reg. No. 46,567;

Garth Butterfield, Reg. No. 36,997; B. Timothy Creagan, Reg.

No. 39,156; J. Michael Dixon, Reg. No. 32,410; E. Victor

Donahue, Reg. No. 35,492; Steven. R. Eck, Reg. No. 36,126;

Patricia K. Fitzsimmons, Reg. No. 52,894; Grover F. Fuller,

Reg. No. 31,760; Martha A. Gammill, Reg. No. 31,820; Carl J.

Goddard, Reg. No. 39,203; Mary J. Hosley, Reg. No. 48,324;

Wendy Hsu, Reg. No. 42,794; Ye Hua, Reg. No. 53,042; Keith D.

Hutchinson, Reg. No. 43,687; Seth H. Jacobs, Reg. No. 32,140;

James T. Jones, Reg. No. 30,561; Robert M. Kennedy, Reg. No.

28,026; Sandra P. Kim, Reg. No. 58,212; Jennifer A. Kispert,

Reg. No. 40,049; Gabriel L. Kleiman, Reg. No. 40,681;

Kristina L. Kbnstas, Reg. No. 37,864; Julie M. Lappin, Reg.

No. 46,612; Lorraine B. Ling, Reg. No. 35,251; Vincent P.

Liptak, Reg. No. 53,225; Adrian G. Looney, Reg. No. 41,406;

Deborah A. Martin, Reg. No. 44,222; John C. Martin, Reg. No.

42,843; Scott A. McNeil, Reg. No. 37,185; William F.

Mulholland, Reg. No. 45,684; Martha G. Munchhof, Reg. No.

47,811; Arlene K. Musser, Reg. No. 37,895; Rona A. Nardone,

Reg. No. 55,481; Carmella A. O’Gorman, Reg. No. 33,749; A.

Dean Olson, Reg. No. 37,185; Bruce A. Pokras, Reg. No.

32,748; Philip B. Pblster II, Reg. No. 43,864; Stephen D.

Prodnuk, Reg. No. 43,020; Matthew J. Pugmire, Reg. No.

54,723; Joseph F. Reidy, Reg. No. 39,340; Robert T. Ronau,

Reg. No. 36,257; Matthew J. Russo, Reg. No. 41,282; Pamela G.

Salkeld, Reg. No. 38,607; Lisa A. Samuels, Reg. No. 43,080;
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Nicholas I. Slepchuk, Reg. No. 32,174; Christian M. Smolizza,

Reg. No. 46,319; Jason Tebbutt, Reg. No. 55,671; Jeffrey H.

Tidwell, Reg. No. 47,995; Bruce S. Weintraub, Reg. No.

34,277; John A. Wichtowski, Reg. No. 48,032; Scott A.

Williams, Reg. No. 39,876; Galina M. Yakovleva, Reg. No.

47,192; Lucy Yang, Reg. No. 40,259; Steve T. Zelson, Reg. No.

30,335; Austin W. Zhang, Reg. No. 48,061; and Brian C.

Zielinski, Reg. No. 34,462,

who are members of the PFIZER Patent Department and have

general authority to act on behalf of PFIZER in patent

matters to prepare, sign, and file in the _United. States

Patent and Trademark Office on behalf of, and as Agent for,

Schwarz, an Application under 35 U.S.C. §156 and 37 C.F.R.

§1.73O and §1.74O for extension of the term of United States

Patent No. 6,858,650, based on said regulatory review of

Toviazm, and to take all actions and perform all duties with

respect thereto and in support thereof that PFIZER. deems

necessary and proper to obtain an extension of the term of

United States Patent No. 6,858,650, based on said regulatory

review of Toviazm, and to protect the rights of Schwarz and

PFIZER.

Signed at Monheim , S19/rfV\.QV\z‘ , on this 12”‘ day of\

November, 2008.

gi 4. %
Name: Sabine Krohn, PhD

Title: Associate General Patent Counsel, Schwarz Pharma AG

By: 94%
Name: Frank Dressen, PhD

Title: Senior Patent Counsel, Schwarz Pharma AG
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office Address: COMMISSIONER FOR PATENTSR0. 13031 1450

AJexam\1ria,V'ugbxia 22313-1450www.usp(o.gov

APPLICATION NUMBER FILING OR 371 (C) DATE FIRST NAMED APPLICANT A'I'1"Y. DOCKET NO‘/TITLE

10/130,214 05/14/2002 Claus Meese 41946/32854

CONFIRMATION NO. 9833

;1D8;V;RDS & ANGER’ M, |l|ll||l||||l|||llllllllllllllllllll|llll||||lllllllllllllllllllllllllllllllllllllllllllllll
PO. BOX 55874 'OC000000018325923‘
BOSTON, MA 02205

Date Mailed: 03/20/2006

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/01/2005.

o The Power of Attorney to you in this application has been revoked by the assignee who has intervened as

provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

DESHAWN D DURHAM
OIPE (703) 308-9010

OFFICE COPY
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Page 1 of 1
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 ‘F .:.._ UNITED STATES PATENT AND TRADEMARK OFFICE
 
 

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addrcxs: COMMISSIONER FOR PATIENTSPO. Box 1450

Alexandria, Viginia 22313-I-I50
www.uspIo.gov

10/130,214 05/14/2002 Claus Meese 12961/46301

CONFIRMATION NO. 9833

§‘;i’,‘$ON & KENYON LLP llllllllllllllll||||lI|l|||l|l|Il||||||I|ll||||I||l||llllllllllllllIllllllllllllllllllllll
ONE BROADWAY “OC000000018325929*
NEW YORK, NY 10004

Date Mailed: 03/20/2006

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/01/2005.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

DESHAWN D DURHAM
OIPE (703) 308-9010

OFFICE COPY
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e@a/emerge  

 
  

  

 

d_ $6 U.S. DEPARTMENT OF COMMERCE
”’4DE“" PATENT AND TRADEMARK OFFICE

Docket Number:

TRANSMITTAL LETTER 58827(45107)
(New Atty. Docket No.: 12961/46301)

Application Number Filing Date Examiner Art Unit

R. L. mmown
Patent Number Issue Date

Invention Title

STABLE SALTS OF NOVEL DERIVATIVES OF

3,3-DIPHENYLPROPYLAMINES

 

 
 

 

 

  
 
 
    Inventor(s)

Claus MEESE

  

Address to: I hereby certify that this correspondence is being deposited with the
- - United States Postal Service with sufficient postage as first class mail

Comrnlssloner for Patents in an envelope addressed to: Commissioner for Patents, P.O. Box 1450,
P O Box Alexandria. VA 22313-1450 on

' ‘ . . . . Au 0 2 goAlexandria, Virginia 22313-1450 Dale: 6 ST la 1 5
Signature: a

h A. ppola (Reg. No. 3 
Sir:

Transmitted herewith for filing in the above-identified patent application is a Power of

Attorney by Assignee of Entire Interest (Revocation of Prior Powers and Appointment of New

Power) and 3.73(b) statement. Please note that two (2) copies are being submitted, each signed

by separate authorized representatives of the assignee.

Please record the Power and change of address in the above application.

In addition, please change the Attorney Docket Number for the above-identified patent

application from “58827(45107)” to -— 12961/46301 --.

KENYON & KENYON

One Broadway

New York, N.Y. 10004

(212) 425-7200 (telephone)

(212) 425-5288 (facsimile)

Customer No. 26646

 
NY0l 1036107 vl
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. \ Rear at/Aai,ABi,E eeev

  
  

 

‘A

1-‘ SE? 0 1 7°05 U.S. DEPARTMENT OF COMMERCE
3, ,.

"r»,,,,E,,,_a+ ‘ REVOCATION OF PRIOR POWER Docket Number:
OF ATTORNEY and APPOINTMENT

OF NEW POWER OF ATTORNEY BY

ASSIGNEE and 3.73 b STATEMENT

Application Number: Filing Date:

10/130,214 May 14, 2002

Patent Number: Issue Date:

6,858,650 February 22, 2005

Invention Title:

  
 
  

 
  

  
 

 

 

  12961/46301

 

   Inventor(s):

STABLE SALTS OF NOVEL DERIVATIVES Claus MEESE

OF 3,3—DIPHENYLPROPYLAMINES 
Commissioner of Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SIR:

SCHWARZ PHARMA AG, as assignee of the entire interest of the above-identified

patent by virtue of executed assignments as indicated below, hereby revokes all powers of

attorney previously given and appoints Bradford Paul Schmidt, Reg. No. 42,128, and the

practitioners associated with Kenyon & Kenyon’s customer number:

26646

to prosecute and transact all business in the Patent and Trademark Office connected
therewith.

’ SCHWARZ PHARMA AG, is the assignee of the entire right, title and interest in

U.S. Patent Application Serial No. 10/130,214 filed on May 14, 2002, now U.S. Patent No.

6,858,650 issued on February 22, 2005 by virtue of the following assignment of title from the

inventor(s) to the current assignee as shown below:

From: Claus Meese

To: Schwarz Pharma AG

The document was recorded on May 14, 2002 in the United States Patent and
Trademark Ofiice at Reel 013122, Frame 0883.

NYOI 1030429 v1 1
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' 8
Please send all correspondence and direct telephone calls to: EST All//fil W /MRI] 5‘: pflm“ I

Jeffrey Ginsberg, Esq.

Kenyon & Kenyon

One Broadway

New York, NY 10004
Customer No: 26646

The undersigned are authorized to act on behalf of the assignee:

SC P AG

. . ’ C v. 5
Date. August 22, 2005 By.

Name: Klaus Veitinger, M1)

Title: Executive Board Member,
Schwarz Pharma AG

SCHWARZ PHARMA AG

Date: By:

Name:

Title:
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OF ATTORNEY and APPOINTMENT
 

 
 

   12961/46301
  OF NEW POWER OF ATTORNEY BY

ASSIGNEE and 3.73 o STATEMENT

Application Number: Filing Date:

_
Patent Number: Issue Date:

—
Invention Title: Inventor(s):

STABLE SALTS OF NOVEL DERIVATIVES Claus MEESE

OF 3,3-DIPHENYLPROPYLAMINES

  
 
 

Commissioner of Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SIR:

SCHWARZ PHARMA AG, as assignee of the entire interest of the above-identified

patent by virtue of executed assignments as indicated below, hereby revokes all powers of

attomey previously given and appoints Bradford Paul Schmidt, Reg. No. 42,128, and the

practitioners associated with Kenyon & Kenyon’s customer number:

26646

to prosecute and transact all business in the Patent and Trademark Ofiice connected
therewith.

SCHWARZ PHARMA AG, is the assignee of the entire right, title and interest in

U.S. Patent Application Serial No. 10/130,214 filed on May 14, 2002, now U.S. Patent No.

6,858,650 issued on February 22, 2005 by virtue of the following assignment of title from the
inventor(s) to the current assignee as shown below:

From: Claus Meese

To: Schwarz Pharrna AG

The document was recorded on May 14, 2002 in the United States Patent and
Trademark Ofiice at Reel 013122 Frame 0883. 

NYOI 1030429 vl I
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Please send all correspondence and direct telephone calls to:

Jeffrey Ginsberg, Esq.

BEST
Kenyon & Kenyon 5?

E CQPVOne Broadway
New York, NY 10004
Customer No: 26646

The undersigned are authorized to act on behalf of the assignee:

SCHWARZ PHARMA AG

Date: August 22, 2005 By:

Name: Klaus Veitinger, NID

Title: Executive Board Member,
Schwarz Pharma AG

Date: August6_l~[, 2005  
Name: Detlef Thielgen

_ Title: CFO and Member of the Executive

1 Board, Schwarz Pharma AG

I
i
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 6,858,650 B1 Page 1 of 2
DATED : February 22, 2005
INVENTOR(S) : Meese

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

Colunm 1

Line 17, please correct "prodrugn" to -- prodrugs --

Line 26, please correct "3,3-diphenylpropylarines" to -- 3,3-diphenylpropylamines --

Column 3

Line 50, please correct "and X" to -- and X‘ --

Column 4

Lines 45-46, please correct "are that" to -- are manufactured in that --

Colurrm 5

Line 24, please correct "with agen " to -- with a reducing agent --

Column 13

Line 14, please correct "photometer. model" to -- photometer model --

Line 64, please correct "43.63" to -- 43.83 --

Column 15

Line 37, please correct "amorphous. solid" to -- amorphous solid --

Colunm 16

Line 37, please correct "125:59" to -- 125.59 --

Column 17

Line 6, please correct "[I]D2°=+6'°" to -- [I]D2°= +6.0 --
Line 23, please correct "Ms" to -- MS --

Column 23

Line 13, please correct "=l4.6" to -- = +l4.6 --

Line 47, "please correct "claims" to -- claim --

Column 24

Lines 15 and 21, please correct "claims" to -- claim --

‘ Line 46, please correct "physicologically" to -- physiologically --
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 6,858,650 B1 Page 2 of 2
DATED : February 22, 2005
INVENTOR(S) : Meese

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

Column 28

Lines 35, 38, 41, 45, 53 and 58, please correct "claims" to -- claim --

Column 30

Line 17, please correct "physicologically" to -- physiologically --

Signed and Sealed this

Ninth Day ofAugust,.2005

JON W. DUDAS

Director ofthe United States Patent and Trademark Oflice
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  Attorney Docket No.: 58827 (45107) 

 
 

gfiplican ,_;{\lo

Certificate of Express Mailing Under 37 CFR 1.10 

 
  

I hereby certify that this correspondence is being deposited with the United States Postal Service as

Express Mail, Airbill No. EV654384971 US in an envelope addressed to: 
 

 Attn: Certificate of Corrections Branch
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450 Certificate

on June 21,2005 ' 3 0
Date

 
  

 
  

 
Typed or printed name of person signing Certificate

(617) 439-4444
Telephone Number

 
  
 

 
Registration Number, if applicable 

  Note: Each paper must have its own certificate of mailing, or this certificate must identify
each submitted paper.
 

  
Certificate of Correction

Request for Certificate of Correction
Transmittal Letter
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(PATENT) 
IN THE UNITEDSTATS PATEN AND TRADEMARK OFFICE

In re Patent Application of:
Claus Meese

US Patent No. 6,858,650

Issued: February 22, 2005

Application No.: 10/130,214 Group Art Unit: 1624

Filed: May 14, 2002 Examiner: R. L. Raymond

For: STABLE SALTS OF NOVEL DERIVATIVES

OF 3,3-DIPHENYLPROPYLAMINES

TRANSMITTAL LETTER

Attention: Certificate of Corrections Branch

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Enclosed are the following items for filing in connection with the above-

referenced Patent Application:

1. Request for Certificate of Correction; and

2. Certificate of Correction.

495617

JUL 0 6
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Application No.: 10/130,214 2 Docket No.: 58827(45107)

The Director is hereby authorized to charge any deficiency in the fees filed,

asserted to be filed or which should have been filed herewith (or with any paper

hereafter filed in this application by this firm) to our Deposit Account No. 04-1105, under

Order No. 58827(45107). A duplicate copy of this paper is enclosed.

Dated: June 21, 2005 Respectfully submitted,

By  ’ '~ &/
Christine C. O'Day

Registration No.: 38,256

EDWARDS & ANGELL, LLP
P.O. Box 55874

Boston, Massachusetts 02205

(617) 439-4444

Attorneys/Agents For Applicant
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‘ \ Attorney Docket No. 58827 (45107)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: Claus Meese

U.S.P.N.: US 6,858,650 ISSUED: February 22, 2005

U.S.S.N.: . 10/130,214 FILED: May 14, 2002

GROUP ART UNIT: 1624 EXAMINER: R. L. Raymond

FOR: STABLE SALTS OF NOVEL, DERIVATIVES OF 3,3-
DIPHENYLPROPYLAMINES

Attention: Certificate of Correction Branch
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT

FOR PTO MISTAKE (37 C.F.R. SECTION 1.322(3))

Attached, in duplicate, is PTO/SB/44 (also Form PTO-1050), with at least one copy being
suitable for printing.

NOTE: Fam PT0——I 050 (or PT0/SB/44), using the column and line number in theprinted

patent, should be used exclusively regardless ofthe length or complexity ofthe subject matter. MP.E.P.
section 1485, 7th ed.

NOTE: The patent grant should be retained by the patentee. The PTO does not attach the

certificate of correction to the patentee’s copy of the patent. The patent grant will be returned to the

patentee if submitted. M.P.E.P. section 1485, 7th ed.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 1, line 17

Please correct:

" prodrugn”

to

—prodrugs—-
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Explanation of PTO error, and description of documentary support:

The recitation of “prodmgn” of US 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 1, line 9.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 1, line 26

Please correct:

" 3,3-diphenylpropylarines ”

to

— 3,3-diphenylpropylamines --

Explanation of PTO error, and description of documentary support:

The recitation of “3,3-diphenylpropy1arines” of US 6,858,650 is incorrectly recited. The correct

recitation can be found in the US application as originally filed, at page 1, line 19.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 3, line 50

Please correct:

Hand X 99

to

—andX--

Explanation of PTO error, and description of documentary support:

The recitation of “and X” of US 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 6, line 19.

JUL 0 5 2035
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The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 4, line 45-46

Please correct:

.-...,w.-«M...
" are that”

E

F to

— are manufactured in that --

Explanation of application error, and description of documentary support:

The recitation of “are that” ofUS 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 8, line 4-5.

The exact colurrm and line number where the error is shown incorrectly in the issued patent are:

Column 5, line 24

Please correct:

" with agent”

to

— with a reducing agent --

Explanation of application error, and description of documentary support:

The recitation of “with agent” of US 6,858,650 is incorrectly recited. The correct recitation can

be found in the US application as originally filed, at page 9, line 2-3.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 13, line 14

JUL 0' 6 2005
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Please correct:

" photometer. model”

to

- photometer model --

Explanation of application error, and description of documentary support:

The recitation of “photometer. model” of US 6,858,650 is incorrectly recited. The correct

recitation can be found in the US application as originally filed, at page 22, line 9-10.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Colurrm 13, line 64

Please correct:

" 43.63 ”

t0

— 43.83 --

Explanation of application error, and description of documentary support:

The recitation of “43.63” of US 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 24, line 1.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Colurrm 15, line 37

Please correct:

" amorphous. solid ”

to

4 JUL 0 6 2005
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— amorphous solid --

Explanation of application error, and description of documentary support:

The recitation of “amorphous. solid” of US 6,858,650 is incorrectly recited. The correct

recitation can be found in the US application as originally filed, at page 27, line 10-11.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 16, line 37

Please correct:

" 125:59 ”

to

-125.59 --

Explanation of application error, and description ofdocumentary support:

The recitation of “125:59” of US 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 29, line 19.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 17, line 6

Please correct:

n [I]D20=-+6.0 an

to

— [1]D2°= +6.0 --

Explanation of application error, and description of documentary support:

JUL 0 6 2355
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The recitation of “[I]D2°””5'°” of US 6,858,650 is incorrectly recited. The correct recitation can be
found in the US application as originally filed, at page 30, line 20.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 17, line 23

Please correct:

H $9

to

_Ms__

Explanation of application error, and description of documentary support:

The recitation of “Ms” of US 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 31, line 11.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 23, line 13

Please correct:

" =14.6 ”

to

- = +14.6 --

Explanation of application error, and description of documentary support:

The recitation of “=14.6” of US 6,858,650 is incorrectly recited. The correct recitation can be

found in the US application as originally filed, at page 44, line 19.

The exact column and line number where the error is shown incorrectly in the issued patent are:

6

JUL 0 6 2°05
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Column 23, line 47; column 24, line 15; column 24, line 21; coluirm 28, line 35; column 28, line

38; column 28, line 41; column 28, line 45; column 28, line 53; column 28, line 58

Please correct:

" claims ”

to

— claim --

Explanation of application error, and description of documentary support:

The recitation of “claims” of US 6,858,650 is incorrectly recited. The correct recitation can be
found in the amendment filed November 3, 2003.

The exact column and line number where the error is shown incorrectly in the issued patent are:

Column 24, line 46; coluirm 30; line 17

Please correct:

" physicologically ”

to

— physiologically --

Explanation of application error, and description of documentary support:

The recitation of “physicologically” of US 6,858,650 is incorrectly recited. The correct recitation
can be found in the amendment filed November 3, 2003.

NOTE: This information should be identified in this request, however, on Form PTO—1050, only
the column and line number in the printedpatent should be used. M.P.E.P. section 1485, 7th ed.

JUL 0 6 2005
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4. Please send the Certificate to:

Christine C. O’Day
EDWARDS & ANGELL, LLP

P.O. Box 55874

Boston, MA 02205

Respectfully submitted,

2 ; s K. 5%
Christine C. O’Day

Reg. No.: 38,256

EDWARDS & ANGELL, LLP
P.O. Box 55874

Boston, Massachusetts 02205
Te1.: 617-439-4444

Fax: 617-439-4170

E-mail: coday@EdwardsAngel1.com
Date: June 21 2005 Customer No.: 21874 

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 150



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 151

PTO/SB/44 (04-04)
Approved for use through 04/30/2007. OMB 0651-0033

U.S. Patent and Trademark Ofiice: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection 01 information unless it displays a valid OMB control number.Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 6,858,650

DATED 2 February 22, 2005

|NVENTOR(S) : Claus Meese

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

Column 1, line 17

Please correct:

" prodrugn"

to

--prod rugs--

Column 1, line 26

Please correct:

" 3,3-diphenylpropylarines ”

to

-- 3,3-diphenylpropylamines —

MAILING ADDRESS OF SENDER: PATENT NO. 6 858 650

Christine C. O’Day
EDWARDS 8 ANGELL, LLP
P.O. Box 55874

Boston, Massachusetts 02205

 

JUL 0 6 2005
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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.
 

Column 3, line 50

Please correct:

"and X "

to

-- and X--

Column 4, line 45-46

Please correct:

" are that ”

to

-- are manufactured in that --

Column 5, line 24

Please correct:

"with agent "

to

-- with a reducing agent --

Column 13, line 14

Please correct:

" photometer. model "

to

-- photometer model -

MAILING ADDRESS OF SENDER:

Christine C. O’DayEDWARDS & ANGELL. u.r>
P.O. Box 55874

Boston, Massachusetts 02205

PTO/S8144 (04-04)
Approved for use through 0460/2007. OMB 0651-0033

U.S. Patent and Trademark Otfice: u.s. DEPARTMENT OF COMMERCE

Also Form PTO-1050

PATENT NO. 6 858 650 

_ JUL 0 5 2005
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PTOISB/44 (04-04)
Approved for use through 04/30/2007. OMB 0651-0033

U.S. 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 infomiation unless it displays a valid OMB control number.

(Also Form PTO-1050

Column 13, line 64

Please correct:

" 43.63 "

to

-- 43.83 --

Column 15, line 37

Please correct:

" amorphous. solid ”

to

-- amorphous solid --

Column 16, line 37

Please correct:

" 125:59 "

to

-- 125.59 —

Column 17, line 6

Please correct:

in [|]D2O=+6.0 n

to

-- [i].,2°= +6.0 --

MAILING ADDRESS OF SENDER: PATENT NO. 6 858 650

Christine C. O'Daysow/was s ANGELL. LLP
P.O. Box 55874

Boston, Massachusetts 02205

 

JUL 8 6 2833
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PTOISBI44 (04-04)
Approved for use through 04/30/2007. OMB 0651-0033

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMB control number.Also Form PTO-1050

Column 17, line 23

Please correct:

uMsn

Column 23, line 13

Please correct:

" =14.6 "

to

--= +14.6 --

Column 23, line 47; column 24, line 15; column 24, line 21; column 28, line 35; column 28, line 38;

column 28, line 41; column 28, line 45; column 28, line 53; column 28, line 58

Please correct:

" claims ”

to

-- claim --

MAILING ADDRESS OF SENDER: PATENT NO. 6 858 650

Christine C. O'DayEDWARDS & ANGELL. LLP
P.O. Box 55874

Boston, Massachusetts 02205

 

JUL 06 2005
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PTOISBIM (04-04)
Approved for use through 04/30/2007. OMB 0651-0033

U.S. Patent and Trademark Ofiicez U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of infonnation unless it displays a valid OMB control number.Also Form PTO-1050

Column 24, line 46; column 30; line 17

Please correct:

" physicologically ”

to

-- physiologically —

MAILING ADDRESS OF SENDER: PATENT NO. 6 858 650

Christine C. O’DayEDWARDS 8. ANGELL, LLP
P.O. Box 55874

Boston, Massachusetts 02205

 

JUL 0 6 2005
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PTO/SBI44 (04-04)
Approved for use through 04f30/2007. OMB 0651-0033

U.S. Patent and Trademark Ofiice: US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a oollection of information unless it displays a valid OMB control number.Also Forrn PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. I 6,858,650

DATED : February 22, 2005

|NVENTOR(S) : Claus Meese

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

Column 1, line 17

Please correct:

" prodrugn"

to

--prodrugs—

Column 1, line 26

Please correct:

" 3,3-diphenylpropylarines ”

to

— 3,3-diphenylpropylamines -

MAILING ADDRESS OF SENDER: PATENT NO. 6 858 650
Christine C. O’DayEDWARDS & ANGELL, LLP

P.O. Box 55874 . ~
Boston, Massachusetts 02205 ‘JUL 0 6 £305
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PTOISBI44 (04-O4)
Approved for use through OM30/2007. OMB 0651-0033

US. 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.

Column 3, line 50

Please correct:

"and X "

to

-- and X--

Column 4, line 45-46

Please correct:

" are that "

to

-- are manufactured in that —

Column 5, line 24

Please correct:

" with agent ”

to

— with a reducing agent --

Column 13, line 14

Please correct:

" photometer. model "

to

- photometer model -

MAILING ADDRESS OF SENDER:

Christine C. O'DayEDWARDS & ANGELL, LLP
P.O. Box 55874

Boston, Massachusetts 02205

Also Fonn PTO-1050

PATENT N0. 6 858 650 

JUL 0 6 zoos
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N..._ wm

PTOISBI44 (04-04)
Approved for use through 04/30/2007. OMB 0651-0033

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

Column 13, line 64

Please correct:

" 43.63 "

to

-- 43.83 --

Column 15, line 37

Please correct:

"amorphous. solid ”

to

-- amorphous solid --

Column 16, line 37

Please correct:

" 125:59 ”

to

-- 125.59 —

A Column 17, line 6

Please correct:

.. [|]D20=-I-6.0 an

to

-- [|]D2° = +6.0 —

MAILING ADDRESS OF SENDER:

Christine C. O’Dayeowmos & ANGELL, LLP
P.O. Box 55874

Boston, Massachusetts 02205

(Also Form PTO-1050

PATENT NO. 6 858 650 

JUL 0 6 2005
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PTOISBI44 (04-04)
Approved for use through 04/30/2007. OMB 0651-0033

U.S. 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 vafid OMB control number.Also Form PTO-1050

Column 17, line 23

Please correct:

"Ms"

Column 23, line 13

Please correct:

" =14.6 "

to

Column 23, line 47; column 24, line 15; column 24, line 21; column 28, line 35; column 28, line 38;
column 28, line 41; column 28, line 45; column 28, line 53; column 28, line 58

Please correct:

" claims ”

to

-- claim --

 MAILING ADDRESS OF SENDER: PATENT NO. 6 858 650

Christine C. O'Day
EDWARDS 3. ANGELL, up

P.O. Box 55874 _
Boston, Massachusetts 02205 —

JUL 0 6 2005
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PTOISBI44 (04-04)
Approved for use through 04I30I2007. OMB 0651-0033

U.S. Patent and Trademark Otfica: U.S. DEPARTMENT OF COMMERCE
_ Under the Paperwork Reduction Act cl 1995. no persons are required to respond to a collection of information unless it displays a valid OMB control number.Also Form PTO-1050

Column 24, line 46; column 30; line 17

Please correct:

" physicologically ”

to

-- physiologically —

MAILING ADDRESS OF SENDER: PATENT NO. 6 858 650

Christine C. O’Day
EDWARDS & ANGELL. LLP
P.O. Box 55874

Boston, Massachusetts 02205

 

JUL 0 6 2005
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.1 0»?-°”"*°*’ /Mr

PTO/SB/21 (09-04)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
- rwork Reduction Act of 1995, no - - rsons are re uired to res nd to a collection of information unless it dis la a valid OMB control number.

110/130 214-Conf. #9833
May“ 2°02

1524
2- C» We’

—58827<45‘°7>

ENCLOSURES (Check all that apply)

B Fee Transmittal Form D Dmwingm I , gft_tre(r:Allowance Communication

E’ UcenSing_re,ated Papers Appeal Communication to Board ofAppeals and interferences

 

 

  
 
 
 

 

 
 

 
 

 
 
 

TRANSMITTAL

FORM

(to be used for all correspondence after initial filing)
 
  
  

- - Appeal Communication to TC
El Petmon (Appeal Notice, Brief, Reply Brief)

Petition to Convert toa |:lP - ta I f (-Provisional Application ropne ry norma Ion

- - Power of Attorney, Revocation ElCl Affidavits/decIaration(s) Change of Correspondence Address Status Letter
- - - - - Other Enc|osure(s) (please

El Extension of Time Request El Terminal Disclaimer Identify below):

C] Express Abandonment Request El Request for Refund Return Receipt Postcard
Supplemental Infonnation
Disclosure Statement |:l CD’ Number of Com
Certified C°pV °f Pfi°r"V C) Landscape Table on CDDocument(s)

Reply to Missing PartslIncomplete Application

Reply to Missing Parts under
37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
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(I9) Orszégkédz N (l 1) Lajslromszém:

LE1'RAs 212 729 13

  
§ (21) A bejelcnles ugyszama: I069/89 <5 1) l'“- C”
-— (22) A bejelenlés napja: 1989. O1. 20. C 07 C 215/54

; (30) Elsdbbségiadalokz C 07 C 217/52'83/00207-6 I988. 01. 22. SE C 07 D 207,06
w (86) Nemzetkézi bejeiemési mm: PC!‘/SE 39/00015 C 07 D 207,12
r. (87) Ncmzclkiizi kézzétéleli Slim: WO 39/06644 C 07 D 2”/I4
ITI c 07 D 211/40

MAGYAR A 6| K 311135
’ K62-I-AHSASAG A 61 K 31/395

"‘G‘'‘" (40) A kiizzélélel napja: 1992.01. 28.
_< SZABADALMI . d .

HWATAL (45) mclggligigdeilgsgrgek déluma a Szaba almi0 ony n: . . .

(72) Fcllalélék: (73) Szabadalmas:

Glas. Gunilla, Spanga (SE) Pharmacia AB. Stockholm (SE)
Ifinsson. Nils Ake. S6den'a'lje (SE) . _

.Mikiver. Lembil. 1ama(s1-2) (74) "“P"‘°'°~
Moses. Pinchas. Salisjts-Boo (SE) ADVOPATENT Szabadaimi Iroda. Budapest
Nilvcbranl. Lisbel. Bromma (SE)
Sparf. Bengt Ake. Trangsund (SE) 

(54) Eljérés 3,3-dHenll-proplIamln-szérmazékok és ilyen vegyfileteket
tartalmazé gydgyszerkészftmények elééllitéséra

(57) KIVONAT

A laléimény az ( I) éltalénos képleuel jellemzetl 1.'1j 3.3- R’ jelenlése hidrogénatom vagy I-4 szénatomos
difenil-propil-aminok és ilycn vcgyiiletckcl ianalmazé alkilcsoport. és
gyégyészali készftményck clééllfléséra vonalkozik. R‘ jclcnlésc I-6 szénalomos a|kil-. 1-6 szénato—

Az(l)éllalénos képlelben mos hidroxi-alkil- vagy 1-adamanlil-csoporl.
R‘ jclcmésc hidrogénatom vagy mctilcsoporl. mimellell az R5 65 11° szubsztitucnsekbcn
R’ jclenlése hidrogénatom. halogénalom, hidroxil-. egyiluesen Iegalébb 3 szénalom van, vagy

meu'l— vagy mctoxicsopon, R5 :55 R‘ cgyiin cgy 4r-6 sztnalomos alkilénléncol
R3 jclcnlésc hidrogénalom. halogénalom. hidroxil-. képez. amely négy I-4 szénalomos alki1csopon~

melil- vagy meloxicsoporl. la] 65 adolt esctbcn egy hidnoxilcsopomal van
R‘ jelenlése hidrogénalom. halogénatom. hidmxil: helyettesftve.

vagy mctoxicsopon. Az dj vegyiiilelck és az ezcket lartalmazé gy6gy-
X jelcnlésc (2) éllalénos képlelfi csopon, amelyben szerkészflményck anlikolincrgiés haléstiak.

R‘ a
oa‘

»‘ :
CH—CHZ—CHz-X -N\ '-

A R‘ NR
'5

R (1 ) ( 2) 3
A le1'ra': Ierjedelmz: 28 aldal (ezen beliil 5 lap ébra)
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A ialélmény Lfirgyél iij. anlikolinergiés halfisii 3.3—dife—
niI—propiI-amin-sLfinna.L£kok es ezekel lanalmazo gy6-
gyésuli készftmények eléélmési eijarésa képezi.

A 215 499 sz. svéd smbadalmi leinis ismcrtel n6-
hfiny 3.3-difenii-pmpilaminl, ameiyck kedvezé ha1ésii-
ak a szfvre as a verkeringésre. Ezek a gyogyhaiésii
3.3-difenil-propilaminok szekunder aminok. Ugyanez
a svéd szabadalmi leirfis néhény kéztilermékel is be-
mulal. amelyek az amin nitrogénjén ammiis sz.ubszu'lu-
cnsckei mrlalmazti lercier aminok. Scm a végIerm6ke-
ken (szekunde_r aminok). scm a kéztitennékeken (lerci-
er aminok) nincs a fenil-esoponokon orto-helyzetfl hid-
roxil vagy mctoxi csopon; a szabadalmi igény kifeje-
uuen csak meui- és para-szubsztituenselue vonatko-Lik.

lsmercles. hey a keteskedelmilcg kapham gy6gy-
hatésii szer. a lerodilin az (A) szerkezcti kepieuel jelle-
mezhelé. anlikolinergifis halésii. és jél felszivédik 8
szervezclben. Biolégiai felezési idejc awnban igen
hosszii. 65 mini lfibbféle halésii szcr. ckfizben mas
farmakologiai surepei is jatszik, fgy kalcium-anmgo-
nisla. noradrenalin antagonism. aniihiszlnmin lulajdon—
ségii és er6s hatéssal van a szfvre is.

A 3 446 901 sz. USA-beli. valamim az I 169 944 és
1 I69 945 sz. bril szabadalmi lcfrfisok is 3.3-difenil-
propilaminokkai foglalkoznak. amelyeknek gy6g_vé-
szati készitményei dcpressziécllenes halésiiak. Ilycn az
N.N-dimetil-3—(2~metoxi-fcnii)-3-fenil-propilamin.
ameiy kémiai szerkezelét ickimve a legkézelebbi ha-
sonléségot mulal a jelen lalélmény szerinli anyagokkal
(lésd az ésszehasonlilé prébéknl a lefrés végén). A
Ill 894 sz. dén smbadalmi lcirés kiiiiinleges eljérfisl
mutai be egyes oiyan difenil-a1kil—aminok eldéllilésfira.
amclyek haléssal vannak a szfvre és a vérkeringésre.
A1 in szerepld vegyiilclek primer es szekunder ami—
nok. és cgyikiikbcn sincs a fcnil-gyiirfin orio-helyzcl—
ben scm hidroxil. sem alkoxi szubsztiluens. A Chemi-

cal Abslmcls 97. I20 l05n (I982) lefrésban szerepel-
nek olyan N-aril-alkil-izokinolinok. arnelyckben lehel
a fcnil-gyfirfln orto-helyzelben hidroxil csoporl. E ve-
gyiiielek szimpalolilikus halésiiak. és az ammds
szubszliluensekel a nilrogénatom hordozu.

A lalélmény célja oiyan iij lfpusfl 3.3-difenil-propib
aminok clfiéllflfisa. amclyek amikoiincrgias haiésa
jobb. elsdsorban az emlfleu egyéb rcndszerekéhez kc’-
pesl és akul ioxikusséguk szemponijébél.

A laléimény célja tehél az (I) éltalénos képlelfi. iij
3.3-difenil-propil-amin-szérmazékok elééllflésa‘. ebben
a képlelben
R‘ jelemésc hidrogénalom vagy metilcsoporl.
R1 jelenlése hidrogénalom. haiogénalom. hidmxil—.

meliI- vagy metoxicsoporl.
R-‘ jeleniése hidrogénalom. halogénatom. hidroxil-.

mciil- vagy meioxicsopon.
R‘ jelentése hjdrogénalom. halogénalom. hidroxi]-

vagy meloxicsoporl.
X jelenlése (2) éltalénos képieui csoporl. amclybcn

R5 jelenlése hidrogénalom vagy I-4 szénaiomos
alkilcsoporl, 65

R5 jclenlése 1-6 szénaiomos aikil-. I-«6 sLénalo-
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mos hidroxi-alkil- vagy I-adamamil-csopon.
mimelleu at R’ és R‘ szubszlituensekben cgyiil-
tesen legalébb 3 szénalom van, vagy

R5 65 R° egyiiu egy 4-6 szénaiomos alkilénléncot
képez. amely négy 1-4 szénalomos alkilcso-
pornal es adon esetben egy hidroxilcsopomal
van helyeuesfive.

A1. (I) fltalénos képlelfl vegyiilctek sékal is alkal-
halnak fiziolégiailag elfogadhatfi. surves 6s snervellen
savakkal. igy a talélmény a smbad bézisokon Idviil
ezek savaddfciés s6il is magéban foglalja. Ilyen s6kép-
z6 sav lehel péidéul a sésav. a hidrogén-bromid, a
hidrogén-fumarél és ezekhez hasonldki

Ha a.z iij vegyiilelek optikai izomereket alko!hal-
nak. a talélmény a racém keveréken kfviil kilerjed az
egycs enamiomerekrc is finmagukban.

A2 (I) éllaifmos képlclben X helyén allé tercicr
amin-csoportok el6ny6s véltozatai az (a)—(f) lcéplelfiek.
amelyek adott eselbcn egy vagy lébb hidroxilcsoponol
is lartalmazhalnak.

Néhany példa az eidnyés. (I) éltalanos képleifi ve-
gyiiletekre:
— N.N-diizoporpii-3-(2-hidroxi-5-melil-fenii)-3-fe-

nil-propilamin és cnnck (+)-izomcijc.
— N-meiii-N-terc-bulii-3-(2-hidroxi-fenil)-3-fenil-

propilamin.
— N-meiil-N-lerc-bulii-3-(2.4-dihidroxi—fenil)-3—fc—

ni|~prupilamin.
— N-metil-N-lerc-bulii-3-(2—hidroxi-fenil)-propil-

amin. -
— N.N—diiLopropiI-3.3-bisz-(2-hidroxi-fenil)—propiI—

arnin.
— N.N-diizopropiI-3-(2.5-dihidroxi-fenil)—3-fenii-

propilamin.
- N-melil-N-terc-bulil-3-(2.5—dihidroxi—feni|)-3—fc-

nil-propilamin.
- N.N-diizopropiI-3-(2-meloxi-fenil)—3-fcnil«propil-

amin.
- N-[3-(2-meloxi-fenily3-feniI-propil)-2.2.6.6-(etrm

mctii-piperidin.
A2 (1) éltalénos kepleia vegyiilelekcl a lalélmfiny

énelmében oly médon élliljuk el6. hogy
a) cgy (3) fiitalénos képletiil. reaklfv észlerezéssel el6-

fiilftou 3.3-difenil-propanol szarmazékol. ahol az
R‘-R‘ szubsztituensek a fenti rncghaiarozésoknak
felelnek meg. az eselleges hidroxil csoporiok védve
lehelnek — el6ny6sen - meliiezéssel vagy benz_ile-
zéssei. Y hclyén pedig lecserélhetd csopon. e]6ny6-
sen halogén. alkil vagy aril-szulfonil-oxi csoporl
zill. reagéltalunk egy (4) éilalénos képietfi aminnai.
amelyben X szubsziiluens a fenii meghaiérozésnak
felei meg; vagy

b) egy (5) éllaiénos képletfi 3.3-difenil-propionamid
szénnazékol. amelyben az R'—R‘ :55 X szubszlilu-
ensek a fenli meghalérozésoknak felelnek meg, az
eseileges hidroxil csoponok pedig védve lehelnek.
el6ny6sen kompiex fem-hidriddel redukélunk:
‘'33)’

c) egy (7a) vagy (7b) éltaiénos képletfi 3.3-difenil-
pmpil-amin szérmazékol — ahol R‘. R’. R’. R‘ 65 X
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jclenlésc cgyezik a térgyi ktirbcn megadollal és az
adou eselben jeIenIev6 hidroxilcsoponok pcdig
védvc is Iehetnek. W hclyén pcdig hidroxilqsopon
vagy halogénaxom fill — rcdukélunk ; vagy
az X jclentésébcn R5 hclyén mclilcsoponot. R‘ he-
Iyén pcdig 2-6 szénalomos alkil-, 2-6 szénalomos
hidroxi-aIkiI- vagy I—adamantiI-csoponoi larIaIma-
26 (I) élialfinos képlctd vegylllcick eldéllftéséra
cgy (6) éiialanos képietfi szekunder 3.3-difeniI-pro-
pil-amin szérmazékot — a képlctben R‘. R’. R’ 65
R‘ jclentése cgyczik a lérgyi ktirben megadonal. és
a vegyiileiben az esclicges hidroxilcsoponok védve
Iehemek. Z helyén pedig a fcmi meghatérozésok
szcrimi R‘ szubszliluensck egyike éllhat metiIcso-
port kivételévcl — N~meLiIeziink;
majd

— kivénl eseibcn a kapou (I) éltalanos képictfi vcgyi.i-
Ielel feniicsoponon halogénezziik.

— az adon esetben jeIcnIév6 véddcsoponokal Iehasi'(-
juk:

— kivém esclben a kapoll. (I) filialénos k6pIclnck
mcgfcIeI6 bézist fiziolégiailag elfogadhalé savak~
kal savaddfcids sévé alakitjuk éi. vagy fordfiva;
éslvagy

— kivénl csclbcn az optikai izomcrck kapou elcgyéi
az egyedi cnaniiomcrekrc vélasztjuk szél.
A fem Iein eljérési mfivclclckct énmagukban ismen

médszcrckkel éslvagy az alabbiakban ismenelell pel-
dék szerinl. mindig a kfvént amino-csoponoknak és a
benzolgyflrfikén |év6 szubszlitucnscknck megfelelfien
hajthaijuk végre. '

A hidroxil-védécsoportok eliévolilisét példéul hid-
rogén-bromiddal. bér-tribromiddal vaI6 kczclésscl
vagy kaialilikus hidrogénczéssel hajthaijuk vég-re.

A2 oplikai izomerek elegyeinek szétvélaszléséi
egyedi enantiomcrckre a kirélis savakkal alkolou sék

frakcionéli I<risiéIyosi'iAs2ivaI vagy kirélis oszlopon
végzcu kromalogréfiés szétvélasztéssal végezhetjiik.
i A (8) éllalénos képlclfi vegyfiletclg. amelyekben
R'—R‘ szubsziilucnsek a fenli meghatérozésoknak fe-
IeInck meg. valaminl a megfcleld védetl vcgyfllelck (ha
védcu hidroxil csoporlokat lartalmaznak) alkalmas
kézlitcrrnékek példéul az (I) éilalénos képletfi vcgyiiIe-
lck elééilfuiséhoz. Ezek a vcgyfllclek kiilfinfélc. (‘inma-
gukban ismeri mddszerekkcl éllflhaiék eI6. példéui
iigy. hogy egy megfelclden hclyetlcsfleu (9) élialénos
képleui difenil-mcténra valamcly alkalmas bézis. pil-
déul nétium-amid jelenlélében 21 (I0) képlctfi c1iIén-
oxidol addicionéljuk.

A (8) éltalénos képletfl vegyiilclckct a mcgfcleld
3,3—difcni!-propionsav szarmazékok redukéléséval is
eI6 Iehel éllftani, clényésen komplex fém-hidridek al-
kalmazéséval.

A (8) éllalénos képleifl 3.3-difenil-propanolok k6-
nyelmcscn étalakfihaték a mcgfclclé. (3) éltalénos kép-
Iclfi. rcakiivan észlerezen szfirmazékokkii énmagéban
ismen médszerrel. fgy a hidroxil csoporl eIiévoIi‘i2is6-
val. pl‘ halogénatomra. aIkiI vagy ariI-szuIfonil-oxi-
csoportra vaio kicscrélésscl.

A7. (5) éllalénos képlclfi 3.3-difenil-aminokal hasz-

d)
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néljuk a (b) eljérés kiindulési anyagaikénl. Ezek el65I—
Iflhatdk pl. a fem cmlfteu 3.3-difcnil-propionsav szér-
mazékok és a megfelcld amin reagéllatéséval.

A (d) cljérés kiindulfisi anyagaiként hasznélt szc—
kundcr aminok kényelmesen cI6éIIflhat6k. ha HzN—Z
filialénos képIeu‘I primer aminl lamelyben Z jelentése
cgyczik a d) eijérfisnél a (6) éltalénos képlctnél meg-
adonall reagahatjuk a mcgfeleic, reakilvan eszterczen
3.3~difenil-propanollal. az (a) eljéréssal analég médon.
vagy a mcgfelcld suekunder 3.3-difcnil-propionamidok
redukéléséval, a (b) cljérés analégiéjfim.

Az cmlfteu szckunder aminok cI6éI|fl.hal6k a (II)
fillalénos képlelfl. lelflellen hidroxi-aminok I:dukéIésé-
val. ahoI R‘-R‘ £5 2 szubsztiluensek a fcnti meghaLé-
rozésoknak fclclnek meg. Ez végrchajthald cgy l6pés-
ben, kaxalitikus hidrogénezésscl vagy a megfeIe.I6 tell-
lcll hidroxi-amin redukcidjéval. el6ny6sen kompiex
fém-hidrid. Igy lftium-aIumfnium—hidrid aIkaImaz.ésé-
val. majd a hidroxilcsoporl ellfivolftzsaval katalilikus
redukcié segflségével. Mas m6don eljérva. eI6sz6r a
hidroxiicsoporlol vlz alakjéban |chasi’ljuk. majd a kep-
zédéu lelftetlen amin! redukfiljuk.

A (II) éllalénos képlcui. lcliiellcn hidroxi-aminok
kényclmescn eldfillfthaték flgy. hogy a (I3) iillalénos
Icépletfl’ benzofenon-szfinnazékhoz. amelyben az R'-
R‘ szubsztiluensck az eldbbi meghatérozésoknak fcIcl-
nck meg. (I2) éllalzinos képlclfi Schiff-bxizist addfcio-
nélunk bszis. eI6ny<'isen lfliumorganikus bézis. fgy Ini-
um-diizopropil-amid jelenlélébcn.

A talfilmény szcrini az (I) éltalénos képleid vegyii-
Ietek szabad bézis vagy fiziolégiailag elfogadhalé sav-
val sévé alakiioil forméit alkalmas gyégyszcrkészfr
ménnyé alakilhatjuk 61, Igy orélis alkalmazésra. injck-
cié forméjéba vagy hasonI6ba. a szokaisos gy6gyszeré-
szcli cljérésokkal. Az ilycn. talélmény surinli gy6gy-
szerkészriményck az (I) éltalénos képlem vegyiilciei
vele (isszzférheld hordozéanyagokkal‘ vagy hi‘g{l6szc-
rckkcl cgyiin unalmaflialjék. a szokésos szakmai is-
mcrelck szerinl _ Hordozéként bénnilyen iners anyag
alkalmazhalé. akér szerves. akér szervetlen. amcly al-
kaimas az emésztdrcndszcrbc. b6r alé vagy parenleraIi-
san va.I6 bcvilcire. Igy viz. zsclalin. gumi arabicum.
Iakléz. mikrokristélyos ccIluI6z. kcményi'l6. n5irium-
kcményfi6-glikolél. kaIcium—hidrogén-foszfél. magné~
zium-sztearéi. ialkum. kolloid. szilfcium-dioxid 65 ha-
sonI6k. A készflmények cunklviil més. gyégyészaiilag
akilv szctekel is tarlaimazhatnak, fgy stabilizélorokal.
ncdvesfldanyagokal. cmulgeéiorokai. iIIatosl'l6szcrc-
kcl, puficrckei és hasonlékal.

A ialélmény szerinti készitmények orélis aIkalma-
zésra Ichclnck szilérdak vagy folyékonyak. I'gy IabIcl-
ték. kapszulék. porok. szirupok. elixfrek és hasonlék.
Parenlerélis adagolésra Iehelnek sleril oidalok, szusz~
pcnziék vagy cmulziék és hasonlék.

A Ialélmény szerinli vcgyiilcick és készfunényck
alkalmazhaiék koIin okozia rendellcnességck. Igy
kontrollélailan vizcieicsurgas ellen. Mini ismeretcs. az
adagoiés léibb iénycz6i6I fiigg. fgy a kivélaszlon ve~
gyiilet hatasosségalél. a beadés modjélél. a bcleg Elsi-
konilél és lesisiilyéldl. éllapota siilyosségatél és hason-



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 169

1 HU 212729 B 2

léklél. A napi adag példfiul 0.05 mg Cs 4 mg kézélt
véltozhai ceslsuilykilogmmmohkénl. amcly bcadhald
egy vagy tébb részlcxbcn. egy-cgy reszlel ha16anyag-
umalma 0.05 és 200 mg kézfjm mozoghal.

A lalélmény szerinli cljérfisl az alébbi. nem kor1éto-
ad példékkal mutaljuk be.

Kllaldnos mzgjegyzéxek
A 'H—NMR spcktmmokal CDC1,-ban vcnilk fcl.

JEOL PMX60 spcklrométencl. Egycs csctekbcn csak
korlélozotl szamni csficsol kdzlunk. amennyiben a jel-
lemzéshcz euk elegenddk.

A fcltiinletcn kitennelésck lcglfibbnyire oiyan
nyers Iennékckm vomukoznak. amelyek kelld lisztasé-
gfiak a k6v:t1cez6 lépéshez va16 felhasznélésna.

Oldészcrekre vonalkozd rfividflésck:
[PE = diimpmpil-étcr
PET = peuoléler
éter = dieli1—éler

Aminokra vonalkozé révidnésck:
[PA = diizopropil-amin
TBA = ten:-butil-amin

Az olvadfisponlokal Kocflcrb-lokkon halfiroztuk
mcg.

A hdmérséklelekel ‘C-ban adjuk meg.
A mosési iépésekhez vizer hasznélunk. kivéve. ha

mésképp hatfirozzuk meg.

I . példa
4'-FeniI-3.4-dihidrokumarinok elddllftdsa

a) 4-(2-Memxi-5-meti!-feni!)-6-metil-3,4—dihidm-
Icumarin (I)
96.0 g (0.5 m6l) 2—meloxi-S-mcli1—fahéjsav. 108 g

(1.0 mél) p-krczol. 200 ml Ieiralin és 20 g lémény
kénsav clegyél lassan fonésig. 145-150 'C-ig mc1cgI’l-
jiik. |.5—2 6ra cltelle utén az elcgyel lehfiljiik. died]-
élcrbcn felvcssziik. viucl 6s nfltrium-karbonél-oldaual
mossuk. szariljuk. és bcpéroljuk. 138 g (97%) nyers
olaj marad vissza. amit acelont-61 kéx alkalommal fil-
krisllalyosflunk. Igy a kfvénl Iaklonl fehér kristélyos
anyagkénl kapjuk. amely I26-I27 "C-on olvad.
Elemanalizis a C,3H,3O_, (282.3) iisszegképlet alapjén:
szémflou: C: 76.57%; H: 6.43%: O: 17.00%;
Ialéil: C: 76.9%; H: 6.44%‘. 0: 17.0%.

b) 6-Hidroxi-4-fenil-3.4-dihidmkumarinl (II) ha-
sonlé médon 511Ilunk :16 97%-os hozammal fahéjsav-
b<S1 Cs hidrokinonbél. Op. 138 'C (IPE-étcr).
Elcmanalfzis a C“H.103 (240.3) fisszegképlel alapjin:
szérnflouz C: 76.57%: H:6.43%: 0: 17.00%;
laléll: C: 76.4%: H: 6.31%; O: 17.2%.

C) 4-(2—M¢Ioxi-4-m¢!il;feniI)—7-mclil-3,4-dihidm—
kumarim hasonléan allilunk e16 2-metoxi-4-mctil-fa

héjsavbél és m—krezo1b61. Hozam: S891; op. 147-
148 ‘C (IPE-acclon).
Elcmanalfzis a C]5H|g03 (282.3) ésszegképlel alapjénz
szémflollz C: 76.57%: H: 6.43%: O: 17.00%:
131511: C: 76.4%; H: 6.31%; O: 17.2%.

90 g (0.32 m61) femi laklonl 500 m1 meli1én-diklo-
ridban 115 g (0.46 m61) bérlribromiddal 24 érén at
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visszafolyams kfizbcn forralunk. az oldatox bcpdmljuk.
a maradékol dielil-éterben felvessziik. az oldatot naLri-’
um-karbonéboldallal és vfzzcl mossuk. szfirftjuk és be-
péroljuk. 80 g (93%) szirup marad vissu. amcly £1135
kézben krisuilyosodik. 1PE-PET clcgybdl végun Kris-
xfilyosnés credményekém

d) 4-(2-Hidroxi-4~meIiIJeniI)-7-m¢til~3.4-dihidnr
kunmrint (III) kapunk fehér krislélyok forméjéban. op.
137 ‘C.

Elcmanalizis a CHHNO3 (268.3) fisszegképlcl nlapjén:
szémflon: C: 76.10%; H: 6.01%: O: 17.89%;
laléll: C: 76.2%; 1-126.30%; O: 17.0%.

e) 8-I-lidrvxi-4-fenil-3.4»dihidrokumarinI (IV) ha-
sonlé képpen kapunk fahéjsavbél Es katccholbdl. 18%-
os hommban. Op. 136 'C (IPE).
Elcmanallzis a C,5H.203 (24-0.2) fisszngképlel alapjénz
szérnhou: C: 74.99%; H: 5.04%; O: 19.98%;
taléllz C: 75.0%: H: 5.01%: 02 19.90%.

Q 4-(2—MeIaxi~feniI)»3.4-dihltlmkumarinl (V) ha-
sonlé képpcn éllftunk e16 mclil-2-mcloxi-cinnamAlb61
és fcnolbél. 45%-os hozamban. A nyers Icakciéelcgycl
meti1-3-(4«hidroxi-feni1)-3-(2-metoxi-fenil)-propionét
szcnnyczi. Ezcn mclléklcrmékel jéghideg néu'ium-hid-
roxid-oldaual cilévoliljuk. igy a cfm szcrimi vegyiilctcx
olajként, kielégflé tisztaségban kapjuk ahhoz. hogy a
k6vetkez6 lépésben felhasznéljuk.

2. példa
3.3-Ddenil-prapionmv-Eszjerek elzféllildxa

a) Metil-3-(2-metoxi—4-metilfenil)-Jfenil-pmpim
ndI( VI)
78 g (0.327 mol) 7-melil—4-1’eni1~3.4—dihid:okuma-

rin, 150 ml metanol. 150 ml acclon. 100 g (0.7 mél)
mclil-jodid 65 55 g (0.4 m61) kélium-karbonél clcgyél
24 érén at visszafolyalés kézbcn forraljuk. majd szfir-
ji.ik. 65 az oldészen 1ep:Sro1juk. A maradékot dicli1-élcr-
bcn oldjuk. az oldalol vizzcl mossuk. szfiriljuk és bcps’1-
roljuk. 86 g (92%) viszkdzus olajat kapunk.
NMR: 5 6.6~7.2 (m, 8H); 4.9 (L IH). 3.8 (5. 31-1); 3.5

(5. 3H); 3.0 (d. 2H): 2.2 (s. 3H),
b) Me1iI-3.3-bi:z(2—meIaxi-fenil}-prvpiondm! (VII)

hasonléképpcn kapunk az If) példa sz.erinu' (V) 1ak1on-
b6| 96%—os hozamban. op. 84-87 ‘C (IPE).
Elcmanalizis a C ,3HmO. (300.4) ésszcgképlct alapjént
szémnou: C: 71.98%: H: 6.71%: O: 21.3%:
(31511: C: 71.4%; H: 6.67%; O: 21.6%.

c) Melil-3-12.3—di(benziI—oxi)fenil]‘3-f¢niI-pmpio-
ndtal (VIII) hasonléképpen éllilunk e16 kvamitatfv ho~
zamban az le) példa szcrinli (IV) laklonbél és bcnzi1-
kloridbél melanolban. A kélium-karbonél melletl a re-

akciécicgy cgy kcvés nélrium-jodidot is lanalmaz. Op.
72 ‘C (IPE).
Elemanalizis a C301-1230, (452.5) iisszegképiel alapjén:
szémftouz C: 79.63%‘. H: 6.24%; O: 14.14%;
(211511: C: 79.9%: H: 6.15%; O: 14.1%.

d) MeliI-3-[2-(benziI~0xi)»fenif]-3JeniI-prapiondlal
(IX) hauonléképpcn é11l'lun1< e16 4-fcni1-3.4-dihidroku-
man'nb61 és bcnzil-kloridbél 81%-os hozamban. V151-
kézus o1aj alakjéban.
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NMR: 8 7.2 (rn. 14H); 4.9 (s. 2H. t. IH); 3.5 (s. 3H);
3.0 (l. 211). '

d) MeIiI-3~(2-me1oxi-5-metil-_feniI)~3JeniI-pmpio-
11410! (X) hasonléképpen kapunk 6-meti1-4-feni1—3.4-
dihidrokumafinbél. 96%~os hozamban.
NMR: 5 7.4 (in. SH); 5.0 (I. IH): 3.9 (s. 3H)'. 3.7 (s.

3H): 3.2 (d. 21-1): 2.4 (s. 3H).
I) Matil-3.3-bi:z(2-metaxi-5-metihfenII)-prapiarufl

10! (XI) hasonlokeppcn kapunk kvantitatfv hozamban
az 1a)pé1da szcrinli (1) 1aklonb61 és meti1~jodidb6l.
NMR: 5 6.6-7.1 (rn. 6H): 5.1 (l. 11-1); 3.7 (5. 6H); 3.5

(s. 31-1):3.0(d, 21-1); 2.2 (s. 61-1).
g) Melit-3-[2,5-di(benzil-oxi)~j2niI]~3fenII-pmpio-

nézol (XII) hasonldképpcn kapunk 90%-os hozamban
az 1b)p61da surimi (11) laktonbdl és benzil-kloridbél.
NMR: 6 6.8-7.4 (m. 18H); 5.0 (s. 4H. t. 1H); 3.7 (s.

3H): 3.1 (d. 211).

h) Metil-3.3-bi.vz[2-(beuzil-axi)-4-meril-fenil]-pr!»
piandml (XIII) hasonloképpcn kapunk 95%-os hoznm—
ban az Id) példa szerinti (I11) laklonbél és bcnzi1—k|o-
n'db61. Gézkromatogréfiésan a tennék homogén. és a
ttimegspcktruma helyes molckulalizimcget mulal.

i) E!il—.i-(2.4-dimeroxifenilr3~feniI»prvpiandI
(XIV) 88 g (0.5 m61) etil-cinnanmél. 276 g (2.0 m61)
dimclil—rezorcin és 50 g tiimény kensav elegyél fon'6
vfzfi.ird6n 2 Orin In keverjiik. majd az bsszes illékony
anyagol vékuumban Icdcsztilléljuk. A maradék olajat
dicti1—61crbcn fclvessziik. az oldalol nétrium-imrbonéb

oldaual mossuk. szérfljuk. majd bepéroljuk. 101 g
(64%) cm szcrinti észlen kapunk viszkézus olaj for-
méjfiban.

NMR: 8 6.4-7.2 (rn. SH); 4.9 (1. 11-1); 4.0 (q, 2H); 3.7
(s. 6H): 3.0 (d. 2H); 1.1 (1. 31-1).
j) Men"!-3.3-biJz(2.4-diniztoxifenil)-propiondwl

(XVI hasonléképpen éllflunk :16 me!il-2.4—dimctoxi-
cinnamaitbél és dimelil-rczorcinbél. Az (gy kapott (er-
mék kb. 23% dimctil-rezorcinl lanalmaz. A kévetkczd
lépésbcn xovébbi liszlflés n61k(11 hasznéljuk fel.

k) M2IiI-3-(5-kI6r-2-meIoxi-feniI)-3;f:niI-pmpianti!
435 g (1.68 m6|) T. Manimaran 65 V. T. Ramakrishnan
{Ital az Ind. J. Chem. B I8 (1979) 328 irodalmi hclyen
lcirl m6don e16fil1i'lotl 6-kldr-4-fenil-3.4-dihidrokuma-
rim 140 g (3.5 mél) nélrium-hidroxid 500 ml vizzcl
késziill forré oldatéhoz adunk. Az oldalot 25 ‘C-13 1161-

ji1k. 65 442 g (3.5 m61) dimelil-szulfélol csepegtelilnk
hozzé 1 éra alan. keverés és 25-35 'C—ra valé hfllés
kbzbcn. Az clcgyci még 2 6r.in at kcvcrjiik. majd 100 g
néuium-ltidroxid 500 ml vlzul készilll oldatat adjuk
hozzfi. es addig kevcrjilik az elegyel. amfg tiszla oldatot
kapunk. Ehhcz a meloxisav kicsapéséra feleslcgben
ven mcnnyiségfi (iimény sésavm adunk. A metoxi-sav
olaj alakjaban c1kI'.i16niil. majd iassan kristélyosodik.
Kiszfirjiik. vizzcl mossuk. és széritjuk. 2—Propano1b61
valé luislfilyostifis eredményekénl 455 g szfntelen 1<.ris-
lélyos 3-(5-klér-2-meloxi-feniI)-3-fenil-propionsaval
kapunk. amcly 144 ‘Can olvad.

291 g (1.0 m61) fenii sav. I liter mclano! és 50 g
témény kénsav elegyél 8 (Stan ét visszafolyatés k6zben
forraljuk. Az oldészcn lcdcsztilléljuk. a maradékol di-
elil-élerben felvcssziik. vizzel es nélrium-karbonél-oh
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daual mossuk. szérfljuk. majd bepéroljuk. 300 g
(100%) nycrs olaj marad vissn. arnelyel IPE-b61 fil-
krislélyosftunk. fgy 3 cm szerimi vegyfilclcl fehér 1cris- ‘
mlyos anyagkém kapjuk. op. 65-66 ‘C.

Elcmanalfzis a C,~,H.-,C10; (304.8) iissugképlcl
alapjénz
szémilou: C: 67.0%; H: 5.62%; CI: 11.63%‘.
talfill: C: 68.1%: H: 5.82%; CI: 11.7%-

3. pezda
3. 3-Difenil-prapanolok elddllfldsa

3-(2-Meroxi-4-n1etil;feniI)—3-fenil-propanol (XVI)
84 g (0.295 m61)2a) példa szerimi (V1) észtcr 150

m1 szfiraz die!i1-éterrel készilll oldalél 11.3 g (0.295
m6l) lltium-aluminium-hidrid 300 ml széraz dietit-
étcrrcl késziill szuszpcnziéjéhoz csepcgtgljilk. Az cle-
gyel egy éjszakan ax kevcrjilk. azutén eldsziir 11 g viz
6v-atos adagoléséval elbomjuk. majd 15%-os m'nrium-
hidroxid-oldalot adunk hozzé addig. amfg fchér
szemcsés csapadék képzddik. A kcvcrékel szfirjiik. a
szflrlelct vfzzel mossuk. szérfljuk és bepflroljuk. 71 g
(91%) olaj marad vissza. amcly £1165 ktszbcn kris-
télyosodik. IPE.-PET e1cgyb61 végzctt élkrisuilyosftés
utén fehér kristfilyos anyagol kapunk. amely 83 ‘Con
olvad.

Elcmanaltzis a C.-,HmO; (256.4) tisszcgképlct alapjén:
szémflolli C: 79.65%; H: 7.88%: O: 12.48%;
talélt: C: 79.4%; H: 7.89%; 0: 12.7%.

b) 3.3-Bi:z(2-mctoxifenil)-pmpanall (XVII) hason—
léképpen kapunk kvantjiatfv hozamban, viszkézus
olajkénl 3 2b) példa szeri mi (VII) észlerb61.

c) 3-I2.3—Di(benziI-axi)f:nill-3-fenibpropanalt
(XVIII) hasonléképpcn kapunk 96%-os hozamban.
viszkézus olajkénl 21 2c) példa szerinti (V111) észler-
b6].

(1) 3-[2-(Bend!-oxi)Jenil]-3-fenil-pmpanall (XIX)
hasonléképpen kapunk olaj alakjéban. 78%-os hozam-
mal a 2d)pé1da szerinli (IX) ész1erb61.

e) 3-(2-Meroxi-.5-metilfenil)-3;feniI-pmpanoll
(XX) hasonldképpcn kapunk olaj a1akjéban_ kvanxitmfv
hozamban. a 2e)pé1da szerinli (X) észterb61.

1') 3,3-Bi:z(2-m¢Ioxi-5~meIiI7’eniI')-prapanolr (XXI)
hasonléképpcn kapunk 98%—os hozamban a 20 példa
szerinli (X1) észtcrb61. Op. 89 ‘C (IPE).
Elcmanalfzis a C.9H14O3 (300.4) éssugképlcl alapjénz
szémfiou: C: 75.97%; H: 8.05%: O: 15.98%:
taléllr C: 75.9%; H: 8.02%; O: 16.1%.

g) 3-[2,5«Di(benziI-axi)feniI]—3;fenil-pmpauol!
(XXII) hasonléképpcn kapunk 88%—os hozamban a 2g)
példa szerinli (X11) észIcrb61. Op. 78 ‘C (IPE).
Elemanalfzis a C1.,H1gO_1 (424.5) ésszcgképlci alapjénz
szémfloll: C: 82.05%: H: 6.65%; O: 11.31%;
taléllz C: 82.0%; H: 6.62%; O: 11.2%.

h) 3.3-BI:z[2-(ben:iI-oxi)-4-melilfenil]-pmpanolt
(XXIII) hasonléképpcn kapunk o1aj formfljéban. 93%-
os hozamban 3 2h) példa szerinti (X111) és7.lcrb6I.

i) 3-(2.4-Dimcroxifenilr3;fenil-prapanoll (XXIV)
aranyszinfi olajkém. 92%-os hommban kapunk a 2i)
példa szerinli (XIV) észlerbdi.
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NMR: 5 6.5-7.2 (m. 8H); 4.5 (t. IH); 3.8 (s. 6H): 3.6
(m. 2H): 2.0-2.6 (m. 3H).
j) 3.3-Bi.tz{2.4-Dimeraxizfenil)-propanolt (XXV) ha-

sonléképpen kapunk a 2j) példa surimi (XV) szcnnyc-
an 6szt:|b6l. Az NMR-spcklrum szen'nl a termék kb.
20% dimelil-rezorcinl lanalmaz.

k) 3~(4»F!uor-fenil)-3-(2-mctoxi-fenil)-prapanal
(XXVI) 93,5 8 (0.5 m6l) o-brém-anizolbél 65 I2 g
(0.5 m6l) magnéziumbol I00 ml szfiraz die(il—éterbcn
a szokésos m6don Grignard-rcagcnsl készftilnk. 62 g
(0.5 mél) p-fluor-benzaldchid 100 ml diclil-élenel
késziili oldalat cscpcgtcljilk nz oldathoz. Kb. I 6m
cltellc utén az elegyet amm6nium~klon'dda| megbonb
juk. és fcldolgozzuk. 100.6 g (87%) 4-fluor-2'-mch
oxi-difcnil-meianoli kapunk. A lermékel IPE-PET
elcgybdl Alkrislélyosfljuk. a fehér krislélyok 88 ‘Conolvadnak.

Elcmanalizis a C,4H.,FO, (232.3) ésszegképlet aIap-
jénz
szémflou: C: 72.40%: H: 5.64%;
laldltz C: 72.9%; H: 5.75%.

46.2 g (0.2 mél) fcnli karbinoll 600 ml elanolban
4 3 595-05 szénhordozés pallédiumkalalizélor jclcnlé—
tébcn hidrogénczziik. Mimegy 5-6 éra alau a rtakcié
leljcsen végbcmegy. és a reakciéelegyel feldolgozzuk.
40 g (93%) 4—fluor—2‘-meloxi-difenil-mclénl kapunk
éI1clsz6 olaj alakjéban.
NMR: 8 6.8-7.2 (m. 8H): 4.0 (s. 2H)'. 3.8 (5. 31!).

7| g (0.33 mél) fenli mexén-szénnazékol I00 ml
dielil—étcrberi 8.5 g (0.37 m6l) néuiumbél kb. 300 ml
amméniéban in situ eldéllfion nairium-amid-oldalhoz
adunk. Kb. I 61': ellelle ulén 17.5 g (0.395 mél) e(il6n-
oxid 75 ml diclil-étcrrel késziilt oldalél cscpcglcljiik a
fcnti elegyhez. A kcvcrésl 2 drén at folylaljuk. majd
lcvegfiérammal az ammonia nagy részel eltzlvolfljuk.
Ezulén szilérd amm6nium—kIorido1. majd vizcl adunk a
maradékhoz. A szcrvcs fézisl clvélaszljuk. vlzzcl és 2N
sdsavval mossuk. szériljuk és bepéroljuk. 8 I .5 g (95%)
cm szerimi vegyiilelel kapunk. amely 6] ‘C-on (IPE—
PET) Olvad.
Elcmanallzis a C.6H,-,F0; (260.3) ifisszegképlcl aIap-
jén:
szémilollt C: 73.82%; H: 6.58%;
ialaltz C: 74.1%: H: 6.77%.

I) 3-(5-KIa'r-2-nietoxi-fenil)-3j‘:nil-propane!
9l.5 g (0.3 mol) 2k) példa szerimi észier 500 ml

széraz dielil-éterrcl késziilt oldalél nilrogén alau ll.4 g
(0.3 m6l) lflium-aluminium-hjdrid es 200 ml szaraz
dietil-élcr clcgyéhez cscpcglcljiik. Az elegyct cgy £j-
szalcén £1 szobah6mérséklclen keverjiik. majd ll g viz
és ll g l5%-os nélrium-hidroxid-oldal hozzéadéséval
elbonijuk. Fcldolgozés utfin 72.5 g (87.5%) szfnielen
olajat kiilésniiiink el. IPE-b6I végzeu élkrislélyosilés
man a cfm slcrinli vegyiilclel fchér luisléiyos anyag-
kénl kapjuk. amely 80 ‘C-on olvad.
Elemanalizis a C1,}-I,-,CIO1 (276.8) ésszegképlcl alap—
jén:
suimilolt: C: 69.43%; H: 6.l9%; Cl: l2.8l%:
taléll: C: 70.1%: H: 6.44%: CI: l2.9%.
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4. példa
3.3-Dmn(I-pmpiI-p-lalualszulfondrok zlddllftdsa

a) 3.3-Bisz(2-metoxi~feniI)-pmpil—p-toluol:zu(fo-
né1(XXVll) _
35 g (0.128 m6l) 3b) példa szcrimi (XVII) propa-

nol. I00 ml kloroform 6s 30 ml piridin elegyél kb.
-I0 ‘C-ra hdljiik. és 29 g (0.l5 m6l) p-loluolszulfonil-
kloridol adunk hozzfi. Az elegyel cgy éjszakén 61 hfil6-
szckrényben. kb. +5 'C-on Allni hagyjuk, majd jegcs
vfzbc éntjilk. A szcrvcs fézisi vfucl és hideg 2N s6sav-
val mossuk. szfiriljuk. majd az oldésurl 50 ‘C alaxu‘
h6mérs6kIclcn ledcszlilléljuk. Kvamilatfv hozamban
egy nycrs olaj mated vissza. amelycl IPE-b6I 6l.kris1é-
lyosflunk. fgy fchér kristélyos anyagol kapunk. amely-
nek alacsony és hauirozallan az olvadésponlja.
Elemanalfzis a C2.H;_5O5S (426.5) éssugképlei alap-
jén:
szémllollz C: 67.58%; H: 6.l4%; S: 7.52%;
Laléli; C: 66.8%; H: 6.22%; S: 7.76%.

b) 3-{2-M¢Ioxi~4-mexilJeni!)-3feni!—pmpi!-p—tolu-
ol-:zu[fandt0l (xxx!) kvamitaifv hozamban kapunk :1
3a) példa sz.:rinu' (XVI) propanolbél.

C) 3-(2.3-(DibenziI-0xiH'eniII-3—fcniI-pmpil-p-lolu-
ol-:zu(fondIaI (XXVIII) hasonléképpen kapunk sfirfi
olaj forméjéban. 88%os hozamban a 3:) példa szerinu‘
(XVIII) propanolbél.

d) 3-12-(Benzi!—oxi)feniI]-3-feniI-prapil-p-Io[uaI-
szulfandtol (XXIX) hasonléképpen kapunk 98%-os ho-
zamban a 3d) példa szerinti (XIX) propanolbél.

e) 3-(2-Meroxi-5-metiljenil)—3j‘enil-prapi!-p-mlu-
al-szulfonafiot (XXX) kvamilallv hozamban kapunk a
3:) példa szcrinli (XX) propanolbél. Op. 64 ‘C (IPE—
PET).
Elcmanalfzis a C1,}-12.0.8 (396.5) ésszegképlel aIap-
jénz
szémilou: C: 69.67%: H: 6.10%; S: 8.09%;
lalélt: C: 69.8%: H: 6.20%: S: 7.85%.

f) 3.3~Bi:z(2~meloxi-5-melil-fenil)~prapil-p«lal'ual-
:zulfonu'tot (XXXIl)~kvan1i\an'v hozamban kapunk a 31')
példa szcrinli (XXI) propanolbél. Op. ll7 ‘C (aceton-
PET).
Elemanalizis a C26H3oO,S (454.5) tisszegképlcl alap—
jén:
szémfiou: C: 68.7%: H: 6.65%; S: 7.05%;
laléll: C: 68.8%; H: 6.66%; S: 7.l l%.

g) 3-[2,5-Di(benzil-oxi)fenil]-3feni!-pmpi!~p-m!u-
olszulfondlol (XXXIII) hasonléképpen kapunk kvantilaliv
hommban a 3g) példa szerimi (XXII) propanolbél.

h) 3,3-BiszI2-(benzil-oxi)-4-niziilfenil]-pmpil-p-
toluolszulfomitot (XXX! V) hasonléképpen kapunk
86%—os hozamban a 3h) példa surinti (XXIII) propa-
nolbc'>l_

i) 3-(2,4~DimeIoxi-fen i!)-3-feni'l-propil-p-taIuol-
szulfondtot (XXXV) hasonléképpcn kapunk 96%-os ho-
zamban a 3i) pelda szerinti (XXIV) propanolbol.

j) 3.3-Bi:z(2.4-dimeI'axifeniI)~prvpil-p«xaluolszu!-
foridiat (XXXVI) huonldképpcn kapunk a 3j) pélcla
szerinli (XXV) propanolbél. A lennékel dimeljl-rezoh
cin szcnnyczi.
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b) N-(ten:-Bun'l)-3-[2,3-di(benzil-oxi)fenil]-3ft-
nil-prapil-amin (LI) 6: hidmklaridja
A szabad bézist 78%-os hozamban kapjuk a 4c)

példa szcrinti (XXVHI) lozilétbél. A hidrokloridsé
184-185 ‘C-on olvad (acclon-melanol-IPE).
Elemanalfzis a C_-,,H,3N02Cl (516.1) ésszcgképlcl
alapjén:
szfimflotlz C: 76.79%; H: 7.42%; N: 2.71%:

016.20%: CI: 6.87%‘.
taléll: C: 76.3%; H: 7.30%; N: 2.72%;

0: 6.42%; Cl: 6.81%.

c) N-(1:rc—Bu1il)-3-I2-(benzil-oxi)~feniI]-3f:nil-
propil-amin (LII) is hidrvgén-oxalégia
A szabad bézisl 84%-os hozamban kapjuk a 4d)

példa szcrinli (XXIX) lozilétbél. Az oxélsavas so o1va-
dzispomja 198 ‘C (acclon-éxer).
Elcmanalizis 2 CnH,,NO, (463.6) Bsszegképlel a1ap-
jénz
szfimitonz C: 72.54%; H: 7.18%: N: 3.02%;
1111611: C: 71.8%; H: 7.13%; N: 2.95%.

d) N-(terr-BuIil)—3«(2-metoxi-5-metiI—f¢ni!)—3-feniI-
prupil-amin (Llll) J: hidroklaridja
A szabad bézisl 90%-os hozamban kapjuk a 4:)

példa szcrimi (XXX) lozilélbél. 1'-Lleres hidrogén—k1o—
riddal vaI6 kezelés haléséra némiképp higroszképos s6
képz6dik. amcly fcllchclficn 1/4 molckula vizel lanai-
maz. Op. 171 ‘C (ctanol-éler).
Eiemanalfzis a C2,H,9NO > HC1 - 1/4 H10 (352.5)
tssszegképlcl alapjfin:
szaimflouz C: 71.55%; H: 8.74%; N; 3.97%;

O: 5.67%: CI: 10.06%:
taléllz C: 71.8%; H: 8.72%; N: 4.05%;

O: 5.57%; CI: 10.1%.

e) N-(terr-Bulil)-3-(2-metaxi-4-meIiIfenil)-3;feniI-
pmpi!-amin (LIV) I: Ividroldondja
A szabad bézisl kvamilatfv hozamban kapjuk a 41:)

példa szerinli (XXX1) tozilélbél. A hidrokloridsé o1va-
déspomja 138-139 ‘C (mctanol-izopropanol). 3/4 mélvizel lanalmaz.

Elemanalizis a C2,H_;oN0Cl - 3/4H2O (361.5) 6sszcg—
képlel alapjén:
szémflotlz
C: 69.77%: H: 8.80%; N: 3.88%; C1: 9.81%;
121611:

C: 69.8%‘. H: 8.76%; N: 3.93%; Cl: 9.75%.

D N-(Itrr-Bun'l)-3,3-bi:z(2-melaxi-5-metilJenil)-
propil—amin (LV) és hidmklaridja
A szabad bézist kvantilalfv hozamban kapjuk a 40

példa szerinli (XXX11) lozilétbél. A hidrokloridsé o1va-
dispomja 242 ‘C (acclon). '

1£1emana1x'zis a CDHNNOCI (392.0) ésszcgképlcl a1ap-jén:
suimfloll:

C:70.47‘7r: H:8.74%: N: 3.57%; C1:9.05%;
taléh:
C:70.2‘7r: H:8.81%; N:3.46%; C1:8.99%.
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g) N-(ten:~Butil)-3-[2,5-di(benzil-oxi)Jeni!)-3-ft-
m'l—propil-amin (LVI) é: Ilidrokloridja
A szabad bézist 85%-os hozamban kapjuk a 4g)

pé1da szerinti (XXXI11) tozilélbdl. A hidrog6n-k1orid-
56 olvadésponlja 188 ‘C (eianol-éter).
Eiemanalfzis a C3,H_,,NOzC1 (516.1) tisszzgképlet alapjénz
szamfiou: C: 76.79%: H: 7.42%; N: 2.71%:

O: 6.20%: CI: 6.87%;
Ia1é1t: C: 77.2%; H: 7.50%: N: 2.64%;

O: 6.53%; Cl: 6.85%.

h) N-(terr-Bulil)-3. 3—bi:z[2-(benzil-oxi)-4-mzIiH'r
nilI-propil-amin (LVII) is hidmklaridja
A szabad bézist 94%-os hozamban kapjuk a 41:)

példa szcrinti (XXXIV) tozilétbél. A hidroklordsé o1«
vadfisponlja 210 "C (acclon-élcr).
Eiemanalizis a C,,H,,NO,C1 (544.2) tisszzgképlcx
alapjénz
szémitouz C: 77.25%: H: 7.78%; N: 2.57%;

015.89%: Cl: 6.52%:
(211511: C: 77.6%; H: 7.82%: N: 2.35%:

0: 6.08%: CI: 6.55%.

i) N—(Ierr-Butil)-3-(2.4~dimzIoxij’enil)-3feniI-pm-
pil—amin (LVIII) I: hidroklaridja
A szabad bézisl 84%-os hozamban kapjuk a 41)

példa szerimi (XXXV) mzilatbol. Ahidrogén-k1on'd-sé
olvadésponlja 196 ‘C (acelon-emnol-élcr).
Elemanalfzis a C2,H_10NO2C1 (363.9) fisszegképlcl
alapjénz
szémitoll: C: 69.31%: H: 8.31%; N: 3.85%;

0: 8.79%: Cl: 9.74%;
taléllz C: 69.3%: H: 8.44%; N: 3.80%;

O: 8.89%; C1: 9,81%.

j) N-(terr-Bulil)-3.3-bi.tz(2.4-dimemxi-fenil)-propil-
amin (LIX) 6: hidrokloridja
A szabad bézisl 60%-os hozamban kapjuk a 4j)

példa szerinli (XXXVI) Iozilélbél. A hidrogén-k1on'd-
S6 olvadésponlja 251 ‘C (mclanol-accton).
Elcmanalizis a C2,H_uNO4Cl (424.0) ésszcgképlel
alapjénz
szémilollz C: 65.15%: H: 8.08%; N: 3.30%;

O: 15.09%‘. Cl: 8.36%:
laléll: C: 64.5%; H: 8.06%; N: 3.57%;

O: 15.3%; Cl: 8.67%.

k) N-(Ierr~Bu!iI)-3-(4-fluarfinil)-3 -(2-memxi-fb
nil)-prapil-amin (LX) é: hidrokloridja
A szabad bézisl 89%-os hozamban kapjuk a 4k)

példa szcrinli (XXXV11) lozilétbél. A hidrokloridsé
olvadésponlja 194 ‘C (etanol-aceton).
Elcrnanalizis a C;oH2~,NOFCl (351.9) iisszcgképict
alapjén:
szémiion:
C: 68.26%; H: 7.73%; N: 3.98%; CI: 10.08%;
laléllz
C: 68.9%: H: 7.97%: N: 4,01%; 019.69%.
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k) 3—(4-Fluor-fenil)-3—(2-metaxi-fznil)-pmpil-p-to-
Iuolxzulfondtot ()O(XVII} hasonléképpen kapunk 88%-
os hommban a 3k) példa szcrinli (XXVI) propanolbél.
Op. 67 ‘C (IPE).
Elcmanalfzis a C1,H2;FO4S (414.5) fisszcgképlet aIap-
jfin;
szdmftouz C: 66.65%: H: 5.59%:
lalélt: C: 67.1%: H: 5.69%;

S: 7.74%;
S: 7.78%.

I) 3-(2-Meloxifenil)-3f:niI-prapil-p-!oluol.rzuU’o-
nd1(XLVllI)
I080 g (IO mél) anizol. 216 g (2 mél) benzil-aIko-

hol 6s 40 g p-loluolszulfonsav elegyéi 2 érén at vissza-
folyalfis kfizben forraljuk cgy vfzlcvélasztéval cllélon
késziilékben. Az anizol feleslegél azutén IcdcszliIl6|-
juk. az olajos maradékol diclihélerben oldjuk. vlzzcl 65
nélrium-karbonét-oldaual mossuk. szfirfljuk es t'rakcio-
néllan desztilléljuk. Igy 304 g (77%) halvénysérga oIa-
jal kapunk, amcly 53 Pa nyoméson I I5—I I8 'C-on fort.
Az NMR-spckuum alapjén a lennék o-mcloxi- 155 p-
mel0xi—difenil-melan I:I arényti kcvcrékc. E2! 31
anyagol etilén-oxiddal a megfeleld propanolok kevcr£-
kévé alaldtjuk. amint azt a 3k) példéban a (XXVI)
propanol cldélliuiséra Iefnuk. Ezl a propanolclcgycl
azumn a fcnicbb Iefrl médon a p-loIuoIszuIfon§tok ke-
verékévé alakiljuk AL amclyb6I a clm szerimi vcgyiIIe-
tel 35%-os hozamban kiilénfljilk cl [PE-b6| végzctl
kétszcfi éxkrislfilyosfléssal. Op. I08 ‘C.
Elcmanalfzis a Cz,H,,,0.S (396.5) bsszegképlcl aIap-
jén:
szémilou: C: 69.67%; H: 6.I0%; S: 8.09%;
taléll; C: 69.3%; H: 6.00%; S: 8.17%.

m} 3-(5-KI6r-2»meIoxi-fenil)«3fenil-pmpil-p-mIu-
olszuifondl
66 g (0.24 mél) 3|) példa szerinli alkohol. 300 ml

kloroform 6s 75 ml piridin elcgyéhez részletekben 55 g
(0.29 mél) hideg p~loIuolszuIfoniI-kloridot adunk. Az
clcgyct I8 énin 6| 5 'C-on (arljuk. majd az olddszen
vikuumban. 50 ‘C alaui hfimérsékletcn Icpéroljuk. A
mamdékot dictil-éterben fclvesszfik. Vfzzcl és 2N S6-
savval mossuk. szériljuk. majd bcpéroljuk. 100 g
(97%) sulmaséxga szirup marad vissza. [PE-b6I veg-
Lcu élkrislélyosilés eredménycként 3 cm szerimi ve~
gyiilclel kapjuk. amely 89-90 'C-on olvad.
Elcmanalizis a C;_‘H,_.ClO,,S (430.96) ésszegképlcl
alapjén:
szémflou:
C:64.l0‘7c: H: 5.38%;
talélt:
C: 64,4'7c;

S: 7.44%; Cl: 8.23%;

H: 5.45%; S: 7.04%; CI: 8.17%.

5. példa
Terrier 3.3-difenil-prapil-aminok ela’a'llx‘1d_ra

a) N.N-DiizoprapiI—3.3-bi:z(2—mctoxi;f¢ni‘l)-pmpil-
amin (XXXVIII) is hidmgén-axaldtja
42.6 g (0.1 mm) 43) példa szerinli (xxvu) tozilél.

I00 ml acemnilril 65 100 g (I,0 mél) diizopropil-amin
clcgyél nyoméséllé lombikban 80 'C-on 4»-6 napon él

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 173

5

10

15

20

25

30

35

45

50

55

60

mclegfljilk. Ezutan az illékony nnyagokal Icpéroljuk. a
maradékol fclcslcgbcn vcu 2N nétrium-hidroxid-oldab
Lal kezeljiik. és dielil-élerrel cxtrahéljuk. A1 extra.klu-
mol vfzzel mossuk. majd 2N sésavval extrahéljuk. ELI
az exlmklumol diclil-élcrrel mossuk. mcgltigosltjuk,
dieu'I-étenel exuahéljuk. az cxlraktumm vfzzcl mos-
suk. szérfljuk. derfljiik. szdijiik As bepéroljuk. 24.0 g
(68%) nycrs olaj marad vissza. Eu az olajal oxfllsavas
sévfl alakftjuk Ilgy. hogy a bézis acetonos oldalfihoz
I m6l ekvivalens oxélsav acetonos oldalél adjuk. Op.
I60—I6I ‘C (acclon).
Elcmanallzis a C15H35No5 (445.6) 5$S188k5P‘¢I 3130'
jfin:
szémflouz
C: 67.39%; H: 7.92%; N: 3.I4%;0: 2I.55%;
lalfillz
C: 67.2%: H: 8.22%; N: 2,94%;O: 2I.9%.

b) N,N-Diizapropil-3-[2,3-di(b¢nziI—axi)fenil]-3-
fem‘!-propiI—amin (XXXIX)
A szabad bézist ugyanilyen médon kapjuk 75%—os

hozammal a 4c) példa szcrinti (XXVIII) lozilétbél.
NMR: 5 6.9-7.2 (m. 18H); 5.0 (s. 4H); 0.9 (d. I2H).

c) N,N-DiizopropiI-3-(2-melaxi-5-metilfzriil)-31%
nil-pmpil-amin (XL) és hidmgc'n~fumara'!ja
A szabad bézisl 69%-os hozammal kapjuk 1: 4c)

példa szcrimi (XXX) ioziléibdl. A szokasos fumérsavas
sévé alaldljuk. Op. I76 ‘C (aceton).
Elcmanalfzis a C1-,H_x7NO5 (455.7) iisszcgképlcl alap—
jén:
szémflou:
C: 7I.I7%; H: 8.20%: N: 3.07%: O: I7.6%;
laléllz
C: 7I.3%: H: 8.27%; N: 3.04%: O: I7.9%.

d) N.N-Diizapmpil-3-(2-meloxi-4meIiIf:niI)-3;fe-
nil-prapil-amin (XLI) is hidragén-fumardlja
A szabad bézisl 25%-os hozamban kapjuk :1 4b)

példa szerinti (XXXI) lozilétbol. A fumérsavas so oIva-
désponlja 147-148 ‘C (acelon).
Elcrnanalfzis a CHH3-,NO5 (455.7) éssugképlcl a|ap-
jén:
szémilou:
C: 7l.l7%; H: 8.20%: N: 3.07% 0: 17.6%:
ialéltz
C: 71.3%: H: 8.14%; N: 3.00%; O: 17.6%.

:) N,N-DiizopropiI-3.3-bi.sz(2-metoxi-5—rneIil-fc-
nil)-pmpil-amin (XLII) é: hidmkluridja
A szabad bézist 78%-os hozamban kapjuk a 4D

péida szerinli (XXXII) tozilétbél. Ezl dicu'l—é1eres hid-
rogén-klorid-sévé alakiljuk a szokésos m6don. Op.
I63-I64 ‘C (acelon-élcr).
Elemanalizis a C7_;H33NO,CI (420.|) 5557-¢8k5P'°l
fllapjén:
szamiiou: C: 7 I .49‘7:-; H: 9.I2%: N: 3.33%:

O: 7,6I %: CI: 8.44%‘.
taléliz C: 7l,6%; H: 9.08%; N: 3.27%:

O: 7.93%: CI: 8.36%.
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j) N.N—Dii:apropi!-3-12.5—di(b:riziI-oxi)-fenilI-3-fev
nil-propil-anzin (XLIII)
A szabad bézisl 70%-os hozamban kapjuk a 4g)

példa szcrinli (XXXIII) lozilélbél.
NMR: 8 6.6~7.2 (m. 18H): 5.0 (s. 4H); 4.5 (1, IH); 1.0

(d. 12H).

g) N.N-Dii:opmpiI-3.3—bisz[2—(benzil—oxi)-4-maxil-
fenil]-propil-amin (XLIV)
A szabad bézisl 62%-os hozamban kapjuk a 4h)

példa szerimi(XX.X1V)lozilélb61.
NMR: 8 6.8-7.2 (m. 16H): 4.8 (s. 4H. 1. 1H); 0.9 (d.

12H).

h) N.N-Diizaprvpil-3-(2.4-dimuoxifenil)-3J¢niL
pmpil-amin (XLV)
A szabad bézist 56%-os hozamban kapjuk a 4i)

példa szcrinli lozilétbél.
NMR: 8 6.5-7.3 (m. 8H): 4.4 (1. 1H): 3.8 (s. 611): 1.0

(d. 121-I).

i) N.N-Dii:oprapi'I-3.3-biszrz.4-dime1axi-feni!)-pm-
pil—arm'n (XLVI)
A szabad bézisl 34%—os hommban kapjuk a 4j)

példa szcrinti (XXXVI) tozilétbél.
NMR: 8 6.5-7.3 (m. 6H): 4.6 (1. 11-1): 3.9 (s. 12H); 1.0

(d. 12H).

j} N.N-Dii:opropiI-3-(4-fluorfinil)-3-(2~m¢Io.xiJe-
nil)-prvpil-amin IXLVII)
A szabad bézisl 71%-os hozamban kapjuk a 4k)

példa szerimi (XXXVI!) lozilélbél.

k) N,N-Diizopropil-3-(2-memxiJeniI)-3fenfl-pro-
pi!-amin (XLIX) ix hidrogln-furnara'!ja
A szabad bézisl 86%-os hozamban kapjuk a 41)

példa szerinli (XLVII1) ozi1élb61. majd a szokésos m6-
don fumérsavas sévé alakftjuk. Op. 134-136 ‘C (ace-
lon-IPE) vagy 163-164 'C(melano1).
Elemanalizis a CNHMNO5 (441.6) bsszegképlex alapjén:szémfton:

C: 70.72%". H: 7.99%: N: 3.28%: O: 18.12%;
taléllz

C: 70.8%; H: 7.93%; N: 3.28%; O: 18.1%‘.

I) N-I3-(Z-Metoxi~feni!)-3feniI-pmpill-2.2.6.6421-
ramelil-piperidin (LXIV)
Ezl a vegyiilelel ugyanfgy kapjuk. S4‘7c—os hozam—

ban a 41) példa szcrimi (XLV111) tozilélbél 65 2.2.6.6-
ttuamciil-piperidinbdl. Op. 100 ‘C (IPE).

E1emana1i'zis a C,_;I-I3,NO (365.6) iisszegképlcl
alapjénz
szémflollz C: 82.14%: H: 9.65%; N: 3.83%;
131611: C: 82.0%; H:9.62‘7c; N: 3.57%.

m)N.N-Dii1opropi!-3-(5-klér-2-melaxi-fenil)-33]?-
nil-propi!-amin
43.1 g (0.1 mél) 4m) példa szerinli lozilélol 4 na-

pon 31 50 g (0.5 m61) diizopropil-aminnal 100 ml ace-
lonilrilben 80 ‘Con mclcgiliink. Igy 23 g (64%) nyers
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cfm szcrinti vegyiilctcl kapunk. amely gézkromatogré-
fiésan vizsgélva Iegalfibb 93%-os Iisztaségti.

n) N~/3—[2-(BenziI»axi)-feniI]»3-fenil-pmpil/«
2.2.5.5-Ietrameri!-pirmlidin
E21 a vegyulclci hasonléképpen éllfljuk cld a 4d)p€1da

surinli (XXIX) lozilflbél 65 2.2.55-l:tmIncfiI-pi!mIidin-
b61. A lermékel ragadés olajkénl kapjuk. amelyex lovébbi
tiszlflés nélkiil alaldtunk a hidmxi-ana16gjév£[9ab)pé1da].

0) N-I3-[2-(Benzil-axijfenii]-J—f¢nil-pmpiu-4-hid-
mxi-2,2.6.6-telramelil-piperidin
Ezl a vcgyilctct hasonléképpen éllftjuk :16 a 4d)

példa szcrinli (XXIX) loziiélbél Cs 4-hidroxi-2.2.6.6-
tctramexil-piperidinbél. A termékel ragadés o1aj forma-
jéban kapjuk. amelyct Iovébbi liszlftés nélkill alakitunk
a hidroxivcgyiilcué [9ac) példal.

p) N—(2»Hidmxi-I. l. —dimen'l—eIil)-3-[2-(benzil-axi)-
fenill-3 »feniI-propil-amin
Ezl a vcgyiilelcl hasonléképpcn éllfljuk e16 a 4d)

példa szerinli (XXIX) tozilfilbél és 2-amino-2-metil—
propanolbél. A szilérd termék diizopropil-élerbdi vég-
zcu krislélyosilés man 103 'C—on olvad. Kiindulési
anyagkém hasznéljuk a 7p) példéban.
Elcmanalfzis a C;_6H3.NO; (389.5) dssugképlel alapjén:
szémflou:
C: 80.17%: H: 8.02%; N: 3.60%; O: 8.22%;
laléll: ‘
C: 80.0%: H: 8.09%: N: 3.69%: O: 8.51%.

q) N-( I -Adamanlil)-3-/2-(beuzil—oxi)fenilI-3-fenil-
pmpil-amin
Ezl a vcgyiilelei hasonléképpcn allnjuk e16 a 4d)

példa szerimi (XXIX) lozilélbél és 1-amino-adamam
16nb61. A 7q) példéban kiindulési anyagkénl haszné|-
juk. A hidroklorid-szemihidrétja. arnclyct acctoniu'i1-
bcn éllitunk e16. 225 ‘Can olvad.
Elemanalizis a CuH37NO - HCI - 1/2 I-I;0 (497.1)
iisszcgképlel aiapjénz
szémftouz C: 77.31%; H: 7.91%; N: 2.82%;

0: 4.83%: CI: 7.13%:
lalfillz C: 77.3%: H: 8.23%: N: 2.65%‘.

O: 5.04%‘. CI: 7.14%.

6. példa
Szekunder 3.3-difenil-pmpil-aminok elddllitdsa

a) N-(lerr-Bun'l)-3.3-bi.t:(2-memxi-fenil)-prapil-
amin (L) (x hidmge‘n~omld1}'a
A 43) példa szcrinli (XXVII) lozilétot lerc-buv.i1-

amin nagy fcleslegévcl mclcgfljiik az 5. példéban Iefn
médon. igy a szabad bézisl 78%-os hozamban kapjuk.
majd a szokfios m6don oxélsavas sévé alakitjuk. Op.
135-136 ‘C (acelon-élcr).
Eicmanalfzis a C,_1H3.N0,, (417.5) tissugképlel alapjén:szémftonz
C: 66.17%: H: 7.48%; N: 3.36%; O: 22.99%;
laléll:
C: 65.6%: I-127.31%: N: 3.36%: O: 23.4%.
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I) N-(Ierr-Butilj-3-(2-Ineloxi-fenil)-3Jeni!-pmpib
amin (LXI) és hidroklofidjd
A szabad bézist 88%-os hozamban kapjuk a 41)

példa szerinxi (XLVIII) lozilatbél. A hidrokloridsé 205
'C-on olvad.

Elcmanalfzis a C191-*1nNOC1 (333.9) tisszegképlet a|ap-
jén:
suirnflouz

CI 71.94%‘. H: 8.45%‘. N: 4.20%: O: 4.79%;
laléltz

C: 71.9%; H: 8.44%; N: 4.67%; O: 4.79%.

m) N-(I, I -Dimeu'l-pmpil)-3-(2-mzloxi-5-merilfr
m'I)~3-fem‘!-prupil-amin (LXII) lx hidmkloridja
A szabad bézisl 95%-os houmban kapjuk a 4:)

példa szerinti (XXX) tozilélbél és tcrc-amil-aminb61. A
hidrokloridsé olvadéspomja 188-139 ‘C (etano1-ace-Ion).

Elemanalilis a C211-1_.2NOC1 (362.0) dsszegképlct a1ap-
jén:
szémflon: C: 73.00%; H: 8.91%: N: 3.87%:

O: 4.42%; CI: 9.80%;
011511: C: 73.4%; H: 8.98%; N: 3.83%;

O: 4.61%; CI: 9.51%.

n) N-( I.I-Dimetil-propil)-3.3-bi.r:(2-meloxi-5-mm
til-fenil)-prvpil-amin (LXIII) é: hidrokloridja
A szabad bézisl 94%-os hozamban kapjuk a 41)

példa szcrinli (XXX11) lozilélbél es xcrc-ami1-aminb61.
A hidrokloridsé olvadéspontja 210 ‘C (elanol-acelon).

Elemanalfzis a C1.H_.6N0;C1 (406.0) tisszegképlcx
alapjsnz
szémflou: C: 71.00%; H: 8,94%; N: 3,45%:

0: 7.88%; CI: 8.73%;
xaléliz C: 71.1%: H: 9.01%; N: 3.60%:

O: 7.92%; CI: 8.13%.

0) N-(ltrr-Hutil)-3-(5—kldr‘2-melaxi-fenil)-3-ftnifi
pmpil-amin
43.1 g (0.1 m61) 4m) példa szcrinli lozilélol 100 ml

acclonitrilbcn 37 g (0.5 mol) tcrc-butil-aminnal nyoma-
séllé lombikban 4 napon 61 80 'C~on melegfliink. A szrr
késos fcldolgozés man 32 g (100%) nyers cfm szcrinti ve-
gyfiletel kapunk. A bazist diciil-étcr és aceton clcgyében
dictil-élcres hidrogén-kloriddal kezeljijk. fgy a hidrok1o-
ridséx kapjuk. a.me1y 216-218 'C-on o1vad.
E1emana11zis a C101-IECINO - HCI (368.36) 6sszegkép-
1:1 alapjénz
suimnou:
C: 65.21%; H: 7.39%;
taléliz
C: 65.1%;

N: 3.80%‘. CI: 19.25%;

H: 7.39%; N: 3.90%; C1: 18.7%.

7. példa
Terrier 3.3-difenil-propil-aminok elddllitdsa J1!-
kunder aminokbdl

a) N-Metil-N-(ten:-bun’lr3-(2—meIoxifenil)-3-fenil-
pmpilnmin (LXV) 6: hidrakloridja
29.7 g (0.1 mél) 6|) példa szcrimi (LX1) szekundcr
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amin. 13.8 g (0.3 mil) hangyasav as 12.5 g (0.12 mol)
37912-05 formaldchid-oldat clcgyét 18-24 érén 61 visz-'
szafolyatfi kfizbcn forraljuk. Ezutén lchfitjiik. ndtrium-
hidroxiddal megltigosftjuk. és dielil-éterrel cxlrahéljuk.
A2 exlraktumot vizzel mossuk. szérfljuk. majd bep§-
roljuk. 29.3 g (94%) nycrs olaj marad vissm. A hidro-
gen-klorid-561 diclil-éleres hidrogén-kloriddal fillfljuk
:16 a szokésos médon. Op. 199 ‘C.
Elcmanalfzis a C,.1<1_\d*1OC1 (347.9) ésszegképlet a1ap-
jfin: ,
szémnou:
C: 72.49%: H: 8.69%; N: 4.03%; C1: 10.19%;
1111511:
C: 71.9%: H: 8.79%: N: 4.23%; CI: 10.1%.

b) N-Mail-N-(rem-butil)-3-(2-meloxi-5-rnelilje
nil)-3-fenil-pmpil-amin (LXVI) 2': hidmklaridja
A szabad bézisl ugyanilyen médon kapjuk 8972-05

hozammal a 6d) példa szerinli (L111) aminb61. A hidro—
kioridsé olvadéspontja 161 ‘C (acelon).
Elcmanaflzis a CHHRNOCI (362.0) ésszcgképlcl a1ap-
jin:
szémflouz
C: 73.00%; H: 8.91%; N: 3.87%; O: 4.42%;

C1: 9.08%:
1211511: C: 73.0%: H: 8.96%; N: 3.94%;

O: 4.59%: CI: 9.77%.

c) N-Metil-N-(Ierc-bull!)-3.3-bi:z(2-m:mxi-feni!)-
propil-anzin {LX VII) 1’: hidmklaridja
A szabad bézist 96%--05 hozamban kapjuk a 63)

példa szcrinli (1.) aminbél. A hidmkloridsé o1vadés-
ponlja 187-190 ‘C (acclon-éler).
Elemanalizis a C1z1~1_._.NOC1 (378.0) iisszcgképle: a1ap-
jén:
szémltouz C: 69.91%; H: 8.54%: N: 3.71%;

O: 8.47%; CI: 9.38%:
laléllz C: 69.9%; H: 8.56%; N: 3.53%;

018.93%: Cl: 8.92%.

d) N-Metil-N—(!¢rt-bulil)-3-(2-melaxi-4-me!iI;fe-
nil)-3-fenil-pmpi!—anu'n (LXVIII)
A szabad bazist 96%-as hozamban kapjuk a 6:)

példa szerinli (LIV) aminbél. Op. 64 ‘C(1PE).
Elemanalfzis a C231-1_..N0 (325.5) éisszegképlal a1ap-
jfinz
szamflou:
C: 81.17%; H: 9.60%; N: 4.30%; O: 4.92%;
laléllz
C: 81.0%; H; 9.83%; N: 4.15%; O: 5.03%.

e) N~Men'IAN~(Ierc—bu!iI)-3.3-bi.rz(2-metoxi—5»meIi1'~
feni/)-pr0pil«amin (LXIX)
A szabad bsizisl 97%-os houmban kapjuk a 60

példa szerinti (LV)aminb61. Op. 95 'C (IPE).
Elcmanalfzis a CHHMNO; (370.0) fisszcgképlct alapjénz
szémitonz
C: 78.00%; H: 9.55%; N: 3.79%; O: 8.66%;
lalélt:
C: 78.1%; 1-129.57%: N: 3.70%; O: 8.80%.
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f) N-M:n"l—N-(terr-butil)-3-(4;fluar-fenil)-3-(2-mo
wxi-fenil)-pmpil-amin (LU) (5 hidroltlaridja
A szabad bézisl 82%-os hozamban knpjuk a 6k)

példa szerinli (LX) aminbél. A hidrokloridsd olvadés-
ponlja 218 ‘C (elanol-acelon).
Elcmanaifzis a Cz,H2,NOClF (365.9) éisszegképlel
alapjénz
szémnon:

C: 68.93%: H: 7.99%; N: 3.83%: CI: 9.69%;
Ialéllz V
C: 69.0%; H: 7.97%: N: 3.70%; CI: 9.60%.

g) N-(I, I -Dime!il-propi!)-N-meIi!-3-(2-meIaxi-5-

mi;(iI-fenil)-3feniI—pmpiI—aInin (LXXI} 6: hia'roklo-r _;a

A szabad bézisi 98%-os hozamban kapjuk a 6m)
péida surinti (LXII) aminbél. A hidrogémklorid-56
olvadéspontja 176-177 ‘C (accton).
Elcmanalfzis a C;\H;.NOCl (376.0) ésszcgképlcl alapjfin:szémflollz

C: 73.47%; H: 9.ll%; N: 3.73%; CI: 9.43%‘.
talélxz
C: 73.4%; H: 9.lS%'. N: 3.73%: CI: 9.41%.

h) N-( 1. I -DimetiI—propil)—N—m:n'l~3,3—bi:z(2-meIa-
xi—5-mail-fenil)-propil-amin (LXXII) J3‘ Iu'drakIo-
n'dja
A szabad bézisl 89%-os hozamban kapjuk a 6n)

példa surinli (LXIII) aminbél. A hidrogén-klorid-s6
olvadéspomja I47 ‘C (accton-éter).
Elcmanaifzis a C;5H3-,N0;.Cl (420.1) dsszegképiel
alapjfinz
szémilon: C: 71.49%; H: 9.l2%: N: 3.34%:

O: 7.62%; CI: 8.44%;
laléll; C: 70.8%: H: 9.20%: N: 3.63%:

O: 7.74%; CI: 8.42%.

1') N-Melil-N-(rtrobutil)-3-(2.4-dimetoxi-fenil)-L
fznil-propil-amin (LXXIII)
Ell a vegytilelet kvanlilalfv hozamban. olajként

kapjuk a 6i) példa szerinli (LVIII) aminbél.
NMR: 8 6.5-7.3 (m. 8H): 4.3 (I. IH)‘. 3.8 (5. 6H): 2.3

(s. 3H); 1.0 (s. 91-!)

j) N-Men’!-N-(rerc-butil}-3-I2.3-di(ben:il-oxi)-fe-
nil]-3-fenil-propil-amin (LXXIV)
Ezl a vegyijletel olajkénl. 95%-os hozamban kap-

juk a 6g) példa szcrinli (LVI) arninbél.

k) N-Mali!-N-(ten:-bim'l)—3,3-bi.\'z[2-(benzil-oxi)~4-
melil-feniI]~propiI—amin (LXXV) is hidrokloridja
A szabad bézisl 92%-os hozamban kapjuk a 6k)

példa szcrinli (LVH) arninbél. A hidrogén-klorid-S6
olvadésponlja l70—]7l ‘C (acelon-éler).
Elcmanaifzis a C_‘6H,,4NO1Cl (558.2) ésszcgképlcl
alapjén:
szémflou: C: 77.46%: H: 7.95%; N: 2.51%;

O: 5.73%; CI: 6.35%;
taléltz C: 77.6%: H: 7.86%; N: 2.42%‘.

0: 5.89%: Cl: 6.31%.
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I) N—MztiI-N-(terr-buril)-3.3-bi.rz(2.4-dimetoxifb
nil)-propil-amin (LXXVI) éx hidmklofidja
A szabad bézisl 96%—os hozamban kapjuk a 6j)<

példa szcrinti (LIX) aminbél. A hidrogén-klorid-s6 ol-
vadésponlja I80-I90 ‘C. 6s a vcgyiilel feItehel6en
I/4 m6| vizet lanalmaz.

Elcmanalfzis a Cz.H,6NO‘Cl - ll4H,0 (447.0) 5sszeg<
képlelalapjfin:
szémflou: C: 64.48%; H: 8.34%; N: 3.13%;

O: l6.ll%; CI: 7.93%;
tahill: C: 64.5%; H: 8.27%: N: 3.02%:

O: 16.2%: CI: 8.19%.

m) N-MetiI-N-(lerc-butiI)-3-[2.3-di(benzil-oxi)fe-
nil]-3-fenil-prapil-amin (LXXVII)
Ezl a vegyijiclct olajkém. 98%-os hozamban kap-

juk 2 6b) példa surinli (LI) aminbél.
NMR: 5 6.9-7.3 (m. 18H); 2.l (s. 3H); L0 (5. 9H).

:1) N-Me!il—N-(terr-buril)~3-I2-(benzil-oxi)-fznilf3-
fenil-propiI—amin (LXXVIII)
E21 2: vcgytilctct olajkém. 97%-os hozamban kap-

juk a 6c) példa szerinli (LII) aminbél.
NMR: 5 6.9-7.3 (m. 14H); 5.0 (s. 4H); 4.5 (K. IH); 2.2

(S- 3H); 0.9 (s. 9H). \

0) N-MeIil-N-(rerr—bun'l)-3-(5—kl6r—2-memxiJenil)-
3-fenil-pmpil-amin
25.3 g (0.076 mél) 60) példa szerinli sukundcr

aminl I8 Orin it 9.2 g (0.2 mél) hangyasavval 65 8.5 g
(0.! mél) 35%-os forrnaldehid-oldaual formlunk visz-
szafolyalés ktizbcn. A fcldolgozés ulén 25.6 g (97.5%)
nycrs bézist kapunk. Ezl acclonban oldjuk. ckvimoléris
mennyiségfi oxélsav acctonos oldmél adjuk houé. A
cfm szerinli vcgyillel hidrogén-oxalélja beige szfnfi
krislélyok forméjéban vfilik ki. op. I65 ‘C.
Elemanallzis a C2,H;3ClNO - CQHIO‘ (436.0) 6sszcg-
képlcl alapjén:
szémiloll: .
C: 63.37%; H: 6.94%; N: 3.21%: CI: 8.13%;
laléllz
C: 62.7%: H: 6.83%: N: 3.10%: CI: 7.97%.

p) N«(2-I-lidmxi- I. I -dimen'l—e!i!)—N«meril-3-/2»
(benzil—oxi)-ftnil]-3-fenil-pmpil-amin
Ezl a vcgyiiielel hasonléképpcn éllfljuk eld az Sp) pel-

da szerinli vegyi.iletb6l. Ragadés olajként kapjuk. amelyel
a 9nd) példa szcrinli szabad hidroxi-vegyiilcué alakflunk.

q) N-(l-AdamanIil)-N-meIil-3-[2-(benzil—oxi)fe-
nil]-3-fenil-propil-amin
Ezl a vcgyfiletct az Sq) példa szcrinti vegyiiletbdi éllltjuk

e16. Ragadés olajkénl kapjuk, amelyet lovébbi l.iszIIL§s nél-
kiil a 93:2) példa szetimi szabad hjdmxivegyiilené alakftunk.

8. példa
El6a'll:’Id.r olefines prekurzarakbél
a) N-(ten:-Hulil)-3-(2.6-dirneloxifenil)-3~hidmxi—
3-fenil-pmpil-amfn (LXXIX)
I0.l g (0.! m6!) diizopropil-amin HI) ml srémz die-
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til-éterrel késziill oldatél -10 "C-tn hiiljiik. Az oldathoz
65 ml (0.1 mil) hcxénos butil-lhium-oldalol adunk. és az
clcgycl -10 ‘C-on 20 percig leverjilk. Ezutfin 10 g
(0.1 mél) N-ctilidén-tcrc-butil-amin |(X) ml szfiraz dielil-
élenal késziill oldatfil adj uk houfi. és a kcvcrésl 0 'C—on
még 20 pcrcig folylatjuk. -30 ‘On vald hfités umn
24.1 g (0.1 m6l) 2.6—dimeloxi-benzofenon 100 ml széraz
dielil-étcm-:1 késziill és 30 ml lclrahidrofurflnl tanalmazé
oldatél adjuk a fend clcgyhcz. és kfimyezcti h6mérséldc—
(en 20 Orin fit keveljiik. majd vfzul hidrolizéljuk. A sur-
ves fézisl vizzel mossuk. safirfljuk 65 bepéroljuk. 32 g
(94%) N-[3-(2.6-dimeIoxi-fcnil)-3-hidroxi-3-fcnil-propi-
lidénl-lcrc-bulil-aminl kapunk olaj alakjfiban.

E21 az olajai 250 ml abszolm eumolban oldjuk. az
oldatol -5 ‘C-ra hllljilk. és 5.7 g (0.15 mél) n.’strium-
bér-hidridel adunk hozzé részlelckben. A1 elegyet
0 ‘C-on 0.5 érén fit. majd kiimyezeti 1-idmérséklexcn
3 Gran an keverjfik. Az oldészer nagy részét vékuumban
ledesztilléljuk. a mamdékol vfzzcl keuljiik. dictil-étcp
rel cxlrahaljuk. vfzul mossuk. és 2N sésavval extra-
héljuk. Az cxwaklumot diclil-élerrel mossuk, nélrium-
hidroxiddal megluigosfljuk. dietil-élerrel exlrahéljuk,
szériljuk és bepéroljuk. 30 g cm szcrinli amim kapunk.

Ugy tfinik. hey a hidrokloridsé. amclynck olva-
désponlja 203—204 ‘C (acelon-éter). I/4 moi vizel ta.r-
lalmaz.

Elemanalizis a CNHHNO3 -_HCl - 1/4H;O (384.5)
iisszcgképlcl alapjfin:szamftouz

C: 65.60%: H: 8.01%: N: 3.64%; O: 13.52%;
laléll:

C: 65.9%; H: 8.11%: N: 3.64%; 0:13.792.

b) N-(lerr-Bulill-3—(2.6—dimeIoxi-feniI)—3-fenil-2-
pmpén-I-amin (LXXX)
21 g (0.061 m6l) femi. a) lépésben eldfillftou amim

20 ml (0.126 mol) 6.3 N kénsavhoz adunk. Az elegyel
forré vizfiirdén 2 érén él kcverjiik. majd hfitjiik. meg-
lfigosfljuk és dictil-éierrel cxlmhéljuk. Az extraklumot
mossuk. szériijuk és beparoljuk. 17.8 g (90‘%)ci’m sze-
rinli olefin! kapunk éuexszé olaj alakjéban. A hidrogén-
klorid~s6 220-222 'C—on olvad. 65 1/4 mél vizcl lanai-maz.

Elemanalizis a C,,H37N02 - HCI ~ 1/4H2O 6sszegkép-
let alapjénz
szémilou: C: 68.82%: H: 7.86%; N: 3.82%;

O: 9.82%: Cl: 9.68%:
laléllz C: 68.8%: H: 7.89%; N: 3.92%‘.

O: 9.81%: CI: 9.44%.

C) N-Metil-N-(Ierc-butil)-3—(2.6-dime!axiJenil)-3-
fem’!-pmpil-amin (LXXXI) e’: hidrogérrfumardrja
16.3 g (0.05 mél) b) Iépésben elééllftou olefines

aminl 250 ml. 0.5 g 10%-os szénhordozos palladium-
kalalizélon Ianalmazé melanolban. kémyezeli hémér»
séklclcn és nyoméson hidrogénczziik. Az clcgyct celi-
len an szfirjtik. a szfirletel szérazra péroljuk. fgy 16.3 g
(100%) N—(lerc~buti|)»3-(2.6—dimetoxi-feni|)—3—fenil—
propil-aminl kapunk. A hidrokloridsé olvadispomja
244 ‘C (c1ano1)_
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Elemanalfzis a CHHNNOI - HCI (363.9) éssugképlel
alapjfin:
szamllou: C: 69.31%: H: 8.31%: N: 3.85%:

O: 8.79%; CI: 9.74%:
talfillz C: 69.3%; H: 8.29%; N: 3.83%:

O: 9.27%; CI: 9.75%.
A fcnli sukunder amim mint smbad bézislforrnz1de-

hid-hangyasav elcgyével a 7. példéban le(n médon meti-
lcuiik. (gy 96%-os hozamban tcrcicr aminl kapunk. A
fumérsavas so olvadésponija 185-190 ‘C (acelon).
Elcmanalfzis a C1,H3,NOg (457.6) tissugképlet a1ap-
jén:
szamfiou:
C: 68.25%; H: 7.71%; N: 3.06%; O: 20.95%;
«amt:
C: 67.87:; H: 7.59%: N: 3.05%; O: 21.6%.

9. példa
A: 0-védrfcsoponok elrdvolftdxa

a) N.N-DiizopmpiI-3-(2-Iiidraxifenil)-3-fenil-pro
pi!-amin (LXXXII) is hidrakloridja
20.8 g (0.064 n-:61) Sk) példa surimi (XLIX) amjm

150 ml melilén-dikloridban 0 ‘C 1116 hfiliink. 64 ml
(0.064 mél) IN metilén-dikloridos b6r—lribromid-olda-
lot cscpcgtculink hozzé. és azutén az oldalol hG16szck—
rénybcn (5 'C) tanjuk 2-5 napig. Az illékony anyago-
kat 50 ‘C-nél alacsonyabb hdmérséklelen 1edeszli|l31-
juk. A maradék szirupol mcgliigosnjuk. dielil-élcnel
extrahéljuk, az extraklumot vizzel mossuk. megszérlb
juk és bepéroljuk. Viszkézus szirupoz kapunk. A hidro-
gén-klorid-sé olvadésponlja 222 ‘C (metanol-élcr). a
hozarn 31%.

Elcmanalizis a CHHNNO - HCI (347.9) éssugképlct
alapjén:
szémflollz C: 72.49%‘. H: 8.69%; N: 4.03%;

0: 4.60%; CI: 10.19%‘.
laléll: C: 72.0%; H: 8.72%; N: 3.74%;

O: 5.06%: CI: 10.3%.
A ktivetkezfi vegyijleleket ugyanilyen médon ann-

juk el6.

b) N-[3-(2-HidroxiJeniI)-3-feni!-pmpilj-Z.2.6.6-
Ietranietil-piperidin (LXXXIII) ix hidmge'n-fuma-
rdtja
A1 51) példa szcrinli (LXIV) aminbél, a nyers ho-

zam 78%. A fumérsavas so olvadésponlja hatérozallan.
Elemanalfzis a Cu!-1370, (467.6) Bsszieglcéplel alapjén:
szémflon:
C: 71.9%: H: 7.91%: N: 3.00%: O:17.1‘7c;
taléllz
C: 71.8%: H: 8.41%: N: 3.01% O: 16.6%.

c) N.N-Diizapropil-3—(2-hidroxi-5-me!ilJenil)-3-fe-
nil-propif-amin (LXXXIV) és Iiidroklaridja
Az 5c) példa szerinli (XL) aminbél a nycrs hozam

85%. a hidrogén-klorid-s6 olvadésponlja 209-210 ‘C
(aceton-éler).
Elemimalfzis a CHHMNO ' HCI - 1/4H,O (366.5) 551-
szegképlei alapjénr
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széntflottz C: 72.09%; H: 8.95%; N: 3.82%; szémflou:
O: 5.46%: CI: 9.67%; C: 70.47%; H: 8.74%; N: 3.57%: CI: 9.05%:

Ialéll: C: 72.3%; H: 8.95%; N: 3.71%; laiéllz
O: 5.68%: C]: 9.61%. C: 70.6%: H: 3.78%; N: 3.71%: CI: 8.93%.

5

d) N-Men‘!-N-(rerr-butt!)-3-(2-hidmxfi5-me1iIfe- 1'} N—Meril-N-(terc-buril)-3.3-bisz(2-hidmxi-5-melib
nil)-3-fenil-prapil-amin (LXXXV) I: hidrakloridja fenil)-propil-amin (XC) éx hidmkloridja
A 7):) példa szcrintj (LXVI) aminbél a nyers hozam A 7c) példa szerinti (LXIX) aminbél. A nyers ho-

100%. a hidrogén-klorid—s6 olvadésponlja >260 ‘C zam 79%. op. 199-20! 'C (IPE). Ahidrokloridsé olva-
(elanol). 10 désponlja 220 ‘C (aceton). _
Elcmanalfzis a C,,H,9NO - HCI (347.4) bsszegképlcl Elemanalizis a CHHMNOI - HCI (378.0) tissugképlel
alapjfin: alapjén:
szémflon: szamnon: C: 69.91%; H: 8.54%: N: 3.71%:
C: 72.49%: H: 8.69%; N: 4.03%; CI: 10.19%; 0: 8.47%: CI: 9.38%;
taléh: 15 lalfihi C: 69.9%; H: 8.70%: N: 3.75%:
C: 72.7%; H: 8.58%; N: 3.81%; CI: 10.95%. 0: 8.81%: CI: 9.l5%.

e) N.N—DiiwprapiI-3.3-bi:z{2-hidmxifeniI)-pmpil- j) N-Mali!-N-(terc-buril)-3—(2-hidmxi-4-metil-fr
amirl (LXXXVI) is hidrokloridja nil)-3-fem‘!-pmpil-amin (XCI) is hidmkloridja
AZ 521) példa szcrinli (XXXVIII) aminbél a nyers 20 A 7d) példa szerinli (LXVIII) aminbél. A nyers

hozam 57%. a hidrogén-klorid-56 olvadésponzja hozam 100%. A hidrogénvklorid-s6 olvadéspontja
257 'C (etanol-éter). 240 ‘C (clanol).
Elcmanalizis a CHHNNO2 ~ HCI (363.9) ésszcgképlcl Elemanalfzis aCz,H19NO-HCI (347.9) éisszegkqalelalapjfin:
alapjén: szémflotl: C: 72.49%; H: 8.69%; N: 4.03%;
szémfloll: C: 69.31%; H: 8.31%: N: 3.85%; 25 O: 4.60%: CI: 10.19%;

0: 8,79%; Cl: 9.74%; taléll: C: 72.5%; H: 8.75%; N: 4.06%;
131111: C: 69.3%; H: 8.37%; N: 3.95%; O: 4.90%: CI: 10.1%.

0: 9.23%; CI: 9.40%.
It) N.N-Diizopropil-3-(4 -fluar-fenil)-3-(llidmxi-fa

fl N-Men‘!-N-(terc-butil)<3.3-bi:z(2-hidroxifenil)- 30 nil)-pmpil-amin (XCII) is hidloklaridja
propil-amin (LXXXVII) éx hidmklaridja Az 5j) példa szcrinti (XLVII) aminbél. A nycrs
A 7c) példa szcrinli (LXXVII) aminbéi. A nyets hozam 72%. A hidrogén-klorid-so olvadésponlja

hozam 100%. Op. I90 ‘C. a hidrokloridsé olvadésponb I83 ‘C (acctometanoi).
ja 252 ‘C (elanol). Elemanalfzis a C2,H17H~1O - HCI (364.9) fissugképlel
Elcmanalfzis a CIOHNNO3 - HCI (349.9) ésszegképlel 35 alapjfin:
filapjéni szémfmu: C: 69.12%; H: 7.73%; O: 3.83%;
szémfiouz xaiaii: C: 69.l%: H: 8.09%: N: 3.82%.
C: 68.65%: H: 8.06%: N: 4.00%; CI: |0.l3%;
Ialéllz I) N,N-Diizopropil-3-(2,4-dihidmxifeniI)-3~feniI-
C: 64.8%: H: 8.06%: N: 4.17%‘. CI: 9.59%. 40 propil-amin (XCIIII is hidroklaridja

AZ Sh) példa szcrinli (XLV) aminbél. A nyers ho-
g; N,N-Diizapmpil-3-(2-hidroxi-4-Ineri!f:niI)-3;fe- zam 31%. A hidrogén-klorid olvadispontja 205-
nil-propil-amin (IXXXVIII) is hidrnkloridja 210 ‘C (elanol-acelon-éter).
A2 5d) példa szerinti (XLX) aminbél. A nyers ho— Elen1amlia'saC}“H29N01-HG(363.9)6s.n:gképlcxalapjén:

Lam 90%. A hidrogén-klorid-56 oivadéspomja 217 ‘C 45 szémftou: C: 69.31%: H: 8.3l%: N: 3.85%.
(etanoi). O: 8.79%: Cl: 9.74%;
Elemanalfzis a CnH_,,NO~ HCI ~ I/4H1O (366.5) 652- taléllz C: 69.5%; H: 8.33%; N: 3.72%:
szegképlcl alapjénz O: 8.9l%; Cl: 9.87%.
szémflou: C: 72.09%; H: 8.96%; N: 3.82%;

O: 5.46%; C]: 9.67%; 50 m) N-(I.I-Dinietil-pmpil)-N—meril-3.3-bi:z(2—h1Hmxi-
Ialéll: C: 72.3%; H: 8.91%; N: 3.93%; 5-nretil-fenil)-prvpil-anzin (XCIV) is hidmkloridja

O: 5.27%; CI: 9.46%. A 7h) példa szcrinli (LXXII) aminbél. A nycrs
hozam 100%. op. I90-195 'C. A hidmkloridsb olva-

h) N.N-Diizopmpib3.3-bi:z(2-hidmxi-5-melil-fb désponlja 235-240 ‘C (ctanol—accton-éler).
nil)-pmpil-amin (LXXXIX) is hidrokloridja 55 Elemanalizis a CHHMNO2 ~ HCI (392.0) fisszegképlel
A1 5:) példa szcrinli (XLH) aminbél. A nyers ho~ alapjénz

mm 93%. op. 166 ‘C. A hidrok1on'ds6 olvadéspontja szamitou: C: 70.47%: H: 8.74%: N: 3.57%:
220 ‘C (ctanol). O: 8.16%: CI: 9.05%;
Elemanalizis a Cz_.H,_.NO2 - HCI (392.0) ésszegképlcl taléllz C: 70.0%: H: 3.96%; N: 3.54%:
alapjén: 60 O: 8.11%‘. CI: 9.19%.

13
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n) N-Metil-N-(tut-bulil)-3—(2.4-dihidmxifenil)-3-
fenil-pmpil-amin (XCV) J: hidmbromidja
A 71) példa szerinli (LXXIII) arninbél. A nyers

hozarn 78%. op. 260 ‘C. A hidrogén-bromid olvadAs-
ponlja >260 ‘C (euinol).
Bararia1izisaC‘4,113NC),-f1Br(394.4)fisaegkép|e1a1apjén:
szémnotl: C: 60.9%: H: 7.16%; N: 3.55%:

0: 8.11%; Br: 20.27%:
Ialéliz C: 60.8%; H: 7.18%: N: 3.29%‘.

O: 8.38%; Br: 20.2%.

o) N.N-Diizopmpil-3.3-bi:z{2.4-diIiidmxifenil)-
pmpi!-amin (XCVI) £5 hidrakloridja
Az 5i) példa szerinli (XLV1) aminbél. A hidrok1o—

ridsé amorf barna por. amcly nem ad kiclégfld clem-
analfzis eredményt a liikélcllcn égés mien.

p) N-Melil-N-(1eIr—bulil)~3.3-bi:z(2.4-dihidraxife-
m'l)«propil-amin (XCVII) is hidmklaridja
A 7|) példa szcrimi (LXXV1)aminb61.A nyers hozam

87%. op. 260 ‘C. A hidrogén-k1orid—s6 nem ad kielégfld
elemanalizis eredményt a tékélcilcn égés miall.

q) N.N-Dii:apmpi1-3-(2.5-dihidraxifeniI)-3-fenil-
pmpil-amin (XCVIII) is hidmkloridja
32.0 g (0.063 mél) szabad bézis forméban lcvfi Sf)

példa szcrimi (XL111) amini 500 ml melanolban. 5 g
5%-os szénhordozés palladiumkalalizélor jelenlélében.
kiimyezeti hémérséklcien és nyoméson hidrogénczziik.
2 éra am! a rcakcié lcljcscn végbcmcgy. Az clcgyci
szfirjiik. a szfiticlcl szérazra pémljuk. a maradékot ace-
tonban oldjuk. és eteres hid:-ogén—Idon'dda1 kezeijfik.
[gy 19.8 g (87%) nyers s61 kapunk. amcly 260 ‘C-on
olvad. Mcxanoibél végzcu étluisuilyosriéskor fehér
krislélyok képzddnek. op. 260 ‘C.
Elcmanalizis a Cz,H,.,NO1 - HCI - 1/4H30 (368.6)
ésszegképlei alapjén:
sz.a'mi'lotl: C: 68.44%; H: 8.36%: N: 3.80%:

O: 9.77%; CI: 9.62%;
laléllz C: 68.4%: H: 8.40%: N: 3.60%:

O: 10.3%: CI: 9.42%.
A kfivclkezfi vegyillclckel hasonléképpen éllftjuk el6.

r) N~M(IiI-N-( mt-bulil)-3-(2.5-dihidroxi-fem’!)-3-
ftnil-prapil-amin (XCIX) e'.r hidmkloridja
A 7j) példa szerinti (LXXIV) aminbél. A nyers

hozam 90%. A hidrogén-k1orid—s6 olvadésponlja
>270 ‘C (mclanol-viz).

Elemanalfzis a CIOHNNO2 ~ HCI (349.9) ésszegképlel
alapjén:
sza'mi'iou: C: 68.65%: H: 8.06%; N: 4.00%;

019.14%‘. Cl:10.13%;
Ialéltz C: 68.9%: H: 8.02%: N: 3.93%:

O: 9.60%: CI: 10.5%.

5) N.N-Diizaprapil-3.3-bi::(2-hidrvxi-4-meIilfe»
nii)-pmpil-amin ( C) is hidrokloridja
Az 5g) példa szerinli (XLIV) aminbél. A nyers

hozam 100%. A hidrogén-klorid-56 olvadasponlja
253 'C (mclanohélcr).
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Elcmanalfzis a CHHMNO; - HCI (392.0) ésszegképict
alapjiin:
slémflou: C: 70.47%; H: 8.74%: N: 3.57%;

O: 8.16%; CI: 9.05%:
lalélt: C: 70.5%; H: 8.74%; N: 3.55%:

O: 8.47%: CI: 8.03%.

1‘) N-Metil-N-(!en:—bu!il)-3.3-bi:z(2-hidroxi-4—m¢lil-
fenil)-pmpil-amin (Cl) (1 hidmkloridja
A 7k) példa szerinti (LXXV) aminbél. A nyers

homin 97%. sérga por. A hidrogén-klorid olvadésponb
Ia 260 ‘C (mctanohacelon).
Elemanalfzis a CnH,,NO, - HCI (378.0) iisszzgkepici
alapjanz
szémflotl: C: 69.91%; H: 8.54%; N: 3.71%:

0: 8.47%: CI: 9.38%;
laléltz C: 69.9%; H: 8.68%; N: 3.67%;

O: 8.85%; CI: 9.24%.

u) N,N-Diizaplvpil-3-(2.3~dihidroxiJeniI)-3feniI-
pmpilanzin (CII) és hidrakloridja
Az Sb) példa szcrinii (XXXIX) aminbél. A nyers

houm 100%. A hidrogén-klorid oivadisponlja 174—
176 ‘C (acclon).

Elemanalfzis a C1.H29NO1 ~ HCI (363.9) 'o'sszeg~
képlcl alapjénz
szamflouz C: 69.31%: H: 8.31 %: N: 3.85%:

O: 8.79%: CI: 9.74%:
1211611: C: 69.5%: H: 8.33%: N: 3.66%:

O: 9.37%; CI: 9.63%.

w) N-Meri!-N-(ten:-bu!il)—3—(2.3-dihidmxiJenil)-3-
ftnil-prapil-amin (CIII) e’: hidmldoridja
A 7m) példa szcrinii (LXXVU) aminbdl. A nyers

hozam 100%. feher por. A hidrokloridso olvadésponlja
lassii meiegflés mclleu 209-210 ‘C (tneIanol«aceton).
Elcmanalizis a CNHI-,NO; - HCI - 1/4H-,0 (358.9)
ésszegképlel aiapjfinz
szémflou: C: 66.92%; H: 8. 14%: N: 3.90%:

O: 11.14%‘. Cl: 9.88%:
taléltz C: 66.9%; H: 8.12%; N: 3.76%;

0: |I.8‘7r; Cl: 9.74%.

Jr) N-MzIil-N-(Icrc-butiI)-3—(2-hidmxifenil)-3-fr
nil-pmpil-amin (CIV) is hidmklaridja
A 7n) példa szerinli (LXXV111) aminbél. A nyers

hozam 100%. A hidrogén-klorid-S6 olvadéspontja
255 ‘C (accion-éter).
Elema.na.1i’zis a CIOHNNO - HCI (333.9) issszcgképici
alapjénz
suimitouz
C:7l,94%'. H:8.45‘7o: N:4.20%: C1:10.62'7::
taléliz
C:7I.9‘7r-. H:8.43'7(: N:4.01%: C1:10.5%.

y) N-MeIil-N-(r:rc-buliI)-3-(2.6-dihidmxi-fenil)-3~
fem‘!-propil-amin (CV) is hidmlcloridja
A Sc) péida szcrinii (LXXX1) aminbél. b6r-uibro-

middal, alacsony houmban. A hidrogén-klorid-so oi-
vadasponija 170 ‘C (clanol-éler).



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 180

 

1 HU 212729 B 2

Elemanallzis a CNHI-,N0z - HCI - IIZHIO (358.9)
ésszegképlet alapjén:
szfimflonz C: 66.93%; H: 8.14%; N: 3.40%;

O: 11.14%; Cl: 9.87%;
181611: C: 67.4%; H: 8.28%; N: 3.63%;

O: 10.9%: C1: 9.99%.

2) N,N—Diizopmpil-3—(5-KI6r-2-hidmxi;fenil)-3gfe-
niI«pmpil-amin

11.7 g (0.032 m61) Sm) p61d_a szerinli bézisl 7.6 g
(0.096 m61) piridinnel és 13 g tfimény sésavval magi!-
tatunk. A2 elcgyel vakuumban szérazra péroljuk, és a
mamdékot o1ajfi1rd6ben 205-215 ‘C-on 1.5 drén 51
mclegfljilk. A2 olvadékol valamennyirc lchfltjiik. vizcl
adunk hozzé. és {orr6 v1'zfi1rd6ben digcréljuk. majd
lehflljiik. 2N sésaval adunk az clcgyhez. a so! kisziIr-
jiik. ZN sésavval mossuk. fgy 11.0 g (90%) fehér s6:
kapunk. amcly 200 'C—on olvad. Acctonbél végzctl fil-
krislfilyosflfis ulén a cfm szerinli vegyiilex olvadésponb
ja 202-203 ‘C.
Elcmanalizis a C2,Hz5NO ~ 1-1C1 (382.4) ésszcgképlcl
alapjén:
smmnou:

C: 65.96%: H: 7.64%: N: 3.66%; C1:18.54%:(31511:

066.0%: H: 7.88%: N:3.63%'. C1:18.3%.

aa) N-Matil-N-(terc-Buril)-3-(5-Icldr-2-hidmxi;fc—
nil)-3-fcnil-pmpil-amin
10.5 g (0.03 mél) 7o) példa szerinti szabad bézisl

7.0 g (0.09 rnél) piridinnel és 12 g ttimény sésavval Ica-
gfltalunk. A2 elcgycl vfikuumban szjzrazra péroljuk. és a
maradékol 205-215 ‘C-os olajfiirddben 1.5 érén 51 mele-
gfljfik. Az olvadékol kissé lehflljfik. 2N néuium-hidroxh
dot adunk felcslcgbcn hozzé. az c1cgyetdieli1-élcnel exi-
rahéljuk. az extrakxumot vfzzcl mossuk. szérnjuk es be-
paroljuk. 7.5 g (88%) nyers szirup marad vissza. Ezl di-
elil-élerben oldjuk. és étercs h.idrog6n-1dorid—o1dal1a1 kc-
7-Cljilk. 1'3)’ 3 g (83%) hidrokloridsdl kapunk. Acelon es
ZN sdsav cicgyebm végzeu étkxislzlyosfxés ulén 2 cm
szcrinli vegyiilel hidrogén-kloridja 260 ‘C-on olvad.
Elcmanalizis a C2oH16NO ‘ HC1 (368.4) 6sszcgkép1el
alapjén:
szémilouz

C:65.21%'. H:7,39‘7c; N:3.80%; C1:19.Z5%:
taléll;

065.0%: H:7.309r: N:3.73%; C1:l8.9%.

ab) N-[3-(2-Hidroxifenil)-3feniI—pmpil/—2.2.5.5-
tetramelil-pirrolidin
Az Sn) példa szcrinli nycrs aminl 2: 9q) példéban

lcfn médon hidrogcno1i7A1juk_ A szabad aminl oiaj
alakjéban kapjuk. majd hidrokloriddé aiakiljuk. 65 2-
propanolbol krisldlyositjuk. Op. 250 ‘C.
Elcmanaltzis a CHHMNO - HCI (374.0) Gsszegképlel
alapjan:
szémilou: C: 73.86%: H: 8.63%: N: 3.75%:

O: 4.28%: CI: 9.48%;
131611: C: 73.8%; H: 8.71%; N: 3.59%;

O: 4.80%: CI: 9.45%.
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ac) N-[3-(2-Hidmxifenily3feni!—pmpiI}—4-lu}1m-
xi- 2.2.6. 6-Ietramelil-pip¢n'din
A2 50) péida szcrinli benzil-oxi-vcgyilletcl 2 9q)

példéban lcfn médon hidrogenolizéljuk. A szabad ba-
zisl hidroklorid-szcmihidréllfi alakiljuk. majd aceton-
b61 1cn'stfi1yos1’lju1t. A vcgytllel bomlés kézbcn kb. 150
‘C-on olvad.

Elcmanaflzis a C14H33NO1 - HC1 - Il2H;O (413.0)
tisszegképlel alapjént
szémftoltz C: 69.79%: H: 8.54%; N: 3.39%;

O: 9.68%; C12 8.58%:
Ialéllz C: 70.0%; H: 8.67%; N: 3.47%;

O: 9.98%; C1: 8.13%.

ad) N-(2-Hidroxi-I . I -dimelil-evil)-N«metil-3-(2-
hidmxi-fenil)»3;/'enil-pmpil-amin
A 7p) példa szcrinli benzi1—oxi-vcgyfiletel a 9q)

péidéban lefn médon hidrogcnolizfiljuk. A szabad hid-
roxi—amim ijveges tfimegkénl kapjuk. majd hidroklo—
riddti alakftjuk, amcly etano1b61 diclil-éterrel kicsapva
amorf szilérd fonnéban vélik ki.

Elemanalrzis a C201-1,,NO2 - HC1 (349.9) tissugképlct
alapjénz
szémftollz C: 68.65%; H: 8.06%; N: 4.00%;

O: 9.15%; CI: 10.13%:
1.31611: C: 68.25%: H: 8.18%: N: 3.98%;

O: 9.12%; CI: 10.0%.

at) N-(I -AdamantiI)-N-melil-3-(2-hidmxi-fen il)-3-
fenil-propiI~amin
A 7q) példa szcrinli bcnzil-oxi-vcgyiilclcl a 9q)

példéban lefn médon hidrogenolizéljuk. A szabad hid-
roxi-aminl iiveges lémegkénl kapjuk. Vizmentes dietil»
étcrbcn oldjuk. £5 dicIi1—61crcs hidrogén-klorid-o1da1
fcieslcgével kezeljlik. A hidroklorid por alakjéban vélik
ki. és bomlés kiizben kb. 220 ‘C-on olvad.
Elcmanalfzis a C;6H3_\NO - HC1 (412.0) Gsszcgképlet
alapjén:
szémflou: C: 75.79%: H: 8.32%; N: 3.40%;

O: 3.88%‘. CI: 8.61%:
laléll: C: 75.3%; H: 8.01 %; N: 3.22%:

O: 3.45%; CI: 8.96%.

I0. példa
Amidak ndulrcidja

a) N.N-Diizopmpil-J—(2-mctoxb5-merilj'znil)«3-f:—
nil-prapil-amin
12.8 g (0.05 mél) 3-(2—metoxi~5-mcu1-1’enil)-3-fe-

nil-propionsaval (J. D. Simpson és H. Stephen. .1.
Chem. Soc. I956. I382) és 50 m1tioni1-kloridolvIzf1'1r-
d6n 3 érén at melegftiink. A (ioni1—k1orid fcleslegél
csékkcntcu nyoméson lcdeszliliéljuk. A visszamaradé
nyers 3-(2-metoxi-5-mclil-fenil)~3-feni1-propionil-k1o~
ride! 50 m1 mctilén-dikloridban oldjuk. és cseppenkénl
20.2 g (0.20 m61) diizopropi1—amin 200 m1 mclil6n-dik-
loriddal késziill oldalahoz csepegteijiik kb. 0 ‘Con. A2
oidalot 2 érén él éllni hagyjuk. az oldészen 1edeszti1-
lfiljuk. és a visszamaradé anyagol vi'z1.c1 kczcljiik. A
szilérd tcrmékel. amcly N.N-diizopropi1-3-(2-mc1oxi-
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5-melil-fcnil)—3—fcnil-propionamid. kiszflrjiik. megsza-
rfljuk. és kis részletekben 6,0 ‘g (0.16 m6!) ll'lium«alu—
mfnium-hidrid 700 ml szfiraz diclil-élcnel késziilt
szuszpenziojfihoz adjuk keverés ktszben. A hidxid {clas-
legét viz évatos adagoléséval elbontjuk. a dielil—életes
rélegci elvélaszljuk. és vfzmcnles nélrium-szulfélon
szérfljuk. Szfirés ulén az oldalol feleslegben veu
mennyiségfl fumérsav dielil-élcres oldatahoz adjuk. A
kivéll s61 tissaegyfljtjiik. és 2-propanolbél his-

‘ lélyosfljuk. A Iiidragén-fumara'! I76 'C—on olvad.
b) N-Muil-N-(lert-butil)-3-(2-rnelaxi-5-metil-fb

nil)-3-fem‘!-pmpiI—amint hasonléképpen éllflunk el6. A
hidmklarfllja 161 ‘C-on olvad.

ll. példa
a) N-MetiI—N4len:-butiI)-3—(5—kMr-2-hidrvxifenil}
3-fenil-propil-amin
7.! g (0.10 mél) klér 500 ml ecetsavval késziill

oldalél cseppenkénl 29.7 g (0.10 m6l) N-metil-N-(lerc~
butil)-3-(2-hidroxi-fenil)—3-fcnil-propil—amin 200 ml
ccelsavval késziill oldaléhoz adjuk kcverés ktizbcn.
2 6:2 cllelle ulén az oldészerl csiikkenleu nyoméson
ledcszlilléljuk. és a vissmmaradé nycrs hidroklaridot
2-propanolbél kristélyosftjuk. Op. 260 ‘C.

b) N.N-Dii:apmpil—3-(5-kldr-2-hidroxifenil)-jfo
nil-prapil-aniinl hasonléképpcn éllflunk el6. A hidin-
kloridja 202—3 'C—on olvnd.

12. pilda
A (+)— 2': (-)-enanliomerek elvdlaxztdsa
31.l g (0.10 m6l) (:l:)-N.N-diizopropil-3-(2-hidro-

xi-fcnil)-3-fcnil-propil-aminl 300 ml elanolban oldunk.
A2 oldalhoz 15.0 g (0.l0 mél) L(+)-borkésav 400 ml
etanollal késziill oldalét adjuk. Az elegyel fond vfzfiin
ddn néhény pcrcig mclcgiljiik. és a fdoldai egy Ids
miniéjébol hmésscl es kaparéssal kapou kristéllyal be~
olljuk. Az clegyet kb. 4 ‘C-on lanjuk egy éjszakén él.
ezulén a krislélyos csapadékol kisztirjiik. hideg elanol—
lal mossuk. 65 clanolbél 1'o'bb alkalommal é1k.risl5lyo—
sfljuk. Az lgy kapou tiszla (—)-N,N-dii:apropiI-j-(2-
hidroxifenil)-3 -feniI—pmpil»amin-hidrvgén-L-( 4- Mar»
lam‘! [(11% énékc -10.6’ (c = 591:. mclanol). A xzabad
aniim a vizes oldai ltigosfiéséval. majd dictil-éleres
exlrakciéjéval. széritéssal és az oldészcr lepérléséval
kapjuk. Ragadés olaj. lalfi’ = -5.4’ (c = 5%. melanol).

f+)-N.N-Dii:apmpiI-3-(2—hidnJxi-fenil)-3-fenil-
pmpil-amini hasonléképpcn éllilunk elé D-(—)-bork6-
savval. A hidmgén-D-(-)—tanara'I [(2:13 érléke +10.0'
(c = 5‘7r. melanoll. A szabad amin lalg’ énéke +5.6’ (c
= 5%. melanol).

I3. példa
(A: I. pe'ldafaI_\'mm’m)
4-Fe/ii’!-3,-Ldihidrokunmrinok elo'éllitn':a

g) 4-(2-Meraxi-fenil)-6—meIiI-3.4-dihidmkumarin
(CV1)
I78 g (1.0 mél) 2-meloxi-fahéjsav. 108 g ( l .0 mél) p-

krezol (is 475 g (0.25 mil) p-loluolszulfonsav-mono
hodrél elegyél fond vizfiirdén kb. 2 Gran él keverjiik.
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ezalau a rendszen vfzsugérszivanyiival mnjuk 6ssukap-
csolva a képz6d6u viz ellévolltésam A szilfird anyagol‘
fissuwijilk. 6s vfzzel mossuk. A darabos anyagm czuxén
nagy térfogaui lclllcn n£Lrium-hidrogén-karbonél—oldab
la] mossuk. amely minlegy l0% acetom Iarlalmaz. A ter-
méket kiszflljfik. mossuk. szérfljuk, és acetonbél étkn'sIA-
lyoslljuk. 167 g (62.5%) ldvénl Iaklonl kapunk fehér kris»
lélyos anyag fotmfijaban. amcly 140 ‘Can olvacL
Elcmanallzis a C,7H,,O_\ (268.3) éssuglcéplel alapjfinz
szémflou: C: 76.10%: H: 6.01%: 0: 17.89%;
lalélt: C: 76.0%‘. H: 5.97%: O: |7.9%.

h) 6-Kl6r—4-(2-metaxflfenil)-3,4-dihidmkumariru
( CVll) hasonléképpen fillflunk el6 49%-os hozamban.
2-meioxi-fahéjsavbél és p~kl6r-fcnolbbl. A rcakci6h6~
mérséklcl ez esetbcn 130 ‘C. Op. 172-I73 ‘C (nce(on)_

I4. példa
(A 2. példafalymrdsa)
3.3-D{feniI—pmpiansav—é:z!erek elddllirdxa

I) Men"!-3-(2~Inetoxi-fenil)-3-(2-meIoxi~5-meril-fr
nil)-pmpiandtol (CVIII) a I33) példa szerinti
(CV!) laluanbdl 75%-as hazamban. olajformdjd-
ban kapunk a 2a) példdban a (VI) éxzler eld'dIliId-
sdra Iain mddnn.

m) Meu’l-3-(5-kldr-Zvmelaxi-feni!)-3-(2-metoxife
nil)-prapiandrol (CIX) ugyanilycn médon, 97%-os ho-
zamban kapunk a l3. példa szerinxi (CVII)lak1onb6l.

I5. példa
(A 3. pe'Idafal_\=Iala'.ra)
3.3-Difenil-prapanalak el6dllfIa'.m
m) 3—(5-KIér~2-meloxifenilr3-(2—melaxifenil)-

prnpanoll (CX) 84%-os houmban kapunk a Mm) p6l—
da szerinii (CIX) észlcrbdl a 3a) példfiban a (XVI)
propanol cltiélliléséra lefrl médon. azzal az cllérésscl.
hogy a mdukcidt loluolban, és lftiumalumfnium-hidrid
hclycu |0‘7c-os molfiris fcleslcgbcn vcu 3,4 mélos tolu-
olos nétrium—bisz(2-mcloxi-cloxi)-aluminium-hidrid-
dc] (SMEAH) végezzilk. Op. 70-72 ‘C (IPE).

n) 3~(2-Melaxi-fenil)«3~(2-mcloxi-5-me:iI—fenil)-pIv-
panolt (CXIJ hasonléképpen kapunk. kvaniitatfv hemm-
ban a I41) példa szcrinii (CV11) észtcrbfil. A Iennék
aranyszinfi olaj, gtizkromatogréfiésan vizsgélva 89%-as
llsllaséglii

I6. példa
(A 4. pildafalylarésa)
3.3-Dy’:niI-propiI-p-loluolxzuvondlok tl6a'llI'Ia'.Sa

n) 3-(2-Metaxi-f:rii!)-3—(2-Ine!oxi—5—meIiIfenil)-
pmpil-p-Ioluolszulfandrol (CXII) a l5n) példa szcn'nu'
(CXI) propanolbél ugyanolyan médon éllnunk :16.
mini (XXVII) lozilélol a 4a) példéban. klorofonn he-
lycu metilén-dildoridot hasznélva oldésurkém. Ho»
zam 100%. op. 101 ‘C (éler-IPE).
Elcmanallzis a CuH250,S (440.57) bsszzgképlel alapjén:
szlimilollz C: 68.16%: H: 6.41%; S: 7.28%‘.
taléltz C: 68.3%: H: 6.51%: S: 7.20%.
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0) 3-(5-Klzin2-m:Iaxi;fenil)-3-(2;meIoxifenil)-pm-
pi!-p-taluolszulfandwl (CXIII) hasonlbképpen fillftunk
e16. kvamilalfv hozamban 21 l5m) példa szerinli (CX)
propanolbéi. Op. 97-98 ‘C (aceton-IPE).
Elemanalfzis a C241-l15ClO5S (460.92) éssugképlcl
alapjén:
szémflon:
C: 62.54%: H: 5.47%;
lalfllz
C: 63.0%;

S: 6.94%; CI: 7.69%:

H: 5.65%; S: 6.95%: CI: 7.70%.

1 7. pllda
(A2 5. példafalylauisa)
Te rtier 3.3—difem'l-pmpi!-aminal: elzfdllflzixa

r) N.N~Diizop:-api!-3-(5-klér-2-metoxiJtni!)-3-(2-
memxi-fenil)-prapil-amint (CXIV) 94%-os hozamban.
olaj forméjfiban kapunk 2 I60) példa szerinli (CXIII)
tozilélbél. az 5a) példa szcrinli (XXXVIII) aminra
lcin médon. Gézkromatogréfizisan a tiszxasag =99.9%.

s) N.N-DiizopropiI-3-(2-meloxifenil)-3-(2-mcloxi-
5-metiljenil)-prapil-aminr (CXV) ugyanilycn mfidon.
49%—os hommban kapunk a l6n) példa szerinli (CXII)
lozilétbé]. Szilikagél 60-b6l késziilt oszlopon végzell
kmmalogréfiés tiszlilés utén. amclyhez duéldszcrkénl
kénnyfi bcnzinl huznélunk. a lermékel olajkénl kap-
juk. ennek tisztaséga gézkromaiogréfiés vizsgélai alap-
ja'n l00%—os.

t) N-[2-(Bcnzil-axi)-5-etil-3fenil]-2.2.5.5-IzIra-
men‘!-pirrolidinl (CXVI) 3-[2-(benzil-oxi)—5-melil].3-
fenil-propihlozilétbél és 2.2.5.S—leIramelil-pirrolidin-
b6i éilflunk :16 211 5a) péidfiban adotl titmulatésokal
kfivclvc. A termékel ragadés oiaj alakjéban kapjuk.
amelyel a 20aj) példéban leirl médon szabad hidroxi-
vegyiilctlé aiakflunk.

I8. példa
(A 6. pe'ldafol_)1ata'sa)
Szckunder 3.3-difznil-pmpiI—amin0k eld'd!II'Idsa

p) N—(1erc—BuIiI)-3-(5-klér—2-meloxifznil)-3-(2-mo
10!!"-ffnill-propil-aniinl (CXVII) kvamitauv hommban
éllilunk CI6 a 160) példa szerinti (CXIII) lozilfitbél. :3
6a) példéban 212 (L) aminra lefrl médon. A hidr0k|orid—
56 olvada'sponlja >260 ‘C.

Elcmanallzis a C1,!-*l23C|NO, - HCI (398.38) 652-
szegképlei alapjénr
szémitollz

C:63.3‘7r; H:7.43‘7c; N:3.52%; C1:l7.80%;
taléllt

C:63.2%: H:7.46%; N:3.49%; CI:l7.4%.
q) N-(tcrr-Buril)-3-(2-memxiJenil)-3-(2-memxi-

5-melil-fenit)-propil-amim (CXVIII) hasonléképpen
kapunk 89‘7r-cs hozamban a l6n) péida szcrinti
(CXH) tozilaibdl. A hidrokloridsé olvadésponlja225'C. '
Eiemanalizis:
suimilouz C:69.9l%; H: 8.54%;

CI: 9.38%; O: 8.47%;
N: 3.71%;
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C: 69.8%: N: 3.60%‘.
CI: 9.45%;

H: 8.73%:
O: 8.79%.

Lalfillz

I 9. példa
(A 7. példafalytaldxa)
Terrier 3.3-drfenil-propil-aminak eltfdllftdsa :z:«
kuuder aminnkbdl

r) N-Melil-N-(tcrc-buril)-3-(5-lcI6r-2—m¢toxi-fenil)-
3-(2—meIoxi-feni!)-propil-amiru (CXIX) 89%-os ho—
zamban éllflunk dd 3 18p) példa surinli (CXVII)
aminbél. a 7a) példéban a (LXI) aminra lefrl m6don. A
hidrogén-klorid-sél a subad bézis acctonos oldauinak
hidrogén-kloridos kezelésével kapjuk. Op. 130 ‘C.
Elemanalfzis a CHHNCIOIN - HCI - H10 (430.42)
fisszegképlcl alapjén:
szfimnonz
C: 6l.39%; H: 7.74%; N: 3.25%; CI: 16.47%:
laléllz
C: 62.0%: H: 7.93%; N: 3.26%; CI: l6.5%.

5) N-Metil-N-(IzrobuIiI)~3-(2-meIoxifenil)-3-(2-
m¢Ioxi-5-metil-feniI)~pmpiI-amim (CXX) hason|6kép-
pen Ailflunk ¢I6 98%-os hozamban a l8q) példa szcn'n-
ti (CXVIII) aminbél. A szabad bézis (olaj) Iiszluéga
gézktomalogréfiésan 96%.

20. pilda
(A 9. példafolytatdsa)
O-véddcsopanok elldvolitdsa

af) N.N-Diizapropil-J42-Iiidroxi-fenil)-3-(2-hid-
roxi-5-melilfenil)-pmpil-amin (CXXI)

26.5 g (0.072 mél) i7s) péida szcrinli (CXV)
amim melanolban lémény s6sav kis fclcslegével kc-
zeliink. A2 elegyel vékuumban szérazra péroljuk.
25.4 g (0.22 mél) piridfnium-kloridot adunk hozzé. 65
1.5 érén at 200-205 ‘C-on melegfljijk. Ezulfin kb.
80 ‘C-ra hfitjiik. 20 g acetom, majd kevés vizel adunk
hozzé. A sét kiszfirjiik. hfg sésavval mossuk. és szé-
rfljuk. Abszoluil ctanol/éler eicgyb6| végzell élkrislé-
lyosfléssal l7,S g (64.3%) fehér sél kapunk. amely-
nek olvadésponlja >250 ‘C. A liszlaség gézkrornatog-
rfififisan |00%.

Elemanaifzis a CNHMNOI - HCI (377.97) ésszegképlel
alapjén:
szémflouz C: 69.91%: H: 8.54%: N: 3.7l%;

018.47%; Cl: 9.38%;
lalélt: C: 69.8%: H: 8.65%: N: 3.57%:

O: 8.76%: CI: 9.51%.
ag) N.N-Dii:opropiI-3-(5-klér-2-Iiidroxi-fenil)-3-

(2~hidroxifenil)-prapi!-amiru (CXXII) ugyanilycn m6-
don éllilunk c|6 37%-os hozamban a I7!) péida szcrinli
(CXIV) aminbél. A hidrogén-klorid—s6 oivadésponlja
214 ‘C (etanol).
Elcmanalfzis a C2,H23N02- HCI (398.38) ésswgképlct
alapjén:
szémflou: C: 63.31%: H: 7.34%: N: 3.52%‘.

O: 8.03%; CI: l7.80‘7c;
laléll: C: 63.1%‘. H: 7.34%; N: 3.40%;

O;8.I5‘7r; Cl: l7,8‘7c.
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ah) N-Men'l-N-(1e.rt-bun'l)-3-(2-Iu}1mxiflnil)-3-(2-
hidroxi-5-mzlilfenil)-propil-amim (CXXIIIJ ugyan-
ilycn médon Allftunk cl6 30%-os houamban a 195)
példa szcrinli (CXX) aminbél. A hidrogén-klorid-s6
olvadésponlja 240 ‘C (acelon).
Elemanalizis a C2.H29NO2 ~ HCI (363.94) Bsszcgképlcl
alapjén:
szémflouz

C: 69.3%: H: 8.31%: N: 3.58%: CI: 9.74%;
talélx:

C: 69.0%; H: 8.55%; N: 3.65%; CI: 9.76%.
ai) N-Melil-N-(ten:—buIil)-3~(5~kl6r>2-hi2iroxi;fe-

nil)-3-(2-hidmxi-fcniil-pmpil-amint (CXXIV) ugyan-
ilycn médon allflunk cld a l9r) példa szerinti (CXIX)
aminbél. Op. >250 ‘C.
Elemanalfzis a CIOHKCINO; - HCI (384.36) 6sszcg-
képlcl alapjiin:
szémilouz

C: 62.50%; H: 7.08%: N: 3.65%; CI: l8.45'7c;
Ialélt:
C: 62.5%; H: 7.09%; N: 3.63%; Cl: l8.4%.

ak) N-[3-(2-Hidroxi-5-melilfenil)-3-fenil-pnapil]-
2.2.5.5-Iclranzttil-pirmlidin! (CXX V) iigy éllilunk cl6.
hogy :1 I71) példa szerinli (CXVI) 0-benzilezeu aminl
a 9q) példéban Iein médon hidrogenolizéljuk. A hid-roklorid 240 ‘C-on olvad.

Elcmanalizis a Cz,,H1,,ClNO (388.0) éssugképlcl alapjén:szzlmiiou:

C: 74.29%: l-118.83%: N: 3.6l%'. C1: l9.l4%;
Ialélt:
C: 73.9%; H: 8.90%: N: 3.52%; Cl: 9.48%.

2/. példa
(A 10. példafaI_\1a1d:a)
Aniidok rtdukcidja
N.N-Diizaprvpil~3~(2—metaxi-f:nil)-3-fcnil-
pmpionamui

N.N-Diizopropil-3-(2-meloxi-fenil)-3-fenil-propio
naminol opélos sérga olajkém. kvantilalfv hozamban
kapunk 3-(2»meioxi-fcnil)—3-fcnil-propionsavbél a
ma) példa szcrimi amidra lcin médon. 27 g (0.08 mél)
ilyen amidol 50 g xoluolhan oldunk. 65 az oldalol szo—
bahémérséklelen 50 g (0.l7 mél) 3.4 mélos toluolos
SMEAH oldathoz csepcgtcljiik. amclycl eli5z6leg azo—
nos ltimegif loluollal hlgllouunk. Az elegyel 60-70 'C—
on 2 érzin £1 keverjiik. majd hfiljiik. 65 ZN néuium-hid-
roxid-oldat feleslegévcl kezeljiik. A szcrves fzizisl elvé~
laszljuk. vizzel mossuk és 2N sosavval exlrahéljuk. A
savas exlraktumol dielil-étenel mossuk. megltigosib
juk. diclil-élerrel extrahéljuk. szérfljuk és bepéroljuk.
l7.l g (66%) szabad bazis marad vissza. amelyel 75 ml
aceionban oldunk. és 6.6 g fumérsav mctanolos oldalé-
val kczcliink. 20 g fumérsavas sél kapunk. amcly I63-
l64 ‘C-on olvad.

Elemanalizis 3 CHHMON - C4H,.O4 (44I,58) ('js5z:g-
képlcl alapjén:
szémilou:

C: 70.72%; H: 7.99%: N: 3.17%: O: 18.12%;
taléliz
C: 70.7%: H: 7.967-; N: 3.13%: O: 18.0%.

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 183

5

10

15

20

25

30

35

40

45

50

55

60

I8

22. példa
A (+)- 4: (—)—enanIiomenk elvdlaxztdsa
(1-)-N.N-Diizoprapib3-(2-hidmxi-5-nzeril-fenil)-L
feniI-pmpil-amin-Iiidmgln-Iarmrdt
48.8 g (0.lS mol) 9g) példa szerinti (LXXXVIII)

racém aminl 500 ml 95%-os etanolban oldunk. 65 az
oldaioi 22.5 g (0.15 mdl) L(+)-borkdsav 500 ml cumul-
lal késziill oldaléval elcgyiljijk. majd cgy éjszakén it
+4 ‘C-on éllni hagyjuk. A kivéll sél szfiréssel 6sszc—
gyfijljiik. és clanollal és dic1il—étcrrcl mossuk. A nycrs
s6 hozama 34.3 g, [a]’55«, énéke +29.5' (c = 5%. mcla~
nol). Etanolbél végzcll étkrislélyosfiés ulén 21.8 g 56!
kapunk. amelynck [u]25’¢, énékc +36.0'.
Elemanallzis a Cml-{,7NO-, ésszcgképlct alapjfin:
szémflou:
C: 65.66%; H: 7.84%; N: 2.95%; O: 23.55%;
talfill:
C: 65.9%; H: 8.06%; N: 2.90%; O: 23.5%.

(-)-N.N-Diizapropil-3-(2-hidmxi-5-mzlil-fenilr3-
ftnil-pmpil-amin-hidmgén-D(—)-mnanfrox hasonl6-
képpcn allltunk el6 D(—)—bork6savval. [cl]? = -35.8‘.
Elcmanallzis:
talélx:
C: 65.6%‘. H: 8.00%; N: 2.83%; 0: 23.6%.

A talélmfmy szerinli vegyiilelek kéiziil néhényal
megvizsgéllunk antikolincrg. anti-noradrcnalin és ami-
kalcium hams. Ioxicitas és a szlvvcrésre gyakoroll ha-
lés szemponljébél. A vizsgélali eljérésokat az alébbiak-
ban lrjuk Ic. (55 az crcdményckel az I. uiblézalban
foglaljuk tisszc. Ossuhasonlflés céljébél mcgvizsg2il-
tuk a kereskedelembcn kaphalé Lerodilinl és egy szer-
kezelileg hasonlé vegyiiletel. az N.N4limetil~3-(2—me-
toxi-fenil)«3«fcnil—propil-amim. amclycl az US-
A 3 446 901. GB—A-I 169 944 es BG—A—
1 I69 945 szabadalmi iralokban anlidepresszénsként
ismeneuck. A vizsgélaxi crcdményck vilégosan rnulal-
jak. hogy a lalélmany szcrimi vegyillelek feltllmilljék
az ismen vegyiilelekel. killfiintisen a ldvént anxikolinerg
halés és a nemldvénalos mellékhalésok k<':iz6ui sz.clck-
livilais vonalkozéséban.

a) Antikalinerg ham’: izaldlt hu’g_\-hélyagan
250—350 g tcsnfimegfl him lcngcfimalacokal fcji1k-

re mén iiléssel leéltiink. és kivérezteniink. Ht‘1gyh6lyn-
gukal gyorsan cltévolltouuk. 65 N a‘—K.rcbs fiird6be he»
lycztiik. és cbbcn tanouuk az egész boncolési cljérés
sorén. A hélyagokat megszabadflouuk a rélapadt zsfnél
és k6l6szi:‘>vetekt6l. majd felnyilouuk kéloldali bemu-
széssel az aljélél a (clcjéig. Olléval gondosan c|Iavolf-
louuk a nyélkahényél. Négy. minlcgy 3-5 mm hosszti
csikol végtunk ki a hosszanli izommslokkal pérhuza-
mosan a hélyag mindkét fcl6b6l.

A hélyagcsfkokat azonnal belchclyeztiik ffigg6lc-
gcsen 5 ml olyan sz6velfiird6be. amcly Na’-Krebs ol-
datol larlalmazou. és a fiird6l folyamalosan karbogén
gézul levegdzlcuiik. hogy a pH-ja 7.4 kéirilli énék
maradjon. A 37 ‘C-05 hémérséldclcl egy Lauda MS3
lcnnoszlél kcringcld szahélyozxa. A preparélumokal
kél horog ktizé helyczuik, czek cgyikc cgy Grass Ins!-
rumenls élial gyérton FTO3 erdétalaklléhoz csa(lako-
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ml. A preparélurnok izomer lcnziéjél Grass poligréffal
(modcl 79D) regiszlrélluk. A nyugalmi fcsziillség kb.
5 mN volt. A csfkokal legalébb 45 percig hagytuk sla-
bilizélédni. E2 id6 slant 3 nyugalmi feszilllségel 5 mN-
ra éllftotluk be. és a prcparélumokat ismétcllcn mosluk.

A1 cldldsérlcwkben koncemrécié — hams gtsrbékcr
vcrtiink fcl karbachollal (karbamil-kolin-kloriddal). an-
nak érdekébcn. hogy meghatémzzuk a mcgfclcl6 agonis-
ta konccnuficiél az anlagonistéval végzcn géllési vi7.sgé-
lalokhoz. 3 X 10" karbachol koncenuiciét vflasztonunk.
arnely a maximélisnél kisebb (70%) Bsszchfizédési va-
laszl adon. A gfidési viugélalokban a csfkokal mindcn
I5 percben 3 x HT‘ M karbachollal érintkezteuiik. A cs!-
kokal harem alkalommal mostuk minden agonisla houé—
adésa utén. Ezl az cljérésl addig isrnélelliik, amfg repro-
dukdlhaté fisszchfizédisi vdlaszt kaptunk. Hénom egy-
masl ktsvctfi bssuhiizédasl. amcnnyiben az cllérés kb.
10%-os volt. reprodukélhalénak fogadlunk cl.

El6sz6r minden anlagonislél 10“ M koncenuéci6-
ban vizsgéllunk kiilfinbézé tcngerimalacokbéi szérma-
16 Ice: holyagcsfkon. Amikor a 3 x lo'‘’ M karbachollal
rcprodukélhaté vélaszl kaplunk. a csfkokal az antago-
nislévai 15 pcrcig inkubélluk a k<')veI.kez6 karbachol
hazzfiadésa el6tl. Ha az antagonism a karbacholra adou
vflaszl 50%-nél nagyobb rnérlékben gérolta. akkor a
reljes konccntrécié — géttés gérbél is fclvcllilk. A lcljcs
gétlési gérbék felvélelekor a csfkokai 60 pcrcig inku-
bfilluk egy meghatémzoll anlagonisla koncenu-écib
melleu. a karbachol kiivctkezé hozzéadésa c|6lI. Az
antagonislzik haiésél a kezdeli. agonista altal indukzili
tisszchtizédésok kéziépérlékének %-os géllésakénl sz§-
milouuk. A koncenxrécié — géllés gérbék elkészftés6-
hez az antagonistékal 6-8 konccnlréciéban vizsgfiltuk.
és mindcgyik koncentniciéhoz dj hoiyag-preparélumol
huznélrunk. azaz a csflcokal csak egyszer letriik ki
antagonism halésénak. majd kjdobluk.

bl Naradrenalirh Jr Imlcium-antagonism ham’: 2:
portdlis wind"

1 IzaIa'lI palka'n_\' pondli: véna ke'::.i'te’::
Allalakr hi’rn albino palkényok. lcsltémcg kb. 200 g
Fiirdzfiérfogalr 5 ml
Pufler: K. E. Andersson éllal médosftotl

Na‘-Krebs
Hdmérséklel: 37 ‘C

Gdz; karbogén (93.5% 02 + 6.5% CO1)
Izonxlérius.‘ 0.5 g

A palkényl a nyakéra mén iitéssel leiilliik, majd
lefcjezliik. A hasiiregél felnyilolluk. a vénél zs{rrncnlc-
sen kimelszeuiik. hosszirényban fclvégtuk, 65 szcrvfiir-
d6be helyczliik. Az izomclriés tcnzié véllozésail cgy
crfielmozdulzis étalakilé segflségével regiszlrélluk,
amcly er6si'l6h6z és ir6 oszcillogréfhoz csallakozon.

Naradrenalin-anlagoniznmx pondlis véndn
Do'zi'sak: noradrenalin 3 x IO’7 M

A vélasztou ddzisok kb. a maximélis 707:-énak meg-
feleld vélaszl adlak. Az agonislal 10 pcrccs idfikézbnként
adluk a fiird6ht'>z. Amikor reprodukélharé 6ss2.eh|iz6dé-
sokal kaplunk. a vizsgélandé anyag egy meghauirozon
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konccntréciéjét adtuk a fiirddhéz. I0 perces inkubélési
id6 ulén liinénl a noradrenalin houéadésa. A vizsgélandé
anyag ktivetkczfi koncenlréciéjél akkor adagoltuk. ami-
kor az aganista eredeti vélaszét kaptuk.

Al anyag antagonism hatésfil az agonisla hfirom
cgymésl kfivetd vfilaszénak kiizépérlékére vonaIkoz1a-
loll szézalékos gélléskénl fejezliik ki.

Ca-anraganixla hard: pondlir vérufn
10 mM K‘-oldalol adtunk a Krebs-pufierhez a véna

sponlén miogén hatésénak stabilizéléséra. Az imm-
fisszchtizédfisok amplinidéjér rnérjiik. A vizsgélandé
anyagol kumuladv ddzisokban addig admit a fiirddhéz,
amfg leljes géllést kaptunk.

c) Hirzraniin-anzaganiynux izoldlr ileuman
Izoldlr rengerimalac ileum ké.rzi'Il.re

Alla!ok.' mindkél ncmhcz umozé tcngeri
malacok. tesufimcg kb. 350 g

Fiirdtilérfogal: 5 ml
Pufl"er: K. E. Andcrsson filial médosflou

Na‘-Krebs
Hzimérxéklets 37 ‘C

Ga':.‘ karbogén (93.5% 01 + 6.5% CO2)
lzamlénus: 0.5 g

A lcngcrimalacot a nyaikfira mén illésscl lcélrtkk. majd
lcfcjeztiik. Felnyitortuk a hmiircgel. és a csfpdbelébfii - a
csx’p6bél és a vakbél csallakozésa Rilfia kb. 15 cm-rel —
minlcgy 2 cm-I kivfigtunk. A kivégotl ilc\m1dambolpuficr-
rel mostuk. es szcrvfiirddbe helyczuik. Az immcu-ins fe-
sziilmég vélloubail er6-cimoidulés éralakitéval regiszufl-
tuk. amcly crfisftéhéz és {r6 oszciliogréfhoz csatlakozott.
Do'z:’.r: 3 x IO‘7 M hiszlamin

A kivélaszlou hiszlamin dézis a maximalis vélasz

minlegy 70%-at adja. Az agonisrél 3 perces idfikbzénkénl
adruk a fiirdéhfiz. Amikor rcprodukélhaté 6sszch1iz6d.éso-
kal kaplunk. a vizsgiilandd anyag cgy mcghatémzon ken-
ccnuéciojél adtuk a fijrddhfiz. 2-10 perces inkubélés utfin
hiszlaminnal egy lij Bsszchfizédésl indukéllunk. A vizsgé-
landé anyag kiivctkezfi konccnlniciéjér akkor adtuk a flir-
déhijz, amikor az agonisia eredcti vélaszél kapluk.

A vizsgélandé anyag agonisla hatésél h:-irom cgy—
mésl k6vc16 hisztamin dézis valasz kbzépérlékérc vo-
natkoztarou szazalékos gétléském szémnouuk.

d) Akul Ioxicird: cgérben
A vizsgfilandé antagonist:-ikal 0.9%-os nAlrium-klo-

rid-oldalban oldouuk. All az anyagol, amelyik 0.9%-os
nélrium—kiorid-oldalban nem oldédou. kélszeres
mcnnyiségfi dcsztiliélt vizbcn oldotluk. Az oldalokal a
kfsériel napjén készitettiik.

Eljérds
25 g Icsufimcgfi fchér him cgcrckct cgénanékba he-

lyczlfink. A viugéli vcgyiilerckcl intravénésan b6lus d6Li-
sokban. a négy famkvéna egyikébc injeklélruk. 0.0] ml./g
cgér térfogatban. Mindcgyik anyagkonccnu'5ci6l négy
cgérb6l dllé csoporlnak adtuk. Az amagonistfikbél 4-5 kil-
Iisnbézd koncentréciél készileuiink es vizsgélrunk.

Az akut ictélis dézis (I-Du) az anlikolincrg hard-
anyag azon legkisebb konccnIréciéja_ amclynck hati-
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sin 4 vizsgéll eg6rb61 a b6lusz inxmvénés beadésél készfill egyszerfi szerkezelbc helyezlik. amely a pat-
kfiveléen 5 pcrcen beliil 4 clpusztull. kényt cgy éllandé hciyzctbcn rfigzftcuc. A végtagokra

LD5o-Iarlomény: az LD5o-larlomény azon legmaga- elcklrédokm csalollunk. és ezekcx egy EKG-pulzus
sabb dézis. amclynek hatésfira 4 egér uiléli a klsérletex el6er6sfl6h6z és egy Grass-poligréfhoz kapcsoltuk. A2
és azon legalaicsonyabb dézis kfizfill van. amelynck 5 EKG felvélelével aszivrilmustmeghatérozhalluk.
hatéséra 4 cgér cipusztul a bélusz-dézis inuavénés bc- Addig scmmilyen anyagol nem adtunk az éllalnak.
adésél kiivcld 5 pcrccn bcliil. amfg az vissza ncm nyene cszméletéx. es szfvritmusa

legalabb 15 percig Allandé nem maradt.
e) Eszméletnél levdpalkdnyok szfvfinnuséra gya- Az anyagokal intravénisan. az infliziés kaniilfin él
koroll ham: 10 adtuk be. és fizioiégiés séoldaltal ulénamostuk.
Az éllatokat élerrel enyhén narkotizélluk. és a fa- Az EKG-I 0.25, 0.5. I. 2. 3 és S percenkém veuiik

rokvénéba egy infiizibs lzanlill vezcuiink. A még alv6 fel az injcklélés befejczésél k6vcl6cn. és minden 5
patkényokal egy durva. valamelyest rugalmas hélébél percbcn addig. amlg az eredcti szfvrilmus be nem élll.

J. tdbldzal
Hams a

Ammwr‘ szlvrixmus-admnalin
hams

lC5° (M)

(lea

Terodilin (ismen vcgyfllel)

<1“)
(),CII-CH1-CH2-N< H 4.4 x I0'° Li X I0‘-‘ 3.7 x 10'’ I0-ISC 3

GB-A-l.!69.944 (anlidepressléns)

0:°“ /cH(cH,),
.C'I-C";-CH;-N\c"(c"’,z 1.8 x 10-‘ 10-5 1.5 x 10'-‘ 7 x l0’° 10-20 I-3

Racernél
la 1. vegyiilel (+)—izomerje L8 x 10"

lb I . vegyulet (—)-ilomcrjc
"3

‘ 2 go: / Lsxio-7
0401-cl I 2-CH2vN ‘cu

QOCH’
€01-CH1-CH1-N\cH(cH’); .|

I | ‘"’c’()’CH-C“:-c"z'~< L5 X ‘D-8 55 X lo-6 6 X “T6 : logsCII(CN’)1

I-3><'°"‘zm
'-3* 1°‘"E".0}! . .

20
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Amikoli-
ncrg hams
1C” (M)

Hams a
Ami-hiszla- Akux wxi- Lclalis do- szI‘vri1mus-
min haias ‘ ra Kilszob-

ddzis
ms/*8

7 OH

NO’ Zcucn,-cu,-N
0 ‘cu(cu,I1

/cmcug,

s ,o«

no?$62!!-GI:-CH1-N<

H,¢: on

' ' 0C"-CH1-CH1-N

cum’):
I? no \CH—CH -cu -N/, 2 2 \

G cu,

A) példa
_ Tablemik :lo'a’Ilild.m

0ss:ettvo‘k: mg/lablelfa
1. Az 1. uiblazal l. vegyiilele 2.0
2. Celluléz. mikrokrislélyos 57,0
3. Kalcium-hidrogén-foszfél 15.0
4. Néuium-kcményfld-glikolél 5.0
S. Szilfcium-dioxid. kolloidélis 0,25
6. Magnézium-szlearél 0,75

80.0 mg
A2 I. léblézal surinli I. vegyiilclcl a 2.. 3., 4. és 5.

iisszetevdkkel kb. 10 percig keverjiik. Ezutén a magne-
zium-szlearfitot adjuk hozzé. és a keverékcl lovébbi 5
percig kevcrjfik. majd fiimbevonani vagy anélkiili tab-
letlékké préseijiik.

B) példa
Kapszulz.-ik zlo'élIi’1dm

0sszetevo'k: mg/kapszula
l.Az 1. l£bla'zal I. vcgyiilclc 2
2. Lakloz I86
3. Kukoriakcményfld 20
4. Talkum [5
5. Magnézium-szlcarél 2

E
A: I. Iéblézat szcrinli l. vcgyiilclel a 2. 6s 3. 1mm-
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ponensckkcl ésszckevcrjiik. majd 6r6ljiik. A kapou kc-
vcrékhez azuuin a 4. 65 5. ésszetcvdl is hozuikeverjuk.
majd mcgfelcld mérctfi kapszulzikba ltilljiik.

SLABADALMI IGENYPONTOK

I. Eijérés (I) éilalénos képlclfl 3.3-difenil-propib
aminok - ebbcn a képletben
R‘ jclenlése hidrogénatom vagy melilcsopon.
R’ jclcnlésc hidrogénatorn. halogénatom. hidroxil-.

mcLii— vagy meloxicsoporl.
R-‘ jelentése hidrogénatom. halogénatom. hidroxil-,

mctil— vagy meloxicsopon.
R‘ jclcnlésc hidrogénalom. halogénalom. hidroxii-

vagy mctoxicsopon.
X jelentése (2) éllalénos képlelfi csoporl. amclyben

R5 jelcnlésc hidrogénalom vagy I-4 szénatomos
alkilcsoporl. és

R°jeIenlése I-6 szénaiomos aikil-. I-6 sz£nalo-
mos hidroxi-a|kil- vagy I-adamanlii-csopon.
mimclleu az R‘ és R‘ szuhszlitucnsckbcn egyiib
tescn lcgalébb 3 szénatom van, vagy

R3 és R° egyiiu cgy 4-6 szénalomos alkilénléncol
képez. amcly négy I-4 szénalomos alkilcso-
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porual és adon eselben cgy hidroxilcsopomal
van hclycllcsnvc —

és fiziolégiai szempontbdi elfogadhaté savakkal képe-
zen savaddfciés séik. valarninl optikzi izomerck alak-
jéban is l6lcz6 vegyiilelek esctébcn mcérn clcgycik és
cnantiorncr alakjaik clfiéllflésara. azznl jellemzzvt.
hazy
a) egy (3) éllalénos képlelfl 3.3—difenil-propanol szér~

mazékol — a képletbcn R‘. R’. R‘ es R‘ jeicnlésc
cgyczik a lérgyi kfirbcn megadonal. Y egy lecscrel-
hcI6 csoponol képviszl. és a vegyfiletben az esetle-
ges hidroxilcsoponok védve lehetnck — cgy (4)
fillalénos képlclfi aminnal — ahol X jeicnlése egye-
zjk a uirgyi ktirbcn mcgadomal - rcagéliatunk;
V38!

b) egy (S) éllalénos képlclfi 3.3-difenil-propionnmid
szénnazékot - a képletbcn R‘. R’. R’. R‘ 65 X
jeleniésc egyezik a iargyi kfirben megadotual és a
vegyijlelben az esetleges hidroxiicsoponok védvc
lehelnck — rcdukfilunkg vagy

c) cgy (73) V83)’ (71)) éllalénos képlclfi 3.34!ifenil-
pmpil-amin szarmazekoi — ahol R‘. R’. R-‘. R‘ és x
jelenlése egyezik a lérgyi kiirbcn megadoual és az
adou cselben jelcnIev6 hidroxilcsoponok pedig
védvc is lchctnek. W hclyén pcdig hidroxilcsopon
vagy halogénalom fill - redukélunk; vagy

d) az X jelenlésébcn R5 helyén melilcsopon. R° he-
lyén pcdig 2-6 szénalomos alkil-. 2-6 szénalomos
hidroxi-alkil- vagy l-adamamil-csoportot xana1ma-
16 (I) alialénos képlelfi vegyillclelc eléallnéséra
cgy (6) éllalénos képleni szckunder 3.3-difeni|—pro-
pil~amin szérmazékot —— a képlclbcn R‘. R7. R3 és
R‘ jclenlése cgyczik a xérgyi kfirbcn megadotual. és
a vegyiilclben az csctiegcs hidroxilcsoponok védve
lcheinek. Z helyén pedig a fcnli meghatérozésok
szerimi R° szubszlitucnsck cgyikc éllhai mctilcso-
porl kivélclévcl — N-mclilczijnkz
majd

— kivéni esclben a kapou (I) éllalénos képlelfi vegyii—
lclcl fcnilcsoporton halogénczziik.

-— az adou csctbcn jclcnlévé véddcsoponokai |chasii-
juk‘.

— kfvénl eselben a kapoll. (l) éltalénos képlclnek
mcgfclcl6 bézisl fiziolégiailag elfogadhaté sava.k-
kal savaddiciés séva alakfljuk 31. vagy fordfiva;
éslvagy

- ki'va’ni eselben az optikai izomcrek kapotl elegyél
az cgyedi enantiomerekre vfilaszljuk szét.
2. A2 I. igényponl szerinli eljérés olyan (I) {mala-

nos képleifi 3.3—difenil-propil—amin szénnazékok cl6él~
litéséra. amclyckben X jelenlésénél az R’ 65 R‘ szubszv
Iilucnsek egymisléi ftiggcdeniil 1-4 szénatomos a1kil-
csoponox Ianalmaznak vagy az R° adamantilcsoponot
Ianalrnaz. mimcllcll az R5 65 R° szubszlilucnsckbcn
cgyiitlcsen legalébb 3. eldnyéscn lcgalébb 4 szénalom
van. R‘. R3. R’ és R‘ jelentése egyezik az I. igényponl-
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ban megadonal. azml jellemezve. hogy megfelelden
helycucsflen kiindulési vegyiilclekel alkalmazunk.

3. A2 I. igényponl szcrinli eljéris oiyan (I) anam-
nos képletfi vegyiilelck eléélliléséra. amclyekbcn X

5 jclcnlésénél az R5 65 R° szubszlilucnsek egyiill egy 4-6
szénalomos. négy I-4 szénatomos alkilcsoponlal he-
lyeuesfletl alkilénléncot képeznck. R‘. R’. R3 es R‘
jeiemése egyczik az 1. igényponlban megadonal. azzal
jellemezve. hogy megfelclécn helyctlesflctl kiindulési

10 vegyillelcket alkalmazunk.
4. A1 I. igényponl szerinti eljérfis 3,3—difenii-pm-

pil-aminok szfirmazékok eldéllfléséra. amelyekben X
jclcntésénél az R’ és R‘ szubszlilucnsek kézill lcgalébb
az egyik clégazd szénlfincd. aun! jellemzzve. hogy

15 megfelcl6en helyeuesftett kiindulési vcgyiilclckel al-
kalmazunk.

5. A1 I. igényponl szcrinli cljérés az el6z6 ig6ny-
ponlok bérmelyike szzrinli 3,3-difenil-propil—amin
szérmazékok eldéllflfiséra. amelyekben X szubszl.itu-

20 cnskénl az (a)-(f) képletfi csoponok valamclyikc su-
rcpel vagy az (a)—(c) csoponok valamclyike legalébb
cgy hidroxilcsopomal van szubsztitudlva. uzzal felle-
mezvz. hogy megfelelden helyeuesftett kiindulési ve-
gyfilclckcl alknlmazunk.

25 6. A2 1. igényponl szerinli cljérés az alébb fclsoroll
vegyiiletck. azok fiziologiaiiag elfogadhalé savakkal
alkolou séinak. adou esetben raceméljainak. illelvc
cgyedi enanliomcrjeinck cldéllfléséraz
- N.N—diiozporpil—3-(2-hidroxi-5-melil-feni|)-3-fc-

30 ni|-propilamin és ennck (+)-izomcrje.
— N~melil-N—lerc-buliI»3-(2-hidroxi-fenil)-3-fenil-

propilamin.
- N-metil-N-lcrc-bulih3-(2.4-dihidroxi-fcnil)-3-fc-

nil-propilamin.
35 — N-meli|—N~lcrc-hutil—3—(2-hidroxi—fenil)-propil-

amin.

- N.N-diizopropil-3.3-bisz-(2-hidroxi-fcnil)-pmpil-
arnin.

— N.N-diizopropil—3—(2.5—dihidroxi-fenil)—3-fenil—pro-
40 pilamin.

- N-meiii-N-ierc-buiil-3-(2.5-dihidroxi-fenil)-3-fe-
nil-propilamin.

- N.N-diizopropil-3—(2-mcloxi—fenil)—3—fenil-propiI-
amin.

45 — N-[3-(2-mcxoxi-fcnii)-3-fcnii-propil]-2.2.6.6«lelra-
melil-piperidin,

azzal jellemezve, hogy mcgfeleléen hclyeuesfleu kiin—
duiési vcgyiilclekel alkaimazunk.

7. Eljérés gyégyszerkészflmény clééllitéséra. azml
50 jellemezve. hogy valamely az I-6. igényponlok harme-

lyike szcrinli cljéréssal cl6a'Ilflol1. (1) éltalénos képlclfi
3.3-difcnil-propil-amin szérmazékol. amelynek a kep-
Ielében R‘. R’. R’. R‘ és X jelenlése az I. igényponl-
ban mcgadon. gyégyészatilag clfogadhaié viv6anyag-

55 gal kevcriink ijsszc és a kcverékel gyégyszcrkészfb
ménnyé alakiljuk.

22
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The present invention relates to novel 3,3-diphenylpropylamino deriva-

tives, to pharmaceutical compositions containing the Same. and to the use of

said derivatives for preparing dl'US5- _

Swedish patent No. 215 1599 discloses certain 3,3-diphenylpropylyamines

5 having an advantageous effect on the heart and circulation. These pharmacologi-

cally active 3,3-diphenylpropylamines are secondary amines. Said Swedish patent

also discloses certain chemical intermediates which are tertiary amines carrying

aromatic substituents on the amine nitrogen. Neither the end products (secondary-
amines), nor the intermediates (tertiary amines) have any hydroxy or methoxy

10 groups as substituents in the ortho positions of the phenyl rings, but only meta

and- para substituents are specifically disclosed.

it is known that terodiline, a commercially available drug having the

chemical formula

:1  2*
CH-CH2-CH-

G C(Cl-l3)3

15 has anti—cholinergic properties, and is well resorbed in the body. However, this

drug has a very long biological half-life and it is a multi—effect drug also having

other pharmacological properties such as Ca-antagonist, noradrenaline antagonist

and anti-histamine properties as well as a pronounced effect on the heart.

US-A-3.Ml>6.901, GB-A-1.1693141: and GB-A-1.169.916 disclose certain

2° 3,3-diphenylpropylamine derivatives and pharmaceutical compositions having

antidepressant activity, i.a. N,N-dimethyl-3-(2-methoxyphenyl)-3-phenylpropyl-

amine, which is considered to be the closest prior art as regards chemical

structure (see also the comparative tests reported at the end of this

specification). DK-A-lll.89li» discloses a special process for preparing certain

25 diphenylalkylamines having an effect on the heart and circulation. The

specifically described compounds are primary or secondary amines, and none of

them has any hydroxy or alkoxy substituent in ortho position of the phenyl rings.

C.A. Vol. 97 (1982) l20lO5n discloses certain N-arylalkylisoquinolines which may

have a hydroxy substituent in the ortho position of a phenyl ring. These

30 compounds have sympatholytlc activity and carry aromatic substltuents on the

nitrogen atom. -
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It is an object of the present invention to provide a novel class of 3,3-

diphenylpropylamines having improved anti-cholinergic properties, especially in
relation to the effects on these other systems and acute toxicity.

In a first aspect the invention provides novel 3,3-diphenylpropylarmines of
formula I '

wherein R1 signifies hydrogen or methyl, R2, R3 and R4‘ independently signify
hydrogen, methyl, methoxy, hydroxy, carbamoyl, sulphanoyl or halogen, and X

represents a tertiary "amino group of formula II,

M5 II
6

wherein R5 and R6 signify non-aromatic hydrocarbol groups, which may be the
_ same or different and which together contain at least three carbon atoms,

15

20

25

preferably. at least four carbon atoms, especially at least five carbon atoms, and
wherein R5 and R6 may form a ring together with the amine nitrogen, said ring
preferably having no other hetero atom than the amine nitrogen.

The compounds of formula I can form salts with physiologically
acceptable acids, organic and inorganic, and the invention comprises the free
bases as well as the salts thereof. Examples of such acid addition salts include
the hydrochloride, hydrobromide, hydrogen fumarate, and the like.

When the novel compounds can be in the form of optical isomers, the
invention comprises the racemic mixture as well as the individual enantiomers as
such.

A preferred sub-class of compounds according to the invention comprises
tertiary amines of formula 1, wherein each of R5-and R‘ independently signifies '
C1_8-alkyl, especially C1_6-alkyl, or adamantyl, R5 and R6 together comprising
at least three, preferably at least four carbon atoms. R5 and R6 may carry one
or more hydroxy groups, and they may be joined to form a ring together with the
amine nitrogen atom.

Presently preferred tertiary amino-groups X in formula I include the
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followiifg groups a) - f), each of which may carry one or more hydroxy groups.

Cl-l(CH) CH H

a) +1: 3 2, b) - ’ 3 . c) -NCC 3 .
CH(CH3)2 . C(CH3)3 C(Ci-l3)2Cl-l2CH3

-cu ca cx-1 CH
3 3 3 3

>C/—-CH2 \c/——— H2 ‘l:”3 .
d) -N , 9) 1 ‘l< /CH2 3 f) ‘N

/\ 2 /

CH3 CH3 _ CH3 H3

The following are examples of presently preferred specific compounds of

5 formula I: __

NaN-diisOPVOPYI-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine and its
(+)-isomer,

N-methyl-N—tert.butyl-3-(2-hydroxyphenyl)-3-phenylpropylamine,

N-methyl-N-tert.butyl-3-(2,4-dihydroxyphenyl)-3-phenylpropylamine, _
10 ’ N-methyl-NA-tert.butyl-3,3-bis-(2-hydroxyphenyl)propylamine,

N,N—diisopropyl-3,3-bis-(2-hydroxyphenyl)propylamine,

N,N-dllsopropyl-3—(2,5—dihydroxyphenyl)-3-phenylpropylamine,

N-methyl-N-tert.butyl-3-(2,5-dihydroxyphenyl)-3-phenylpropylamine,

N,N-diisopropyl-3-(2-methoxyphenyl)-3-phenylpropylamine,

15 N-(3-(2-methoxyphenyl)-3—phenylpropyl]-2,2,6,6—tetramethylpiperidine

' In a second aspect the invention provides methods for preparing the

compounds of formula I, especially the following methods:

a) reacting a reactively- esterified 3,3-diphenylpropanol of formula III

2 I .

N1-on‘
CH-CH2-CH2-Y In _

3 ‘R4
R

2° wherein R1-R4 are as defined above, and any hydroxy groups may be protected
such as by methylation or benzylation, and wherein Y is a leaving group,

preferably halogen or an alkyl or arylsulphonyloxy group,
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with an amine of -formula IV

H-X IV

wherein X is as defined above, or

b) reducing a 3,3-diphenylpropionamide of formula V

. 2 _ !
‘\QoR1

5 CH-CH2-CO—X v «
3,Q§¢R" ‘ ‘R .

wherein R1-R4 and X are as defined above and any hydroxy roups may be. _ 8

protected, preferably using a complex metal hydride,

c)" N-methyiating a secondary 3,3-diphenylpropylamine VI

R2

9 on’ -

. H-CH2-Ci-I2-NH-Z v1
9 4 ‘

R

10 ‘wherein R1-R4 are as defined above and any hydroxy groups may be protected,
and wherein 2 has the same meaning as R5 and R6 with the exception of methyl,
2 preferably being a hydrocarbyi group comprising at least three carbon atoms,
the N-methylation preferably being carried out using formaldehyde or formic

. acid, or I

15 d) reducing a 3,3-diphenylpropyiamine of formula vna or van

R2 . R2

on‘ - ‘ \<%°R1 —' -
c=cr-1-c -x -CH -Cl-I -X ‘ — - .

E R4 H2 - _ c‘w 2 2
R3 R3 R“ M

Vila vub E

wherein RI-R4 and X are as defined above and any hydroxy groups may be
protected, and W signifies a hydroxy group or a halogen atom, preferably by
means of catalytic hydrogenation, and ‘
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i) when necessary splitting. off hydroxy protecting groups in the compounds

obtained, if desired after mono or di-halogenation of one or both of the

phenyl rings, and/or

ii) if desired converting obtained bases of formula I into salts thereof with

5 physiologically acceptable acids, or vice versa, and/or

iii) if desired separating an obtained mixture of optical isomers into the

individual enantiomers, and/or

iv) if desired methylating an ortho-hydroxy group in an obtained compound

of formula I, wherein R1 is hydrogen and/or R4 is hydroxy.

10 The above general methods can be carried out in a manner known p_e:_'_s_e_
and/or in accordance with the working examples described below, with due

consideration of the desired aminogroups and the substituents on the benzene

rings.

The removal of hydroxy protecting groups according to i) above can e.g.

15 be done by treatment with hydrobromic acid, borontribromide or by catalytic

hydrogenation.

The separation of mixtures of optical isomers, according to ii) above,

into the individual enantiomers can e.g. be achieved by fractional crystallization

-of salts with-chiral acids or by chromatographic separation on chiral columns.

20 Novel compounds of formula VIII

R2

 Rl
H-CH2-CH2-OH VIIIg :4

R

wherein R1-Ra are as defined above, and the corresponding protected compounds

(e.g. comprising protected hydroxy groups), are useful as chemical intermediates

for the preparation of e.g. the compounds of formula 1, and they can be prepared

25 by means of several different methods which are known per se, such as by
addition of ethylene oxide (X) to a correspondingly substituted diphenylmethane.
(IX)Ain the presence of a suitable base such as sodium amide:
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Eton’ (K F\Q
CH + _ H2-CH2 -%

--CR1

CI-I-CH2-CH2-OH

/ 2 ;gRuo ‘,@*R" 'R3 R

IX x ‘ _ vm

The compounds VH1 can also be prepared by reduction of the correspon-

ding 3,3-diphenylpropionic acids, preferably using complex metal hydrides.

The 3,3-diphenylpropanols VIII can conveniently be)converted into the

5 corresponding reactively esterified derivatives III in a manner known p§_r_ge_ by

displacing the hydroxy groups with e.g. a halogen atom or an alkyl or

arylsulphonyioxy group.

The 3,3-diphenylamides of formula V used as starting materials in

method 1:), can e.g. be prepared by reacting the above mentioned 3,3-diphenyl-
I0 propionic acids with an appropriate amine.

The secondary amines used as starting materials in method c) can .

conveniently be prepared by reacting a primary amine I-IZN-Z (wherein Z‘ is as,
defined above) with a corresponding reactively esterified 3,3-diphenylpropanol in

analogy with method a) above, or by reduction of the corresponding secondary

« 15 3,3—diphenyipropionamides in analogy with method b) above. The secondary

amines can also be prepared by ‘reduction of unsaturated hydroxyamines XI

R2

9 R’
. -CH -CH=N-Z XI

‘on 2

R3 9-9.“

wherein R1-Ra and Z are as defined above, either in one step by catalytic’
hydrogenation,‘ or by reduction to the corresponding saturated hydroxyamine,

20 preferably using a complex metal hydride such as lithium aluminium hydride,

followed by removal of the hydroxy group by catalytic reduction. As an

alternative, flme hydroxy group may first be split off as water, followed by
reduction of the formed unsaturated amine.

1:

The unsaturated hydroxy amines XI can conveniently be prepared by the
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addition of a Schiff base of formula XII

CH3-CH=N-Z XII

wherein Z is as defined above,

to a benzophenone of formula XIII

2

5 R‘@L**R‘
=0

3 R”
R

XIII

wherein R1-R4 are as defined above, in the presence of a base, preferably a
lithium organic base such as lithium diisopropylamide.

Also the starting materials Vlia, VIIb for process d) can be prepared by
methods known per se, such as by addition of an organometallic compound XIVa

10 or XIVb

R2 R3

E—oR‘ \<§\>"M°
Me Ra

Xlva xrvb

to a ketoamine XVa or XVb respectively to form a corresponding hydroxy amine
XVI ’

\c\..cH2..ca:H2-X XVI

15 and, if desired, splitting off water from compound XVI.

In formulae XIVa, XIVb, XVa, XVb, XVI, R1-R4 are as defined above, and
Me signifies a metal such as magnesium or lithium.

In accordance with the invention the compounds of formula I, in the form
of free bases or salts with physiologically acceptable acids, can be brought into

20
suitable galenlc forms, such as compositions for oral use, for injection, or the

like, in accordance with accepted pharmaceutical procedures. Such pharmaceuti-

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 201



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 202

_ wo 89/06644

10

8 PCl7SE89I00016

cal compositions according -to the invention comprise the compounds of formula I
in association with compatible pharmaceutically acceptable carrier materials, or

diluents, as is well known in the art. The carriers may be any inert material,
organic or inorganic, suitable for enteral, percutaneous or parenteral administra-
tion such as: water, gelatin, gum arabicum, lactose, microcrystalline cellulose,
starch, sodium starch glycolate, calcium hydrogen phosphate, magnesium

stearate, talcum, colloidal silicon dioxide, and the like. Such compositions may

also contain other pharmaceutically active agents, and conventional additives

such as stabilizers, wetting agents, emulsifiers, flavouring agents, buffers, and
the like.

The compositions according to the invention can e.g. be made up in solid

or liquid form for oral administration, such as tablets, capsules, powders, syrups,

elixirs and the like, in the form of sterile solutions, suspensions or emulsions for

-15

20

parenteral administration, and the like.

The compounds and compositions according to the invention can be used

for treating cholin-mediated disorders such as urinary incontinence. As is well -

known, the dosage depends on several factors such as the potency of the selected

specific compound, the mode of administration, the age and weight of the

patient, the severity of the condition to be treated, and the like. The daily

- dosage may, for example, be from about 0.05 mg to about is mg per kilo of body
weight, administered in one or more doses, e.g. containing from about 0.05 to
about 200 mg each.
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The invention will be further illustrated by the following non-limiting

examples.

General

1
H-NMR spectra were run in CDCI3 using a JEOL PMXSO spectrometer.

5 in some cases, only a limited number of spectral peaks, useful for characterisa-

tion purposes, are reported.

Reported yields mostly refer to crude material of sufficient purity to be

taken to the next stage.

Solvents are abbreviated as follows:

10 IPE = diisopropyl ether

PET -.- petroleum ether

Ether .-.- diethyl ether

Amines are abbreviated as follows:

IPA = diisopropyl amine

15 TBA = tert.butyl amine

Melting points were taken on a Koefler bench.

Temperatures are in °C-.

Water is used for the washing steps, unless otherwise stated.

_' Example 1
2, ' . _.._-. -

a) lI§(2-A/iethoxz-‘<5-methzglphenyl)-6-methyl-3,4-dihydrocoumarin (1). , ,_,__
A mixture consisting of 2-methoxy-5-methylcinnamic acid (96.0 g, 0.5

mol), P-cresol (108 g, 1.0 mol), tetraline_ (200 mi), and cone. sulphuric acid (20 g)

was heated slowly to refluxing temperature (145-150°). After 1 1/2 - 2 h, the

25 mixture was cooled, taken up in ether, washed with water and sodium carbonate,

dried and evaporated, giving 138 g (9796) crude oil. Two recrystallisations from
acetone gave white crystals of the desired lactone, m.p. 126-127°.

c18H18o3 (232.3) requires: c 76.57 H 5.43 o '17.00
Found 76.9 6.144 17.0

30 b) 6-Hydrog-lkphenxl-3Ilhdihzdrocoumarin (II) was prepared in a__simi]ar
way in 97% yield from clnnamic acid and hydroquinone. M.p. 138° (IPE-Ether).

cur-11203 (240.3) requires: c 74.99 H 5.04 0 19.93
Found 75.0 5.00 19.5

c) 4-(2-Memo -1+-meth 1 hen l)-7-meth 1-3 4-dih drocoumarin was obtai-

ned in a similar way from 2-methoxy-Ii-methylcinnamic acid and m-cresol in 5896

 

.\
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yie1d.,M.p; 1a7.14s° (IPE-acetone)” ,

C13!-11803 (232.3) requires: c 76.57 H‘ 6.43 0 17.00
Found 76.4 6.31 17.2

The above lactone (90 g, 0.32 mol) in methylene chloride (500 ml) was H
5 refluxed with BBr3 (115 g, 0.46 mol) for 21: h, the solution was concentrated, the '

residue was taken up in ether, the solution was washed with sodium carbonate

and water, dried and evaporated, giving 80 g (9396) of a syrup which crystallized

on standing. Crystallization from IPE-PET gave white crystals of

d) 4-(2-hydrog-4-methylphenyl)-7-methyl-3,1!»-dihydrocoumarin (III),
10 m.p. 137°. -

C171-[1603 (268.3) requires:. C 76.10 H 5.01 0 17.39
Found 76.2 6.30 17.0

e) 8-I-Iydrogy-Ii-phenyl-3,4-dihydrocoumarin (IV) was obtained in a similar
way from cinnamic acid and catechol in 18% yield. M.p. 136° (IPE).

15 c151-5203 (240.2) requires: c 74.99 H 5.04 c 19.93
Found 75.0 5.01 19.9

f) 4-(2-Methogghenyl)-3,15-dihydrocoumarin (V) was obtained in a similar

way in 4596 yield from methyl 2-methoxycinnamate and phenol. The crude

reaction mixture was contaminated with methyl 3-(4-hydroxyphenyl)-3-(L

20 methoxyphenyl)-propionate. After removal of this by-product with ice-cold

Naoi-I, the title compound was obtained as an oil of sufficient purity to be taken

to the next step.

_ V Example 2

. Preparation of 3,3-diphenylprogionic acid esters

25 a) Methyl 3-(2-methogy-4-methylphenyl)-§_-Ehenylpropionate (VI) _ _ _ ___ _________
7-Methyl-ll-phenyl-3,ll-dihydrocoumarin (78 g, 0.327 mol) in 150 ml

methanol and 150 ml acetone containing -methyl iodide (10!) g, 0.7 mol) and

K2003 (55 g, 0.1+ mol) was refluxed for 2!! h, filtered, and the solvent ‘was ‘
evaporated. The residue was dissolved in ether, the solution was washed with

30 water, dried and evaporated giving 86 g (9296) of a viscous oil. ‘

NMR: £s.s.7.2 (m 3H), 4.9 (t 11-1), 3.3 (s 3H), 3.5 (s 31-1), 3.0 (d 21-1), 2.2 (s 31-1). ..

1:) Methyl 3,3-bis-(2—metho§yEhenyl)-propionate (VII) was obtained __in the___ _ _ __
same way in 9696 yield from the lactone (V) of Example lf), m.p. 8!;-87° (IPE).

C18H2oO¢ (300.4) requires: _C 71.98 H 6.71 O 21.3
35 Found . 71.4 6.67 21.6
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c) Methyl 3-(233-dibe_r_n_z_r_ylo5_cyphenyl)-3-phenylpropionate (VIII) was obtained

in a similar way in quantitative yield from the lactone (IV) of Example 1e) and

benzyl chloride in methanol. In addition (to KZCO3 the reaction mixture also
contained some Nal. M.p. 72° (IPE).

5 c3oH23o,, (452.5) requires: c 79.53 1-1 5.24 o 14.14
Found , 79.9 5.15 14.1

d) Methyl 3-(2-benzyloxyphenyl)-1-phenyipropionate (IX) was obtained in a

similar way as a viscous oil in 81% yield from It-phenyl-3,4-dihydrocoumarin and

benzyl chloride.

10 NMR: 6‘ 7.2 (tn 1411), 4.9 (s 2H, t 1H), 3.5 (s 3H), 3.0 (t 21-1).

e) Methyl 3-(2-methoxy-5-methylphenyi)-3-phenylpropionate (X) was-obtai-

ned in a similar way from 6—methyl-4-phenyl-3,1;-dihydrocoumarin in 96% yield.

NMR: 87.4 (m 8H), 5.0 (t 11-1), 3.9 (s 31-1), 3.7 (s 314), 3.2 (.1 2H), 2.4 (s 31-1).

f) Methyl 3,3-bis-(2-methoxy-5-methylphenyflpropionate (X!) was obtained

15 in a similar way in quantitative yield from the lactone (I) of Example la) and

methyl iodide. .

NMR: C)‘6.6-7.1 (m 6H), 5.1 (t 1H), 3.7 (S 6H), 3.5 (5 3H), 3.0 (d 2H), 2.2 (S 6H).

A g) Methyl 3'-(215-dlbenzylo§yphenyl)-3-phenylpropionate (xn) was obtained
in a similar way in 90% yield from the lactone (H) of Example lb) and benzyl

20 chloride. _ '

NMR: 6 5.3.7.4 (in 13:-1), 5.0 (5 41-1, 1: 11-1). 3.7 (s 3H), 3.1 (d 2H).

h) Methyl 3,3-bis-(2-benzyloxy-I4-methylphenyfipropionate (XIII) was obtai-

ned in a similar way in 95% yield from the lactone (III) of Example id) and benzyl

chloride. By GLC the product is homogenous, and by MS it has the correct M.W.

25 i) Ethyl 3-(2,1+-dimetho§yphenyl)-3-phenylpropionate (XIV)

A mixture of ethyl cinnamate (88 g, 0.5 mol), dimethyl resorcinol (276 g,

2.0 mol) and cone. sulphuric acid (50 g) was stirred on. a boiling water-bath for

2 h, whereafter all the volatile material was distilled off in vacuum. The

residual oil was dissolved in ether, the solution was washed with sodium

30 carbonate, dried, and evaporated giving 101 g (6496) of the title ester in the form

_ of a viscous oil.

NMR: 3 6.4-7.2 (rn 81-1). 4.9 (t 1H), (3.0 (q 2H), 3.7 (s 6H), 3.0 (d 2H), 1.1 (1: 3H).

‘ 1) Methyl 3,3-bis—(2,4-dimetho5_cy’phenyi)2ropionate (XV) was obtained in a

similar way from methyl 2,‘:-dimethoxycinnamate and dimethyl resorcinol. The

35 product thus obtained contained about 2396 of dimethyl resorcinol. It was taken
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- to the next step without further purification. ‘ ‘

' k) Methyl-3-(5—chloro-2-metholcyphenyl)-3-phenylpropionate
6-Chloro-It-phenyi-3,1:-dihydrocoumarin (435 g, 1.68 mol. Preparation: 1'.

Manimaran 6: VJ’. Ramakrishnan, Ind. J. Chem. B IS_ (1979) 328) is added to a hot

5 solution of sodium hydroxide (1150 g, 3.5 mol) in water (500 ml). The solution is '

chilled to 25°C and dimethyl sulphate (442 g, 3.5 mol) is added dropwise during 1
h with stirring and cooling at 25-35°C. The mixture is stirred for an additional

2 h whereupon a solution of 100 g of sodium hydroxide in 500 ml of water is
added and the mixture is stirred until a clear solution is obtained. An excess of

10 concentrated hydrochloric acid is added to precipitate the methoxy acid, which
separates as an oil which slowly crystallizes. It is filtered off, washed with water

and dried. Crystallization from Z-propanol gives colourless crystals of 3-(5-
chloro~2-methoxyphenyl)‘-3-phenyl propionic acid, m.p. 144°C. Yield #55 g.

"h The above "acid (291 g, 1.0 mol) in 1 litre methanol containing 50 g
15 concentrated sulphuric acid was refluxed for 8 h. The solvent was distilled (off,

the residue was taken up in ether, washed" with water and sodium carbonat

solution, dried and evaporated giving 300 g (10096) crude oil. Recrystallisation

from IPE gave white crystals of the title compound, m.p. 65-66°.

C171-l17_ClO3 (3oa,8) requires: _ c 67.0 H 5.62 c1 11.63
20 Found 53.1 5.82 11.7

Example 3 - -

Preparation of 3,3-diphenylpropanols _.____
a) - 3-(2-MethoQ-lkmethylphenyI)-3—phenylpropa.nol (XVI) _ _..__

The ester (VI) oflfixample 2a) (84 g, 0.295 mol) in 150 ml dry ether was
25 added dropwise to a suspension of LIAIH,‘ (11.3 g, 0.295 mol) in 300 ml dry ether.

The mixture was stirred overnight, then decomposed by the careful addition first

of ii g of water, then. of 1596 Naol-l ‘until a white granular precipitate was
formed. The mixture was filtered, the filtrate was washed with water, dried, and

evaporated giving 71 g (9196) of an oil which crystallized on standing.
30 Recrystallization from IPE-PET gave white crystals, m.p. 83°. '

C17!-12002 (256.4) requires: C 79.65 H 7.88 O 12.48
Found 79.4 7.89 12.7 ' ’

b), 3,3-Bis-(2-methoxyphenzflpropanol (XVII) was obtained in a similar
manner in quantitative yield as a viscous oil from the ester (VII) of Example 2b).

35 c) . 3-(2Q-Dibengxlogphenyl)-3-phenylpropanol (XVIII) was- obtained in a
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._., similar way as a viscous oil in 96% yield from the ester (VIII) of Example 2c).

d) 342-Belzyloxygienylfi3-phenylpropanol (XIX) was obtained in- a similar

way as an oil in 7896 yield from the ester (IX) of Example 2d).

e) 3—(2—Methog-5-methylphenyl)-3-phenylpropanol (XX) was obtained in a

5 similar way as an oil in quantitative yield from the ester (X) of Example 2e).

NMR: 85.3-7.4 (in 71-1), 4.7 (t 11-1), 3.8 (s 311), 3.7 (m 21-1). 2.3 (s 311), 2.0-2.3 (m
2H).

f) 3.3-Bis—(2-methoxy-5-methylphenyflpropanol (XXI) was obtained in a

similar way in 93% yield from the ester (XI) of Example 21). M.p. 39° (IPE).

10 C191-12403 (300.4) requires: c 75.97 1-1 8.05 0 15.93
Found 75.9 8.02 15.1

g) 3-(2,5-Dibenzylogphenyl)-3—phenylpropanol (XXII) was obtained in a

similar way in 88% yield from the ester (XII) of Example 2g). M.p. 78° (IPE).

C29H2803 (424.5) requires: C 82.05 H 6.65 O 11.31
I5 Found 82.0 6.62 11.2

h) 3,3-Bis-(2-benzyloxy-lbmethylphenylhgropanoi (XXIII) was obtained in a

similar way as an oil in 9396 yield from the ester (XIIl),of Example 2h).

i) - 3-(2,4-Dimethoxyphenyl)-3-phenylpropanol (XXIV) was obtained as a

golden oil in 9296 yield from the ester (XIV) of Example 2i).

20 NMR: 8 6.5-7.2 (m 8H), ‘L5 (t 1H), 3.8 (5 61-1). 3.6 (m 2H), 2.0-2.6 (in 31-1).

j) 3I3-Bis-(2,4-dimethoxyphenylmropanol (XXV) was obtained in a similar
way from the impure ester (XV) of ‘Example 2]). By NMR, the product contains

about 2096 of dimethyl resorclnol.

k) 3-(Ii-Fluorphenyl)-3-(2-methoxyphenyflpropanol (XXVI)
25 A Grlgnard reagent was prepared in the usual manner from o-bromo-

anisole (93.5 g, 0.5 mol) and magnesium (12 g, 0.5 mol) in 100 ml dry ether. A

' solution of p-fluorobenzaldehyde (62 g, 0.5 moi) in 100 ml ether was added

dropwise to this‘ solution. After about lh, the mixture was decomposed with

NHQCI and worked up, giving 100.6 g (8796) of 4-fluoro-2'-methoxy-dlphenyl-

30 methanol. Recrystallization from IPE-PET gave white crystals, m.p. 88°.

CH1-1131=o2 (232.3) requires: c: 72.40 H 5.64
Found 72.9 5.75

The obtained carbinol (45.2 g, 0.2 mol) in 600 ml ethanol was

hydrogenated in the presence of ll» g of 596 Pd/C catalyst. After about 5-6 h, the
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reaction was complete and the mixture was worked up giving 40 g (9396) of 4-
fluoro-2'-methoxy-dlphenylmethane as a clear oil.

NMR: 6.8-7.2 (m 8H), 4.0 (s 21-1), 3.8 (s 31-I). _

The obtained methane derivative (71 g, 0.33 moD in 100 ml ether was

5 added to a solution of NaN1-l2 prepared in situ from sodium (8.5 g, 0.37 moi) in 2
about 300 ml of NH3. After about 1' n, a solution of ethylene oxide (17.5 g, 0.395
mol) in 75 ml ether —was added dropwlse. The mixture was stirred for 2 h, and

most of the ammonia was then removed with a stream of air. Solid Ni-lq_Cl was
then added, followed by the addition of water. The organic phase was separated,

10 washed with water and 2N HC1, dried and evaporated, giving 81.5 g (9596) of the
title compound. M.p. 61° (IPE-PET).

C161-‘I171’-‘O2 (260.3) requires: C 73.82 1-! 6.58
F0!-Ind 74.1 6.77

1) 3-(5-Chloro-2-metholcyphenyl)-Bephenylpropanol _____ __
‘ 15 The ester from Example 2k) (91.5 g, 0.3 mol) in 500 ml dry ether was

added dropwise under nitrogen to LiAll-I4 (11.1: g, 0.3 mol) in 200 m1 dry ether.
The mixture wasstirred at room temperature overnight, then decomposed with

11 g water and 11 g 1596 Naol-1 solution. Work up gave 72.5 g (87.5%) colourless

oil. Recrystallization from IPE gave white crystals of the title compound, m.p.
20 30°.

C16!-1170102 (276.8) requires: C 69.43 I-I 6.19 Cl 12.81
Found 70.1 6.44 ' 12.9

Example 4

_ H Preparation of 3,3-diphenylpropzl-p:toluene sulphonates V __ __
25 a) 3,3-Bis-(2-methogphenyfflproml-9-toluene sulphonate (XXVII) _ __ .___

The propanol (XVII) of Example 3b) (35 g, 0.128 mol) in 100 ml

chloroform containing 30 ml pyridine was cooled to about -10° and then treated

with p-toluene sulphonyl chloride (29 g, 0.15 mol). After standing in the cooler

(about 4-5°C) overnight, the mixture was poured into ice-water, the organic phase
30 was washed with water and cold 2N I-{C1, dried, and the solvent was distilled off

at < 50°C, giving a crude oil in quantitative yield. Recrystallization from IPE
gave white crystals of low and indefinite m.p.

C2,‘H2605S (426.5) requires: c 67.58 I-I 6.14 s 7.52
Found 66.8 6.22 7.76
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b) 3—(2-Methoxy-Ii-methylphenyl)-3-ghenylpropyl-g:toluen'e sulphonate
(XXXI) was obtained in quantitative yield from the propanol (XVI) of Example
3a).

c) 3-(2Z3-Dibenzyloflphenyl)-3-phenylgtopyl-B-;toluene suiphonate (xxvm)
5 was obtained in a similar way as a thick oil in 88% yield from the propanol (XVIII)

of Example 3:).

d) 3-(2-BenzyloxyphenyI)-3-phenylpropyl-ttoluene sulphonate (XXIX) was

obtained in i similar way in 98% yield from the propanol (XIX) of Example 3d).

e) 3—(2-Methog-5-methylphenylfi3-phenylpropyl-Etoluene sulphonate

10 (XXX) was obtained in quantitative yield from the propanol (XX) of Example 3e).
M.p. 64° (IPE-PET).

.c:23H24o,,s (396.5) requires: c 69.67 H 6.10 s 3.09
Found ’ 69.8 6.20 7.85

f) 3,3-Bis-‘(Z-methoxy-5-methylghenyl)-propyl-p-toluene sulphonate (XXXII)

15 was obtained in quantitative yield from the propanol (XXI) of Example 3f). M.p.

1 17° (acetone-PET).

C261-130055 (454.5) requires: I c 68.7 H 6.65 s 7.05
Found 68.8 p 6.66 7.11

g) 3-(2,5-Diheniyloxyghenylfi3-phenylpropyl-p-toluene sulphonate (xxxm)
20 was obtained in a similar manner in quantitative yield from the propanol (XXII)

of Example 3g).

h) 3,3-Bis-(2-benzyloxy-4-methylphenyl)-propyl-E;-toluene sulphonate

(XXXIV) was obtained in a similar way in 86% yield from the propanol (XXIII) of

Example 3h).

25 1) 3-(2,4-Dimethoxyghenyi)-3—ghenylpropyl-E-toluene sulphonate (XXXV)

was in the same way obtained in 9696 yield from the propane! (XXIV) of Example

3i).

j) 3,3-Bis-(214-dimethoxyphenyl)-propyl-p-toluene sulphonate (XXXVI) was

obtained in the same manner from the propanol (XXV) of Example 3i). The

30' product was contaminated with dimethyl resorcinol.

k) 3-(4-Fluomhenyl)-3-(2-methog_cy2henyl)—gropyl-ttoluene sulphonate

(XXXVII) was obtained in a similar way in 88% yield from the propane! (XXVI) of

Example 3k). M.p. 67° (IPE).
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C23H23F0,,_S (41155) requires: C 66.65 H 5.59 S 7.74
Found ‘ 67.1 - 5.69 7.78

l) 3-(2-Methoggxphenzl)-3-phenylpropyhgtoluene sulphonate (XLVIII)

A mixture of anisole (1080 g, 10 mol), benzyl alcohol (216 g, 2 mol) and

5 p-toluene sulphonic acid (40 g) was refluxed for 2 h in an apparatus equipped with

a water separator. Excess of anisole was then distilled off, the oily residue was

dissolved in ether, washed with water and sodium carbonate, dried and

fractionated, giving 304 g (7796) of a pale yellow oil, b.p. 115-118°/0.1: Torr. By

NMR, it is a 1:1 mixture of o-methoxy and p-methoxy diphenyl methane. This

10 material was converted to a mixture of the corresponding propanols by reaction

with ethylene oxide, as in the preparation of the propane! (XXVI) of Example 3k).

This mixture of propanols was then converted as described above to a mixture of

p-toluene sulphonates from which the title-compound could be isolated in 35%

yield after two recrystallizations from IPE. M.p. 108°.

15 C23"!-124045 (396.5)requ1res:' c 69.67 I-16.10 s 3.09
Found 69.3 6.00 3.17

m) 3—(5-Chlo'r.o-2-methoxyphenyI)-3—phenylpropyl-Etolueneasulphonate p _ _
The alcohol from Example 31) (66 g, 0.24 mol) in 300 ml chloroform

containing 75 ml pyridine was treated portionswise in the cold with p-toluene-

ZO sulphonyl chloride (55_ g, 0.29" mol). The mixture was kept at 5°C for 18 h, solvent

was evaporated under vacuum at <50°, the residue was taken up in ether,

washed with water and 2 N I-lCl, dried and evaporated giving 100 g (9796) of a

straw-yellow syrup. Recrystallization from IPE gave the title compound, 89-
9o°. ‘

25- C231-I23Cl0,,_5 (430.96) requires: c 64.10 H 5.38 s 7.44 c1 3.23
Found. 64.4 5.45 7.04 8.17

Example 5

Preparation of tertigx 3,3-diphenylpropylamines -

a) _ N,N~Diisopropyl-3,3-bis-(2-methoxyphenyl)-propylamine (XXXVIII), ’ _

3°  ' ' _ .. _
The tosylate (xxvn) of Example 4a) (42.6 g, 0.1 mol) in 100 ml aceto- .

nitrile and 100 g (1.0 mol) diisopropylamine was heated in a pressure bottle at

80° for 4-6 days. Volatile material was then evaporated, the residue was treated

with excess at 2N" NaOH and extracted with ether. The extract waswashed with
35 ' water and extracted with 2N HCI. This extract was washed with ether, basifled,
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extracted with ether, washed with water, dried,‘ decoloured, filtered, and
evaporated, giving 24.0 g (6896) of a crude oil. This oil was converted to the

oxalic acid salt by treating an acetone solution of the base with one equivalent of

oxalic acid in acetone. M.p. 160-161° (acetone).

5 C25H35NO6 01145.6) requires: C 67.39 H 7.92 N 3.14 O 21.55
Found 67.2 8.22 2.94 21.9

b) N,N-Diisogrogyl-3-(2,3-dibenglogghenyl)-3-Qhenylgrogylamine (XXXIX)

The free base was obtained in the same way in 7596 yield from the

tosylate (XXVIII) of Example 11c).

10 NMR: 6.9-7.2 (m 18H), 5.0 (s 0-H), 0.9 (d 12H).

c) NIN-Diisogrogyl—3-(2—methcg-5-methylghenyl)-3-ghenylgrogylamine
(XL): hzdrogenfumarate

The free base was obtained in 6996 yield from the tosylate (XXX) of

Example 46). It was converted to the fumaric acid salt in the usual manner. M.p.

15 176° (acetone).

C27H37N05 (455.7) requires: c 71.17 1-1 8.20 N 3.07 0 17.6
Found 71.3 8.27 3.04 17.9

d) NIN-Diisogrogzl—3—(2-methoxy-I1-methylghenzl)-3-Ehenylgrogxlarnine

(XLI), hydrogenfumarate

20 The free base was obtained in 2526 yield from the tosylate .(XXXI) of
Example lib). The fumaric acid salt had m.p. I117-148° (acetone).

C27}-i37NO5 (455.7) requires: c 71.17 1-1 8.20 N 3.07 o 17.6
Found 71.3 8.14 3.00 17.6

e) N,N-Diisogrogzi-3,3-bis-(2-methoxx-5-methylghenyl)grogzlamine (XLII),

25 hydrochloride

The tree base was obtained in 78% yield from the tosylate (XXXII) of

Example 41). It was converted to the hydrochloride with ethereal HCl in the

ususal manner. M.p. 163-164° (acetone-ether).

C251-l38NO2C1 (‘I-20.1) requires; C 71.49 H 9.12 N 3.33 0 7.61 C1 8.114
30 Found 71.6 9.08 3.27 7.93 8.36

1) N,1~1—1311sogrogx1-3—(2,5-dibenzxioxxghenxi)-3.ghenz1grogxiamine (xun)

The free base was obtained in 7096 yield from the tosylate (XXXIII) of

Example 43).

NMR: 6‘ 6.6-7.2 (111 131-1), 5.0 (s 411). 11.5 (1: 111), 1.0 (d. 121-1).
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g) N,N-Diisopropyl-323-bis-(2-bElog—li-methylphenyllpropylamine (XLIV)

The free base was obtained in 6296 yield from the tosylate (XXXIV) of

Example 4h).

NMR: 85.3.7.2 (rn 151-1), 4.: (5 41-1, 1: 11-1), 0.9 (d 1211).

5 h) N,N-Diisopropyl-3-(224-dimethogxphenyl)-3-ghenylpropzlamine (XLV) ’

The free base was obtained in 5696 yield from the tosylate (XXXV) of '
Example iii). '

NMR: 6.5-7.3 (m an), 11.4 (1 11-1), 3.3 (s an), 1.0 (d 121-1).

1) N,N-Diisogropzl-3,3-bis-(2,4-dimethogyphenylmropylamine gxLv1)
l0 The free base was obtained in 34%. yield from the tosylate'(XXXVI) of ’

Example iii).

NMR: 56.5-7.3 (m 6H), 4.6 (1: 1H), 3.9 (S 12H): [.0 (d 12H).

i) NZN-Diisogropyl-3-(4-fluorophenxl)-3—(2-metho_:gyphenyl)pro2ylamine

XLVII) _.

15 The free base was obtained in 71% yield from the tosylate (XXXVII) of

Example 4-k). . '

k) N,‘N-Diisoprogyl-3-(2-metho§yEheny.l)-3-Bhenylpropylamine (XLIX)z

hydrogenfumarate ,

The free base was obtained in 86% yield from the tosylate (XLVIII) of

20 Example 41) and was converted to the fumaric acid salt in the usual way. M.p.

l3lr-136". (acetone-IPE) or 163-164° (methanol).

C26!-l36NO5 (441.6) requires: c 70.72 H 7.99 N 3.23 0 13.12
Found 70.8 7.93 3.28 18.1

1) N-] 3-(2-Methogyphenyl)-3-phenzlproggl I-2,2,6,6-tetramethyk

25 Eigeridine (Lxw) '

This compound was obtained in the same way in 51196 yield from the

tosylate (XLVIII) of Example, 111) and 2,2,6,6-tetramethylpiperldlne. M.p. 100°
(IPE).

C251-l35N0 (365.6) requires: C 82.14 1-1 9.65 N 3.83
30 Found . 82.0 9.62 3.57

m) N,N-diisogropyl-3-(5-chloro-2-metho_:5yphenyl)—3-phenylprogylamine

The tosylate from Example l1m)(l13.l g, 0.1 mol) was heated for 4 days at

80° with dlisopropylamine (50 g, 0.5 mol) in 100 ml acetonitrile, giving 23 g (6496)

of crude title compound. By GC, it is at least 9396 pure.

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 212



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 213

wo 89/06644 ' ' PCI‘/SE8'9[00016
l 9

' , O

n) N-[ 3-(2-Benzylo:_cymenyl)-3-phenylpropyl !-2,2,5,5-tetramethyl-
pyrrolidine

This compound was similarly prepared from the tosylate (XXIX) of

Example lid) and 2,2,5,5-tetramethylpyrrolidine. It was obtained as a sticky oil,

5 which was converted to the hydroxy analogue without further purification

(Example 9ab)).

o) N- 3-(2-Benz lo hen l)-3- hen l ro l -ll»-h dro -2 2 6 6-

tetramethylpiperidine

This compound was similarly prepared from the tosylate (XXIX) of

i0 Example lid) and li-hydroxy-2,2,6,6-tetramethylpiperidine, and it was obtained as

a sticky oil which was converted to the hydroxy compound without further

purification (Example 9ac)).

p) N-(2-I-iydrog-1;l-dimethylethyl)-3-(2-benzylo§yphenyl)-3-2henyl-

propylamine

15 This compound was similarly prepared from the tosylate (XXIX) of

Example 4d) and 2-amino-2-methylpropanol. The solid product was crystallized

from diisopropyl ether and melted at 103° . It was used as start material in

Example 7p).

C26H31NO2(389.5) requires: ‘ C 80.17 H 8.02 N 3.60 O 8.22
20 Found 80.0 8.09 3.69 8.51

q) N-(1-Adamangyl)-3-(2-benzyloxyphenyi)-3-phenvlpropylamine

This compound was similarly. prepared from the tosylate (XXIX) of

Example lid) and l-aminoadamantane. It was used as start material in Example

7q). The hydrochloridesemihydrate was prepared in acetonitrile and melted at

25 225° .

C32H37N'O.HCl.l/2 H20 (497.1) requires: C 77.31 H 7.91 N 2.82 0 4.83 Cl 7.13
Found: 77.3 8.23 2.65 5.04 7.14

Example 6

Preparation of secondag 3,3-dlphenylpropylamines

30 a) N-tert.Bu§yl-3,3-bis-(2-methoxyphenynpropylamine (L): hydrogen
oxalate _

The tosylate (XXVI!) of Example lia) was heated with a large excess of

tert.butylamine as described in Example 5, giving the free base in 78% yield,

which was converted to the oxalic acid salt in the usual manner. M.p. 135-136°

35 (acetone-ether).

Petitioner Mylan Pharmaceuticals Inc; — Exhibit 10.02 — Page 213



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 214

WO 89/06644 I PCI'lSE89I00016
20

C2731-13lNo6 (417.5) requires:. c 55.17 H 7.43 N 3.36 0 22.99
Found '65.6 ' 7.31 3.36 23.4

b) N-tert.Bugl-3-(2,3-dibenzyloxmhenyl)-3-Ehenylpropylamine (LI).
hydrochloride

The free base was obtained as above in 78% yield from the tosylate =

(XXVIII) of Example 4c). The I-{Cl salt had m.p. I84-185° (acetone-methanol-IPE).

_ C331-I38NO2Cl (516.1) requires: C 76.79 H 7.’$2 N 2.71 0 6.20 CI 6.87"
Found 76.3 7.30 2.72 6.42 6.81

c) N—tert.Bugh3-(2-benzylogphenyl)-3-phenylpropylamine (LII),
10 hydrogen oxalate ’

_ ' The free base was obtained in 84% yield from the tosylate (XXIX) of

Example lid). The oxalic acid salt had m.p. 198° (acetone-ether).

C281-1331405 (463.6) requires: c 72.54 1-1 7.13 "N 3.02
Found 71.3 7.13 2.95

15 d) N-tert.Bu11l-3-(2-methog-5-methylphenyl)—3-ghenylgrogylamine
' (I.III),: hydrochloride

The free base was obtained in 9096 yield from the tosylate (XXX) of

Example lie). When treated with ethereal HCI, it gave a somewhat hygroscopic

salt which seems to be associated with 1/4 moi of water. M.p. 171° (ethanol-
ZO ether). '

C211-I29N0.HC1.lI7l!»I-I20 (352.5) (requires): c: 71.55 1-1 3.74 N 3.97 o 5.67 c1 10.06
Found , " 71.3 ’ 3.72 4.05 5.57 10.1

e) _ N-tert.Bu§yl—3-(2.-metho§z-li-methy-lEhenyI)e3—Ehenylpropylamine
(LIV), hydrochloride 7

25 The free base was obtained in quantitative yield from the tosylate

(XXXI) of Example lib). The I-ICI-salt had m.p. 138-149° (methanol-lsopropanol).
It was associated with 3/11» mol of water.

C21H3DN0CI.3/4 H20 (361.5) requires: C 69.77 H 8.80 N 3.88 Cl 9.81
Found . 69.8 8.76 3.93 9.75

30 f) N-tert.Bu1:yl-3,3-bis-(2-methoxy-5-methylphenyl)-propylamine (LV),
hydrochloride

The free base was obtained in quantitative yield from the tosylate

(XXXII) of Example iii). The HCI-salt had m.p. 242° (acetone).

c'.‘.31-13,;Noc1 (392.0) requires: c 70.47 [-1 3.74 N 3.57 c19.05
35 Found 70.2 3.31 -3.46 3.99
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’ g) N-tert.Eutyl-3-(225-dibegyloxyphenyl)-3-ghenylgropylamine (LVI),
hydrochloride .

The free base was obtained in 85% yield from the tosylate (XXXIII) of

Example 4g). The I-[Cl salt had m.p. 188° (ethanol-ether).

5 C331-138NO2Cl (516.1) requires: C 76.79 H 7.42 N 2.71 O 6.20 Cl 6.87
Found 77.2 7.50 2.64 6.53 6.85

h) . N-tert.Bufll-323-bis-(2-benzylogy-4-methy12heny1)—Erogylamine

(LVII), hydrochloride

The free base was obtained in 94% yield from the tosylate (XXXIV) of
10 Example an). The HCL-salt had m.p. 210° (acetone-ether).

C35H,‘2NO2Cl (544.2) requires: C 77.25 H 7.78 N 2.57 O 5.89 CI 6.52
Found 77.6 7.82 2.35 6.08 6.55

i) I N-tert.Bu_t_y1-3-(2,4-dimethoxyghenyl)-3-ghenylgrogylamine (LVIII),
hydrochloride _

15 The free base was obtained in 84% yield from the tosylate (XXXV) of

Example iii). The HCl-salt had m.p. 196° (acetone-ethanol-ether).

CZIH NO2Cl (363.9) requires: C 69.31" H 8.31 N 3.85 O 8.79 CI 9.7430

Found ~ A 69.3 - 8.44 3.80 8.89 9.81

j) ‘ N-ter§.Bu§yl-3,3—bis-(2,4-dimethoxyphenyl)-grogylarnine (LIX),
20 hydrochloride

The free base was obtained in 60% yield from the tosylate (XXXVI) of

Example 4]). The HC1-salt had m.p. 251° (methanol—acetone).

C23H3¢NO4Cl (424.0) requires: C 65.15 H 8.08 N 3.30 0 15.09 Cl 8.36
Found 64.5 8.06 3.57 15.3 8.67

25 k) N-tert.Bu I-3-(4-fluoro hen I)-3-(2-metho hen I)- re lamine (LX),

hydrochloride

The free base was obtained in 89% yield from the tosylate (XXXVII) of

Example 4k). The E.)-{Cl-salt had m.p. 194° (ethanol-acetone).

C20!-127NOFCl'(351.9) requires: C 68.26 H 7.73 N 3.98 C110.08
30 Found 68.9 7.97 4.01 9.69

1) N-tert.Bug!-3-(2-methoxyghenylfi3-phenylpropylamine (LXI),

hydrochloride

The free base was obtained in 88% yield from the tosylate (XLVIII) of

, Example 41). The HCI-salt had m.p. 205°.
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C201-i28NOCl (333.9) requires! c 71.94 H 3.45 N 4.20 o 4.79

Found 71.9 8.44 4.57 4.79

m) N-(1,1-DimethzlgroEzl)-3-(2-metho§x-5-methzlphenxl)-3—phenxl—
Erogxlamine (LXII), hxdrochloride _

The freebase was obtained in 95% yield from the tosylate (XXX) of

Example lie) and tert. amylamine. The I-{Cl-salt had m.p. 188-189° (ethanol-
acetone);

C221-132N0C1 (362.0) requires: C 73.00 H 8.91 N 3.87 0 ‘L42 Cl 9.80

Found A - 73.4 8.98 3.83 4.61 9.51

-10 n)‘ _ N-(1,1-Dirnethxlpropzl)-3,3-bis-(2-metho§x-5-methzlphenxflgropxl—
amine (LXIII), hxdrochloride

The free base was obtained in 9496 yield from the tosylate (XXXII) of

Example lit) and tert. amylamine. The HCI-salt had m.p. 210° (ethanol-acetone).

C24H36NO2C1 (006.0) requires: C 71.00 H 8.95! N 3.45 O 7.88 Cl 8.73

15 Found 71.1 9.01 3.60 7.92 8.73

o) N-tert.Bu}1l—345-chloro-2-methogghenxl)-3-phegxlpropxlarnine
The tosylate from Example 1m) (43.1 g, 0.1 mol) in 100 ml acetonitrile

was treated with tert.bi'.|tylamine (37 g, 0.5 mol) and the mixture was heated in a

pressure bottle at 80° for 4 days. The usual work-up afforded 32 g (10096) crude 1

20 title compound. The base in ether-acetone was treated with ethereal HCl giving
' the hydrochloride salt, m.p. 216-218°.

C201-l26C1N0.HCI (368.36) requires: C 65.21 H 7.39 N 3.80 CI 19.25
Found ' ‘ 65.1 7.39 3.90 18.7

Example 7

25 Preparation of tertiagz 3,3-dighenxlgropxlamines from secondag amines
a) N-Methzl-N-tert.butxl-3—(2-methogghen2l)—3-phenxlgropxlamine

(LXV), hydrochloride ‘ ‘

A mixture‘ of the secondary amine (LXI) of Example 51) (29.7 g, 0.1 mol),

formic acid (13.8 g, 0.3 mol); and 37% formaldehyde solution (12.5 g, 0.12 mol)

30 was refluxed for 18-24 h. Themixture was then cooled, basified with Naol-I, and
extracted with ether. The extract was washed with water, dried and evaporated,

giving 29.} g (91596) of a crude oil. The I-{Cl-salt was prepared from ethereal HCl

in theusual way, m.p. 199°.

C21H3oN0C1(3#7.9)requlres: C 72.49 H 8.69 N ($.03 C110.19
35 ' Found 71.9 8.79 4.23 10.1
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b) N-Methyl-N-tert.bu}1l-3-(2-methofl-5-methylphenyl)-3-phenyl-
propylarnine (LXVI)z hydrochloride

The free base was obtained in the same way in 8996 yield from the amine

(1.111) of Example 6d). The HCI-salt had m.p. 161° (acetone).

5 C22H32NOCl (362.0) requires: C 73.00 H 8.91 N 3.87 0 4.42 CI 9.08
Found A 73.0 8.96 3.91} 4.59 9.77

c) N"-Methyl-N-tert.bu1:zl-3,3-bis-(2-methogghenylzpropxlamine
(LXVII), hydrochloride

The free base was obtained in 96% yield from the amine (L) of Example

10 6a). The l-lCl-salt had m.p. 187-190° (acetone-ether).

C22H33NOCl (378.0) requires: C 69.91 H 8.5‘! N 3.71 0 8.47 Cl 9.38
Found 69.9 8.56 3.53 8.93 8.92

d) N-Methyl-N-tert.butxl-3-(2-methox_z-#-methylphenyl)-3-phenxlpmpg!-
amine (LXVIII)

15 The free base was obtained in 96% yield from the amine (LIV) of Example

6e). M.p. 54° (IPE). .

C22]-l31NO (325.5) requires: c 81.17 H 9.50 N 4.30 o 4.92
Found 81.0 9.33 4.15 5.03.

e) N-Methyl-N-ternbugl-3,3-bis-(2-methog-5-methylphenyl[propyl-
zo . amine (LXIX)

. The free base was obtained in 97% yield from the amine (LV) of Example
6f). M.p. 95° ape). ‘

C24!-l35NO2 (370.0) requires: C 78.00 H 9.55 N 3.79 O 8.66
Found 78.]. 9.57 3.70 8.80

25 f) N-Methyl-N-ternbugzl-3-(4-flucrophenxl)-3—(2-methoxzghenyl)-

propzlamine (LXX), hydrochloride

The free base was obtained in 82% yield from the amine (LX) of Example

6k). The HCI’-salt had m.p. 213° (ethanol-acetone).

C21H29N0ClF (365.9) requires: C 68.93 H 7.99 N 3.83 Cl 9.69
30 Found 69.0 7.97 3.95 9.60

g) N-(1,1-Dimethzigrogxl)-N-methx1—3-(2—methog-5-methyighenz1)-
' _3_—phenzlpropylamlne (LXXI), hydrochloride

The free base was obtained in 98% yield from the amine (LXII) of
Example 6m). The l-{Cl-salt had rn.p. 175.177° (acetone).
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C23!-{34NOC1 (376.0) requires: C 73.47 H 9.11 N‘ 3.73 C1933

Found 73.’! 9.15 3.73 9.111

b) N-(1I1-Dimethxlpropxl)-N-methx1—3,3-bis-(2-methogg-5-methxlphenxl —
propxlamine (LXXII), hydrochloride

5 The free base was obtained in 8996 yield from the amine (LX111) of -

Example 6n). The I-{Ci-salt had m.p. ill-7° (acetone-ether). 9

C251-I37NO2C1(ll20‘.1) requires: C 71.49 H 9.12 N 3.34 O 7.62 Cl 8.44

Found 70.8 9.20 3.63 7.74 8.42

1) N—l\/lethzl-N-tert.bg1_:x1-3-(2z¢-dimethogphenxlfl3-EhenzlproExl-
10 amine (LXXIII) -

This compound was obtained as an oil in quantitative yield from the
amine (LVIII) of Example 6i).

NMR: 6.5-7.3 (m 81-1), 4.3 (1: 11-1), 3.8 (5 51-1), 2.3 (s 3H), 1.0 (s 91-1).

1) N-Methx1.Netert.bu;cx1-3-(2,5.dibenzz1og_‘ghenzl)-3-Ehenxlgropx1-
. 15 amine (Lxxiv) -

This was obtained as an oil in 9596 yield from the amine (LVI) of Example
6g).

k) N.1v1ethx1—1~1.tert.bu9g1.3,3-bis-(7—bgg_x1og-4-methx1ghenx1)grogx1-
amine (LXXV), hydrochloride

20 The free base'was obtained in 92% yield from the amine (LVII) of

Example 6k). ‘l'he.HCl-salt had m.p. 170-171° (acetone-ether).

(.7361-IWNOZCI (558.2) requires: .c 77.46 H 7.95 N 2.51 o 5.73 CI 5.35
Found . 77.6 7.86 2.42 5.89 6.31

A _ l) N-Methxl-N-tert.bu1:zi-3,3-bis-(2,1!»-dimethogxphenxflpropxlamine
25 (LXXVI), hydrochloride

The free base was obtained in 96% yield from the amine (LIX) of

Example 6}). The HCI-salt had m.p. 180-19013 and seems to be associated with 1/11’
mol of water. ‘

C2,}-l36NO¢Cl 1/4 1-120 (417.0) requiifes: c 64.48 1-: 3.34 N 3.13 o 16.11 Cl 7.93
30 Found 64.5 8.27 3.02 16.2 8.19 5

In) N—l\/iethxl-N-tert.bu11l-3-(2,3-dibenzxlo§xphenxl)-3-phenzlprogzl-
. - .‘L“'£LE.’.‘_’Sfl) 1

This was obtained as an oil in 9896 yield from the amine (LI) of Example
61)). '

35 NMR: A’s.9.7.3(m1s1~i), 2.1 (s 31-1). 1.0 (s 911). -'

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 218



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 219

WO 89/06644 2 5 PCT[SE89/00016

n) N-M'ethyl-N-tert.butyl-3-(2-benzylo_25mhenyl)-3-phenylpropyl-
amine (LXXVIII)

This was obtained as an oil in 97% yield from the amine (Lil) of Example

Sc). A

5. NMR: 6.9-7.3 (m 14H), 5.0 (5 (PH), 4.5 (t 1H), 2.2 (5 3H), 0.9 (5 9H).

0) N-Methyl-N-tert.butyl-3-(5-chloro-2-methoxyphenyl)—3-phenylpropyk
amine

The secondary amine from Example 6o) (25.3 g, 0.076 mol) was refluxed

for 18 h with formic acid (9.2 g, 0.2 mol) and 35% formaldehyde solution (8.5 g,

10 0.1 mol). Worl-:—up gave 25.6 g, (97.5%) crude base. This was dissolved in acetone

and treated with an equimolar quantity of oxalic acid in acetone giving beige

crystals of the title compound, hydrogen oxalate, m.p. 165°.

C2lH28ClNO.C2H204 (436.0) requires: C 63.37 H 6.94 N 3.21 CI 8.13
Found 62.7 6.83 3.10 7.97

15 p) N-(2-Hydroxy-1,1-dimethylethyl)-N-methyl-3-(2-benzyloxyphenylfi

3-phenyipropylamine

This compound was similarly prepared from the compound of Example

5p). It was obtained as a sticky oil which was converted to the free hydroxy

compound of Example 9ad).

20 q) N-l-Adamantyi-N-methy1-3-(2-bemfyloxyphenyl)-3-phenylpropylamine
This compound was similarly prepared from the compound of Example

5q). It was obtained as a sticky oil which was converted to the tree hydroxy
compound of Example 9ae) without further purification.

Example 8

25 Preparation from olefinic precursors

a) N-tert.but_yi-3-(2,6-dlmethoxyphenyl)-3-hydroxy-gphenylpropylamine (LXXIX)
A solution of diisopropylamine (10.1 g, 0.1 mol) in dry ether (100 ml) was

cooled to -10°. A solution or butyl lithium in hexane (55 ml, 0.1 mol) was added,

and the mixture was stirred at -10° for 20 min. A solution of N-ethylidene-

30 tert.butylamine (10 g, 0.1 mol) in dry ether (100 ml) was added and the solution

was stirred at 0° for 20 min. After cooling to -30° a solution of 2,6-

dimethoxybenzophenone (24.1 g, 0.1 mol) in dry ether (100 ml), containing 30 ml

Ti-IF, was added. The mixture was then stirred at ambient temperature for 20‘ h

and hydrolized with water. The organic phase was washed with water, dried and

35 evaporated, giving 32 g (9496) of N-(3-(2,6-dimethoxyphenyl)-3—hydroxy-3-phenyl-

propyiidene]tert.butylamine as an oil.
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This oil was dissolved in absolute ethanol (250 ml), the solution was

cooled to —5°, and NaBI-ll‘ (5.7 g,‘ 0.15 mol) was added portionwise. The mixture
was stirred at 0° for 1/2 h, then at ambient temperature for 3 h. Most of the

solvent was distilled off in vacuum, the residue was treated with water,
extracted with ether, washed with water, and I extracted with ZN HCl. The

extract was washed with ether, basified with NaOH, extracted with ether, dried

and evaporated, giving 30 g of the title amine.
‘The HCI-salt had m.p. 203-204° (acetone-ether) and seems to be

associated with 1/1: mol of water.

C211-I29NO3.1-1C1.1/4 H20 (384.5) requires: C 65.60 H 8.01 N 3.64 O 13.52
Found 55.9‘ 3.11 3.54 13.7

b) N-tert.Bu_tx1-3-(2,6-dimethoggzphenzl)-3-phenzl-2-propene-1-
amine (LXXX)

The above amine from step a) (21 g, 0.061 mol) was added to 6.3N H2504
(20 mi, 0.126 "mol). The mixture was stirred on a boiling water bath for 2 h,

cooled, basified, and extracted with ether. The extract was washed, dried and

‘evaporated, giving 17.8 g, (9096) of the title olefin as a clear oil. The HCI-salt

had m.p. 220-22°, and was associated with-l/4 mol of water.

C21}-i27NO2.HC1. 1/If H20 requires: C 68.82 H 7.86 N 3.82 O 9.82 Cl 9.68
Found 68.8 7.89 3.92 9.81 9.151!»

N-Methgl—N-ternbugl-3-(2,6—dimethogphenxl)-3-phenxlpropx1-
amine (i.XX‘Xi), hxldrogen fumarate
The oleiinic amineirom step b) (16.3 g, 0.05 mol) in methanol (250 ml) ‘

containing 0.5 g of a 1096 Pd/C catalyst, was hydrogenated at ambient

temperature and pressure. The mixture was then filtered through Celaton, the

c)

filtrate was taken to dryness, giving 16.3 g (100%) of N-tert_.butyi-3-(2,6-

dimethoxyphenyl)-3-phenylpropylamine. The I-ICl-salt had m.p. 21540 (ethanol).

C21H29NO'2.HC1 (363.9) requires: C 69.31 I-1.8.31 N 3.85 O 8.79 Cl 9.71!»
Found 69.3 8.29 3.83 9.27 9.75

The above secondary amine, as the free base, was methylated with form-

aldehydeformic acid as described in Example 7, giving the tertiary amine in 96%

yield. The fumaric acid salt had m.p. 185-190° (acetone).

C26}-I35N06 ((157.6) requires:
Found

C 68.25 H 7.71

67.8 7.59 3.05 21.6
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Example 9

Removal of O-protective groups

a) NIN-Diisopropy1—3-(2~hydro§yEhenyl)-fiphenylpropylamine
(LXXXII). hydrochloride A

5 The amine (XLIX) of Example 5k) (20.8 g, 0.064 mol) in methylene

chloride (150 ml) was cooled below 0°. A IN solution of BBr3 in Cl-l2Cl2 (64 ml,»
0.064 mol) was then added dropwise, the solution was then kept in the cooler (5°)

for 2-5 days, and volatile material was distilled off at 450°. The residual syrup

was basified, extracted with ether, the extract was washed with water, dried and

10 evaporated, giving a viscous syrup. The HCl-salt had m.p. 222° (methanol-ether),

yield 31%.

C211-l29NO.HCl (347.9) requires: C 72.49 H 8.69 N 4.03 O 4.60 CI 10.19

Found _ 72.0 8.72 3.74 5.06 10.3

The following compounds were obtained in the same way.

15 b) N-] 3-(2-Hydr'o§yphenyl)-3-phenylpropyl I-2,2,6,6-tetramethyl—

piperidine .(I.XXXIII)z' hydrogen fumarate

From the amine (LXICV) of Example 5]). Crude yield 78%. M.p. fumaric

acid salt = indefinite.

C281-137015 (467.6) requires: C 71.9 H 7.91 N 3.00 O 17.1
20 Found T ‘ 71.8 8.41 3.01 16.6

c) NIN-Diisopropy1-3—(2-hydro§_y-—5-methylphe5_xy1)-Bfphenylpropylamine
(Lxxxxv), hydrochloride

From the amine (XL) of Example 5c). Crude yield 8596. HCl-salt, m.p.

209-210° (acetone-ether).

25 C22H31NO.HC1. 1/4 H20 (366.5) requires: C 72.09 H 8.95 N 3.82 O 5.46 CI 9.67
Found 72.3 8.95 3.71 5.68 9.61

d) _ N-Methyl-N-tert.butyl-3-(2-hydro_xy—5-methylphenyl)-3-phenyb
propylamine (LXXXV), hydrochloride _

From the amine (LXVI) of Example 7b). Crude yield 100%. I-lCl-salt, m.p.

30 > 260° (ethanol).

C21!-l29NO.i-[C1 (347.4) requires: C 72.49 H 8.69 N 4.03 Cl 10.19
Found 72.7 8.58 3.81 10.95

e) N,N-Diisopropyl-3,3-bis-(2-hydrogphenylQpropylamine (LXXXVI2,

hydrochloride

35 From the amine (XXXVIII) of Example 5a). Crude yield 5796. HCI-salt,

m.p. 257° (ethanol-ether).
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C211-129N0'2.HCl (353.9) requires: C $9.31 H 3.31 N 3.85 o 8.79 Cl 9.74
Found 69.3 3.37 - 3.95 9.23 9.40

f) N-MethX1-N-tert.bugl-3,3-his-(2-hydro§mhenxl)grogylamine
(Lxxxvrr), hydrochloride .

From the amine (LXVII) of Example 71:). Crude yield 100%, m.p. 190°.
1-{Cl-salt, m.p. 252° (ethanol).

C2oH27NO'2.HC1 (349.9) requires: C 68.65 H 8.06. N 4.00 C1 10.13
Found A ' 68.4 8.06 4.17 9-59

g) N,N-biisogroEylL3-(zehydrog-4-methylghenyl)-3-ghenylgtoggl-
amine (Lxxxvm), hydrochloride

From the amine (XLI) of Eitample 5d). Crude yield 90%. HCI-salt, m.p.
217° (ethanol).

C22H31NO.1'IC1. 1/4 H20 (366.5) requires: C 72.09 H 8.96 N 3.82 O 5.46 Cl 9.67
Found 72.3 8.91 3.93 5.27 9.46

h) NIN-DiisoErogyl-3,3ebis—(2-hydro§y-5-methylghenyngrogylamine

(Lxxxtx), hydrochloride

From the amine (XLII) of Example Se). Crude yield 93%, m.p. 166°. HCl-
salt, m.p. 220° (ethanol).

C23H33N02.HC1 (392.0) requires: C 70.47 H 8.74 N 3.57 Cl. 9.05
Found 70.6 8.78 3.71 8.93

i) N-Methyl-N‘-tertbutyl-3,3—bis-(2-hydroggy-5—methylghenyngrogylamine
(XC), hydrochloride _ _
From the amine (LXIX) of Example 7e). Crude yield 7996, m.p. 199-201°

(IPE). 1-[Cl-salt, m.p. 220° (acetone).

C221-131NO2.HCl (378.0)reqi11res: C 69.91 H 8.54 N 3.71 O 8.47 Cl 9.38

Found ' 69.9 8.70 3.75 8.81 9.15

i) N-Methyl-N-tert.bugl-3—(2-hzdrogy-4-methzlghenyl)-3-ghenylgrogyl- .
amine (XC1)z hydrochloride - 7 ___ u __ _

From the amine (LXVIII) of Example 7d). Crude yield 10096. I-[Cl-salt,
- m.p. 240° (ethanol).

C211-1-29NO.1-1C1 (347.9) requires: C 72.49 H 8.69 N 4.03 O 4.60 C1 10.19
Found 72.5 8.75 4.06 4.90 10.1

k) N,N-DiisogroEyl-3-(4-iluorogheny1)-3-(2-hydroflghenzlhgrogylamine
(XClI)z hydrochloride '

From the amine (XLVII) of Example 5i). Crude yield 7296. HCl-salt, m.p.
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C21!-l27FNO.HCl (364.9) requires: c 59.12 H 7.73 N 3.83
Found 69.1 8.09 3.82

1) N‘N-Diisoprogyl-3-(2,ll-dihydroyyphenyl)-3-phenylpropylarnine
5 (XCIII), hydrochloride

From the amine (XLV) of Example 5h). Crude yield 3196. I-{Cl-salt, m.p.

205-210° (ethanol—acetone-ether).

C211-l29NO2.HC1 (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.71!»
Found 69.5 8.33 3.72 8.91 9.87

10 m) N-(1,l-Dimethylpropyl)-N-methyl-3,3-bis-(2-hydrogy-5-methylphenyl)-

propylamine (XCIV), hydrochloride

From the amine (LXXII) of Example 7h). Crude yield 100%, m.p. 190-

i95°. HCl—salt, m.p. 235-240° (ethanol—acetone-ether).

C231-I33NO2.HC1 (392.0) requires: C. 70.47 H 8.74 N 3.57 0 8.16 CI 9.05
15 Found 70.0 8.96 3.54 8.11 9.19

n) N-Methyl-N-tert.butyl-3-(22Ii-dihydrogyphenyl)-3-phenylpropylamine
(XCV), hydrobromide

From the amine (LXXIII) of Example 7i). Crude yield 78%, m.p. 260°.

I-{Br-salt, m.p. >260° (ethanol).

20 C20!-l25NO2.HBr.(394.4) requires: C 60.9 H 7.16 N 3.55 O 8.11 Br 20.27
Found 60.8 7.18 3.29 8.38 20.2

o) N,N-Diisopropyl-3,3-bis-(2,It-dihydroyyghenynpropylamine (XCVI),
hydrochloride

From the amine (XLVI) of Example 51). The HCI-salt, consisting of an

25 amorphous brown powder, did not give a satisfactory elemental analysis because

of incomplete combustion.

p) N-Methyl-N-tert.bu1:y1-3,3-bis-(214-dihydrogyphenyl)propylamine

(XCVII), hydrochloride

From the amine (LXXVI) of Example 71). Crude yield 8796, m.p. 260°.

30 The HCI-salt did not give a satisfactory elemental analysis because of

incomplete combustion. 6

q) N,N-Diisoprop‘yl-32,5-dihydroxyphenyl)-3-Ehenylpropylamine

(XCVIII)-I hydrochloride

The amine (XLIII) of Example 5f) in the form of the free base (32 g, 0.063

35 mol) in methanol (500 ml) containing 5 g of a 596 PdlC catalyst was hydrogenated
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at ambient temperature and pressure. After 2 h the reaction was complete. The
mixture was filtered, the filtrate was taken to dryness, the residue was dissolved

in acetone and treated with ethereal HCI, giving l9.8g (8796) of a crude salt,
m.p. 260°. Recrystallization from methanol gave white crystals, m.p. 260°.

5 ’ C21!-I29NO2.HC1. 1/4 H20 (353.5) requires: c 53.40 H 3.35 N 3.30 o 9.77 Cl 9.52 =
Found ' 53.0 3.40 3.50 10.3 9.02

The following compounds were prepared in the same way.

r) N-Methxl—N-tert.bu1:yl-3-(2,5-dihydrogphenyl)-3-phenylpropylamine
(XCIX)z hzdrochloride '

10 From they-amine (LXXIV) of Example 7}). Crude yield 90%. l-{Cl-salt, m.p.
>270° (methanol-water). ‘

C2oH2h7NO2.I-IC1 (349.9) requires: C 68.65 H 8.06 N ($.00 0 9.1!!» C1 10.13

Found ' 68.9 8.02 3.93 9.60 10.5

s) N,N-.-Diisopropxi-3,3-bis-(2-hydroxy-4-methyiphenwpropzlamine
15 (C)z«hydro‘ch1oride

' From the amine (XLIV) of Example 5g). Crude yield 100%. I-{Cl-salt, m.p.
253° (methanol-ether’).

‘c23H33Nq2.1-1c1 (332.0) requires: c 70.07 H 3.74 N 3.57 o 3.15 Cl 9.05
Found . 70.5 3.74 3155 3.07 3.03

20 _t) N-Meth «l-N-tert.bu 1-3 3-bis-(:2-h dro -4-meth 1 hen 1) r0 ilamine
' (c1i,'hzdroch1or1oe 1 '

From the amine (LXXV) of Example 7k). Crude yield 97%, a yellow
powder. I-AICI-salt, m.p. 260° (methanol-acetone). I

 

C221-131NO2.1-IC1 (378.0) requires: C 69.91 H 8.5‘! N 3.71 O 8.47 Cl 9.38
25‘ Found 69.9 8.68 3.67 8.85 9.211»

u) NIN-Diisogropyl-3-(2,3-dihydroxyphegyl)-3-phenzlpropylamine (CH),
hydrochloride ‘ '

From the amine (XXXIX) of Example 51:). ‘Crude yield 100%. I-iCl-salt,
m.p. 174-175° (acetone).

30 CZ1H29NO2.I'IC1 (363.9) requires: C 69.31 H 8.31 N 3.85 0 8.79 CI 9.70 3
Found 69.5 8.33 3.66 9.37 9.63

w) N-Methyl-N-tert.butyl-3-(2,3-dihydroxmhenyl)-3-phenylpropylarnlne ’
(cm), hydrochloride
From the amine (LXXVII) of Example 7m). Crude yield 10096, a white

35 powder. I-{Ci-salt, m.p. 209-210°, slow heating, (methanol-acetone).
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C20!-l27NO2.HCl. 1/ti I-[210 (358.9) requires: c 66.92 H 3.14 N 3.90 0 11.14 c19.ss
Found . 55.9‘ 3.12 3.75 11.8 9.74

x) N-Methyl-N-tert.bu311-3—(2-hydroxyghenyl)-3-phenylprogylamine
(CIV), hydrochloride

5 From the amine (LXXVII1) of Example 7n). Crude yield 100%. HCI-salt,

m.p. 255° (acetone-ether).

C201-12./.NO.HCl (333.9) requires: C 71.94 H 8.45 N 4.20 CI 10.62
Found 71 .9 8.43 4.0 1 10.5

Y) N-Methyl-N—tert.bug1e3-(2,6-dihydroxxphenyl)-3-phenylgropyh
10 amine (CV), hydrochloride

From the amine (LXXXI) of Example. 8c) with BBr3, in low yield. HCl-
salt, m.p. 170° (ethanol-ether).

C20H27N02.l-ICI. 1/2 H20 (353.9) requires: c 66.93 H 8.14 N 3.40 0 11.14 09.37

Found _ 57.4 3.23 3.63 10.9 9.99

15 z) NIN-DiisogrogyI-.3-(5—chl'oro-2-hydroxyphenyl)-Bephenylgrogzlamine

The base from Example 5m_) (11.7 g, 0.032 mol) was treated with pyridine
(7.6 g, 0.096 mol) and cone. I-[Cl (13 g). The mixture was taken to dryness in

vacuum and the residue was heated in an oil-bath at 2o5—215° for 1 1/2 h. The

melt was cooled somewhat, water was added, the mixture was digested in a

20 boiling water bath and cooled. 2 N’ HCl. was added, me salt was -filtered off,

washed with 2 N" HCl and dried, giving 11.0 g (9096) white salt m.p. 200°.

Recrystallization from acetone gave the hydrochloride of the title compound,

m.p. 2o2-2o3°.

C2lH28ClNO.HC1 (382.4) requires: C 65.96 H 7.64 N 3.66 Cl 18.51}
25 Found 56.0 7.88 3.63 18.3

aa) N-Methyl-N-tert.butyL3-(5-chloro-2-hydroxyphenyl)-3-phenyh

_ gropylamine

The free base from Example 70) (10.5 g, 0.03 mol) was treated with

pyridine (7.0 g, 0.09 mol) and cone. HCl (12 g). The mixture was taken to dryness

30 in vacuum and thevresidue was heated in an oil-bath at 205-215° for 1 1/2 h. The

melt was cooled somewhat, excess of 2 N NaOH was added, the mixture was

extracted with ether, the extract was washed with water, dried and evaporated

giving 7.5 g (8896) crude syrup. This was dissolved in ether and treated with

ethereal I-lCl giving 8 g (8396) of hydrochloride salt. Recrystallization from

35 acetone-2 N HCl gave the hydrochloride of the title compound, m.p. 260°.
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C2oH26ClNo.HCI (353.4) requires: c 55.21 H 7.39 N 3.30 c1 19.25
Found 55.0 7.30 3.73 13.9

ab) N- 3-(2-H dro hen l)-3- hen I ro l -2 2 5 5-tetrameth l-

pxrrolidine

5 The crude amine :from_Example 5n) was hydrogenolysed as described in °
Example 9q). The free amine was obtained as an oil which was converted to the .

hydrochloride and crystallized from 2-propanol. M.p. 250°C. "

C23:-131No.1-1'c1 (374.0) requires: c 73.35 1-: 3.53 N 3.75 o 4.23 c1 9.43
Found ' 73.3 3.71 3.59 4.30 9.45

10 ea) N- 3424-: dro . hen 1)-3- hen 1 r0 1 -4.11 dro -2 2 5-5.

tetramethylpiperidine

_ The benzyloxy compound from Example 5o) was hydrogenolysed as

described in Example 9:1). The free base was converted to the hydrochloride

semihydrate which was crystallised from acetone. The compound melts with
15 decomposition at about 150°C.

C24H33N02.I-iCl.' 1/2 H20 ((513.0) requires: C 69.79 H 8.51!» N 3.39 O 9.68 CI 8.58
Found: — 70.0 8.67 3.47 9-93 ' 8.13

ad) N-(2.1-rydreg-1,le-dimethzlethyl)—N-methyl-33-(2-hydro§yphenyl)-3-
phenylpropxlamine

20 The benzyloxy compound from Example 7p) was hydrogenolysed as
described in Example.9q). The amine, obtained as a glassy mass, was converted to
the hydrochloride which was obtained as an amorphous solid on precipitation
from ethanol with ether.

c2oH2,No2.1-1c1 (349.9) requires: c 53.55 H 3.05 N 4.00 o 9.15 c1 10.13
25 Found: 53.25 ‘ 3.13 3.93 ’ 9-I2 10.0

ae) N-l-Adamantyl-N-methyl-3-(2-hydrogphenyl)-3-phenylpropylamine
The benzyloxy compound from Example 7q) was hydrogenolysed as

described in Example 9q). The free hydroxyamine was obtained as a glassy mass.

It was dissolved in anhydrous ether and treated with an excess of hydrogen

30 chloride in -ether. The hydrochloride precipitated as a powder which decomposed
at about 220°C. 5-

C26!-i33NO.I-1C1 (412.0) requires; c 75.79 1-1 3.32 N 3.40 o 3.33 c1 3.51
Found: 75.3 3.01 3.22 3.45 3.95
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Example 10

Reduction of amides

a) NIN-Diisoprogyl-3-(2-metho§y-5-methyiphenyl)-3—ghenylgrogylamine
3-(2-Methoxy-5-methylphenyl)-3-phenylpropionic acid (12.8 g, 0.05 mol)

(10. Simpson 6: H. Stehphen, J. Chem. Soc. _1_§§_§ 1382) and thionyl chloride (50

ml) are heated on a water bath for 3 h. The excess of thionyl chloride is distilled

off under reduced pressure. The remaining crude 3-(2-methoxy-5-methylphenyl)-

3-phenyipropionyl chloride is dissolved .in 50 ml of dichloromethane and added

dropwise to a stirred solution of diisopropylamine (20.2 g, 0.20 mol) in 200 ml of
dichloromethane at about 0°C. The solution is left for 2 h, the solvent is distilled

off. and the remaining material is treated with water. The solid product
consisting of N,‘N-diisopropyl-3-(2-methoxy-5-methylphenyl)-3—phenylpropion-

amide is filtered‘ off,"dried and added in small portions to a stirred suspension of

lithium aluminium hydride (6.0 g, 0.16 mol) in dry ether (700 ml). The mixture is

refluxed for 2 days. Excess of hydride isdestroyed by the careful addition of

water, the ether layeryis separated and dried with anhydrous sodium sulfate.

After filtration the solution is added to a solution of excess fumaric acid in
ether. The precipitated-’ salt is collected and crystallized from 2-propanol. The
hydrogen fumarate melts at 1760- . _ ‘

 b) . .

amine was similarly prepared. The hydrochloride melts at 161°C.

2 ' six... 1e 11
4) ’

A solution of chlorine (7,1 g, 0,10 rnol) in acetic acid (500 ml) is added

dropwise to a stirred solution of N-_meth>yl—N--tert.buty1-3-(2-hydroxypheny1)-3-
phenylpropylamine (29.7 g, 0.10 moi) in acetic acid (200 ml) with stirring. After
2 h the solvent is distilled off under reduced pressure and. the crude hydrochloride

left is recrystallized from 2-propanol. Meltingpoint 260°C.

b) , N N-Dliso ro l-3—(5-chloro-2-h dro V hen_1)-3- hen 1 re lamine is
similarly prepared.'The hydrochloride melts at 202-3°C.

Example 12

Separation of (+)-y and (—)-enantiomers

(1)-N,N-Diisopropyl-3-(2-hydroxyphenyl)-3-phenylpropylamine (31.1 g,
0.10 mol) is dissolved in 300 ml of ethanol. A solution of 1.(+)-tartaric acid

(15.0 g, 0.10 mol) in 400 ml of ethanol is added. The mixture is heated a few

minutes in a boiling water bath and seeded with crystals obtained by cooling and
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scratching a small sample of the main solution. The mixture is chilled at about

4°C over-night whereupon the aystalline precipitate is filtered off, washed with

cold ethanol and recrystallized repeatedly from ethanol. The pure (—)-NIN-

diisogropxl-3-(2-hydroggyphenyl)-3-phenylpropylamine hydrogen L—(+)-tartrate

5 thus obtained has [(2)1230 -1o.s° (c a 5% in methanol). frne free amine is obtained
by alkalisation of an aqueous solution, extraction into ether, drying and

evaporation of the solvent. Sticky oil, [a]]2)° -5.11-° (c = 596 in methanol).
(+)-N,N-Diisogropyl-3-(2-hydrogghenyl)-3-phenylpromglamine is similarly

prepared using D—(-)-tartaric acid. The hydrogen-»D-(-)tartrate has [Q1230 +l0.0°.
10 The tree amine has (odgo +5.6°, both measured as 596 solutions in methanol.

 § (continuation of Exanple 1)

Pr§g1_:_ation of 4-Qiggl-3 ,4-dihggtmiariims

g) 4-(2-Plethomzllfi-Inethzl-3,4-dihx ' (CVI)

A mixture of 2-methoxycinruamio acid (178 g, 1.0 mol), p-cresol

15 (108 c. 1.0 ml). and p—to1uenesu1phonic acid monohydrate (47.5 "g, 0.25
moi) was stirred on a boiling water—bath for about 2 h during which

time the system was evacuated with a waterpuup to remove formed water.

20 NaH(I)3 solution some 1096 acetone. The product was filtered

5 off. washed. dried and 'recrysta1‘1i.sed acetone affording 167 g

(62.5%) white crystals of the desired lactone, m.p. 140°.‘ '

C1.-:n:.s°3 (268.3) requires: c 76.10, H 5.01, o 17.39

Ebulfl: '

23 h) 6-Chloro-4-(2-me 1)-3,4w ‘ (CVII) was-
prepared in a similar way in 49% yield from 2 ic acid and

p-chiorophenol, the reaction taiperature being 130° in this case. M.p.
172-173° (acetone).

c;.E-130, (288.7) requires: C 66.56 ii 4.54 0 16.62 '

30 Found: _ 66.8 4.45 16.5

{$15 (continuation of Exanple 2)

 :iion of 3,3-dielggynic acid esters

35 Exatp1e13ginthemannerdescribedfortheesterVIofExamp1e2a).

in) $11-3-(5-chloro-2-methoflggenzl )-3- (2 l)£gionate

(CIx)was obtainedas anoil inthe sameway in979syieldfromthe

1actoneC3lIIofExanp1e13. ‘ ’

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 228



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 229

WO 89/06644 ' PCl'ISE89I000l6
35

e‘l.e____J_.§ (continuation of Exanple 3) _
' ' tion of 3 3 ' 1 1s ' .

m) 3-(5-Chloro-2-methoggyg6 $6l)-3'-—‘(2-Inetho2_qmyl)Ero§c_>l (CX) was
obtainedin 849sy:i.e1d frotn'theesterCIXofExanple14minthemanner

5 described for the propanol xv: of Example 3a), except that the reduc-.
tion was carried out in toluene -with a 1.0% molar excess of a‘ 3.4 M

toluenic solution of sodium bis(2-met1'1oxyethoxy)altnninium hydride
(SMEAH) instead of Lima‘. M.p. 70-72° (IPE).

n) 3-(2-Methoggxgqyl)-3-(2-Inetlaofl-5-n1ethylel)§§gl (CXI) was
10 obtained in the same way in quantitive yield from the ester CVIII of

Bxanple 141). The product consisted of a golden oil of 89% purity
according to Gc.

e"le 16 (continuation of Example 4)

Pregration of 3 ,3-dielel-Etoluenesulgagnates

15 n) 3-(2-Methog¢eng1i.-3-izguetrmg-selggengl)2;-ogg1;-:toluene-
sulgmgnate (CXII) was prepared in the same way as the tosylate XXVII of

Example 4a) in quantitative yield from the propanol CXI of Example 15n)

using cflgcla as solvent instead of cfhloroform. M.p. 101° (ether/IPE) .
C3,-3H;iaO_-_,S (440.57) requires: C 68.16 H'6.41 S 7.28 ' '

20 Found: ' 68.3 6.51 7.20

o) 3-(5-Chlono-2-xnethoegyl )-3-(2'1l’et1'K> 1 mgggzl-_-'2:toluene-

sulgx_:n_ate (CXIII) was obtained in the same way in quantitative yield

from the propanol CX of Exanple 15m. M.p. 97-98° (acetone/IPE).

Czefizecloes (460.92) requires: C 62.54 H 5.47 S 6.94 Cl 7.69

25 Found: 63.0 5.65 5.95 7.70

@111 (continuation of Exanple 5.)

3_ <ii1 lamines

r) N,N-niisogl-345-chxoro-2-xnetrxoegl>-3-(2-neuaogggeng1)~-
p_r_qmlamine (CXIV). was obtained as an oil in 94% yield from the may-

’ 30 late CXIlZI of Exarrple 160) in the xtanner described for the amine

XXXVIII of Example 5a). Purity by out = 99.9%.

‘ s) N,N-Diig;_im1-3-(2’fmetho‘.I_:yQg1gl )-3-(2-metho§y-5-methylg£13yl)-
p_;-21lainine (cxv) was obtained in the same way in 499. crude yieldfmm
the tosylate cxv of Example 16n) . After chromatographic purification on

35 an Si-gel 60 column (eluation with light petroleun) , the product (oil)
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had a purity of 10096 according to GC.

t) N-[(2-i‘log-5-methyl)-3—gg1_z11-2,2,5,5-tetrarneglx-Lolidine

(CXVI) was prepared from 3-(2-benzyloxy-5-methyl)-=3-phenylpropyl busy-

late and 2,2.5,5-tetraxnethylpyrrolidine following the directions given

in Exanple 5a). Itwas obtained asa sticky oil whjchwas converted to

thé free hydroxy compound of Exanple 20aj).

(continuation of Exanple 6).

pgqaaa of '" 3,3-dig!"1E:_z_ap11am1nes
p) N—te1-1;.‘ ‘T143’-'(5-ch1or’o-2-metbo _‘ ' il)-3-(2-methofi" j
Eyjlamina ccxvm in quantitative yield from the tosylate
cxnx of Exanple 160) in the manner described for the amine L of

Exanple 6a). The HC1-salt had m.p. >260°.

CuE2aC1N03.EC1 (398.38) requires: c 63.3 H 7.34 N 3.52 c1 17.80

Found: . 63.2 7.46. 3.49 17.4

   

<1!
gpamine (cxvun in a smuar in 89% crude yield from
the‘ tosylate cxn -of Example 151:). -rue Hcl-salt had m.p. 225°.
c,,H,,,,ogs1.Hci (377.97) _ '

n 6.54Requires: c 69.91 N 3.71 c1 9.38 o 6.47

Found: 69.6 8.73 3.60 9.45 6.79

. E14219 (contimaation of Example 7:
 tEn of terbqg‘‘ 3,3’-:.iiQ}1EroEg1arnJ.nes' from seeegdagg“ amines’
1-) N-Metbg1.-u-teri:.g_n:g1-3-(5-eb1om-2—:ne1:bog@x1)-3-(2-metbeqy;
$6911 :21.-_mlamine '(cxIx) ' , ' ‘ ‘ '

ems: Exaxnp1e18p) inthe forthe amineLXIof

Exanple 7a). The BC}.-salt was prepared by treating an acetonic solution

of the free base with conctrated hydrochloric acid. M.p. 130°.

cz=H3oC1O:N.HC1.H20 (430.42) .

Requires: c 61.39 H 7.74 N 3.25 c1 16.47

Found: . 62.0 7.93 3.26 16.5

s) N-Metbx1-N-ter:.gg;1-3-<2—metr.ogg;en_\_r1i-3-<2-metbo¢51em;1-

gqengiigggxiamine ((1100 was prepared in a similar way in 96% yield
from the amine cxvnx of Exanple 18(1). The free base (Oil) had a purity
of 96% by ac. _ -
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149$ (continuation of Exanple 9)
of etective Q5 .

a.f) N,N-n1ig_ogroEg1-3-<2-gigggml)-3-(2-mggx-5-mem1genx1>—
Qrogglamine (CXXI) '

5 The amine CDKV from Exanple 173) (26.5 g, 0.072 mol) in methanol

was treated with a slight excess of concentrated hydrochloric acid. The

mixture was taken to dryness in vacuum, pyridinium chloride (25.4 g,

0.22 mol) was added and the mixture was then heated at 200-205° for

1 5 h. The mixture was cooled to about 80°, acetone (20 g) was added

10 followed by addition of little water. The salt was filtered off, washed

with diluted I-ICJ. and dried. Recrystallisation from absolute ethanol-

/ether gave 17.5 g (64.3%) of a white salt, m.p. >250°. Purity by GC =

10096.

C;3H3,_N0z.HCl (377.97)

15 Requires: C 69.91 H 8.54 N 3.71 O 8.47 Cl 9.38

Found: 69.8 8.65 3.57 8.76 9.51

ag) N N-Diiso ro 1-3-(5-'-ch1oro-2- dro 1)-3-(2-h en 1)-

grgpylamine (CXXII was prepared in the same way in 37% yield fromthe
amine CXIV7 of Example 17r). The Hcl-salt had my. 214° (ethanol).

   

20 C;;_H;gNO3.HC.I (398.38)

Requires: C 63.31 H 7.34 N 3.52 O 8.503 Cl 17.80

Found: 63.1 7.34 3.40 58.15 17.8

ah) "N-.-Meth 1-N-.tert.but 1.-e3--l(2-h . . 1)-=3-(2- _-5-me 1- V

wasprepared inthe sameway in 3o%yie1d
25 from the amine cxx of'Examp1e 19s). The Hcl-salt had m.p. 240° (ace-

tone).

c,.a,.No..ac1 (363.94) requires: c 59.3 a 3.31 N 3.53 c1 9.74

Found: 59.0 3.35 3.55 9.76

   

ai) N-uethx1-N-ten-..g1:x1-3-(smrom-2- 1i-3-(2-h;gz3_:g;—

' so g;e_r_1z.l)gr9_glamine (cxxm was prepared in the same way in 249. yield

from the amine CXIX ‘of Exanple 19r). M.p. >250°.

C2oHaeClN3a.HCl (384.36) requires: c 52.50 a 7.03 N 3.65 c1 18.45

Found: 62.5 7.09 3.63 18.4
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aj) N-i3-izefig-5-negiggii-aéghggigrggxil-2,2,5,5—tetra-
meglggglidine (CXXV) was obtained when the 0-benzylated amine CXVI

of Example 17t) was hydrogenolyzed as described in Exanple 9g. The
-hydrochloride melts at 240°.

5 Cz4H3aC1NO (388.0) requires: C 74.29 H 8.83 N 3.61 C1 19.14

Found: - 73.9 8.90 3.52 9.48

'0

_  ; (continuation of Exanple 10)

- Redizction of amides

N,N-niiggroggi-3-izanethoeixi)-3-Eh"enxlgrogionamine

1o mu-oiisopropyi-3-i2-nethoxyphenyii"-3-phenyipropionanide was

' obtained as o pale yellow oil in quantitative yield from 3-(2-methoxy-
pheny1>-3-gienyinropionic acid in the manner described for the amide

of sxanpie 10a). This amide (27 g, o.oa ml) in toluene (50 g) was

added dropwise under r.t. to a 3.4 M toluenic solution of SMEAH (50 g,
15 0,17 mol) diluted with an equal weight of toluene. The mixture was

stirred at _"6o'-7o=- for 2 h, cooled. treated with excess od ZN Naoa. The

organic phase was separated, washed with waterand extracted with ZN

11:11. The acidic extract was washed with ether. basitied. extracted

7 with ether, dried and evaporated giving 17.]. g (66%) free base. This

20 was dissolved in acetone (75 ml) and treated with 6.6 g funnric acid

dissoived in methanol. affording 20 g of the fumaric acid sa1t, m.p.
163-164°.

C,'3H3,_ON.C.HaO. (441.58) requires: c 70.72» H 7.99 N 3.17 o 13.12

Found: . ~ 70.7 7.96 3.13 13.0

25 $9.22

-  fiOn of (+)-- and (-)'-enarrtianers

(+)-N,N-Di 1-3-(2-e5__;-r.e_tr_rz1;@11>-sggggggiorggiaxnine

The raoanic amine (LXXXVIII of Exanple 99) (48.8 g, 0.15 mol) was

30 dissolved in sno ml of 95% ethanol and mixed with a solution of r.<+)—

tartaric acid (22.5 g, 0.15 mon in 500 ml of ethanol. The mixture was

left over night at +4=. The precipitated salt was collected by filtra-
tion and washed withethanolandether. Theyield of crudesalt

with rules. +29.5== (C 59., methanol) was 34,3 g. -mo recrystallisa-

' 35 tions from ethanol afforded 21.8 g with [c]§2e +36.0°.
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I

c,.n,.,No. requires: c 65.66 a 7.84 N 2.95 0 23.55

Found: 65.9 8.06 2.90 23.5

( - ) -N,Nflii 1-3-(2-hxdxbgx-Silml )-Gzilxlilamine

' 5 hygggen D(-)-tartrate was similarly prepared using D(-)—tartaric acid.
-'35I8°o

Found: C 65.6 H 8.00 N 2.83 O 23.6

Several of the compounds according to the invention were tested with

regard to anti-cholinergic, anti—noradrenaline, and anti-calcium effects, toxicity

10 and effect on the heart rate. The test procedures are described below, and the

test results are reported in Table 1. For comparison purposes the testing also

included the commercially available drug terodiline and a structurally similar
compound, N,l\J-dimethyl-3-(2-methoxyphenyl)-3-phenylpropylamine, disclosed as
an antidepressant in US.A_3,l;l}6,90l, GB-A-1.159.944, and GB-A-1.169.945. The

15 test results clearly show that the compounds according to the invention are
superior to the known compounds especially as regards selectivity between the
desired anti-cholinergic activity and the undesired side-effects.

a) Anticholinergic activig on isolated urinagy bladder
Male guinea-.-pigs, weighin‘g_2‘50-‘350_ 8, were? by a blow on the head

20 and exsanguinated. The urinary bladders were quickly rernovedaand placed in
_Na+-Krebs, in which they were keptthroughout the dissection procedure. The
bladders were dissected free from adherent fat and connective tissue before they
were cut open by an incision on each side from the base towards apex. The

mucosa was carefully removed with a pair of scissors. Four strips, approximately
25 3-5 mm long were prepared by cutting in a parallel direction to the longitudinal

muscle fibres, on each half of the bladder.

The bladder strips were immediately mounted vertically in 5 ml organ
baths containing Na+-Krebs solution aerated with carbogene gas to maintain the
pH at about 7.4. The temperature, 37°C, was thermostatically controlled by a

30 Lauda MS3 thermostatic circulator. The preparations were suspended between
. two hooks, tone of which was connected to a Grass Instruments FT03 force

transducer. The isomeric tension of the preparations was recorded by a Grass

- polygraph model 79D. The resting tension was applied to approximately 5 mN.

The strips were allowed to stabilize for at least 1:5 minutes. During this period

35 the resting tension was adjusted to 5 mN and the preparations were repeatedly
washed.
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In the preliminary experiments concentration '- effect curves for ’

carbachol (carbamylcholin chloride) were studied, in order to determine a
suitable agonist concentration for inhibition studies with antagonist. The
carbachol concentration chosen, 3xIO'6M, produced a submaxirnal contractant

5 response (7096). In the inhibition studies, the strips were contracted with
carbachol (3xlO—6M) every 15 minutes. The strips were washed three times after
every agonist addition. This procedure was repeated until a reproducible
contract:-int response was observed. A variation of about 1096 for three

subsequent contractions was accepted as reproducible. '

10 Initially each antagonist was tested in a concentration of lO'6M, on two

bladder-strips from different guinea-pigs. When a reproducible response with
3x10-6M carbachol was obtained, the strips were incubated with the antagonist
for 15 minutes before the next carbachol was added. If the antagonist produced

more than 50% inhibition of the response to carbachol, a complete concentra-

15 tion-inhibition curve was also made. In the complete inhibition curves, the strips
were then incubated for 60 minutes with a fixed concentration of the antagonist

before the next addition of carbachol. The effect of the antagonists was

calculated as per cent inhibition of the mean of the initial agonist-induced

contractions. To generate concentration-inhibition curves the antagonists were

20 studied in 6-8 concentrations and for each concentration a fresh preparation was
used, i.e. the strips were only exposed to the antagonist once before they were
discarded.

(a

b) Antagonistic effect to noradrenaline and calcium on the portal vein
.13r_~=aaLa3i2n_<;f_is2Ia't_e<12°:1a.Lvsi2irsrszsas

25 Animals: Albino, male rats, weighing about 200 g.

Bath volume: 5 ml _

Buffer: Na"'-Krebs, modified by K.E. Andersson

Temperature: 37°C

§a_s: Carbogene (93.5% 02 + 6.5% CO2)
_30 Muscle tension: 0.5 g

The rat is killed by a blow on the neck and decapitated. The abdomen is

opened, the vein is dissected free from fat, cut open longitudinally and_ mounted

in an organ bath. Changes in isometric tension is registered by a force

displacement transducer, connected to an amplifier and a writing oscillograph. e

'C

35 !S9.re<1_re1e1'a1s:an.ta.s2nis'm_<=2 2<2.rt3l.vsi_n
Doses: Noradrenaline 3xl0"7M

The chosen doses give about 7096 of maximal response. The agonist is
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added to the bath at 10-minutes intervals. When reproducible contractions are

obtained a fixed concentration of the test substance is added to the bath. After

an incubation period of i0 minutes noradrenaline is added. The next concentra-

tion of the test substance is added when the original response of the agonist is
5 obtained. _

The antagonistic effect of the substance is calculated as per cent

inhibition of the mean response by three preceding doses of the agonist.

91 :_a_“£3.S9_“i_5E.i‘l‘if.f_°Et..°L" £9!fl"_°"-_“_

10 mM I<"'-solution is added to the Krebs buffer to stabilize the

10 spontaneous myogenic activity of the vein. The amplitude of the muscle

contractions is measued. The test substance is added to the bath in cumulative

doses until total inhibition is obtained.

C) Histamine - antagonism on isolated ileum

£r.seaa£a_tE>ri_<>_f_is2Et_e<i i_1e_um_£r_°ms2ir;e2 2iss_

15 Animals: Guinea pigs of both sexes, weighing about 350 g.

Bath volume: 5 ml

Buffer: Na+-Krebs, modified by i<.E. Andersson

Temperature: 37°C

£3: Carbogene (93.5% 02 + 6.5% CO
20 Muscle tension: 0.5 g

2)
 

The guinea pig is killed by -a blow on the neck and decapitated. The

[abdomen is opened and about 2 cm of the ileum is cut off about 15 cm above the

ileocaecal junction. The piece of ileum is washed with buffer and mounted in an

organ bath. Changes in isometric tension is recorded by a force displacement

25 transducer, connected to an amplifier and a writing oscillograph.
Dose: 5xlO'7 M of histamine.

The chosen dose of histamine gives about 7096 of maximal response. The

agonist is added to the bath at 3-minutes intervals. When reproducible

contractions are obtained a fixed concentration of the test substance is added to

30 the bath. After an incubation period of 2-10 minutes a new contraction is induced

by histamine. The next concentration of the test substance is added when the

original response of the agonist is obtained.

The agonistic effect of the test substance is calculated as per cent

. inhibition of the mean response by three preceding doses of histamine.

35 d) Acute toxicity in mice

The antagonists to be tested were dissolved in 0.9% NaCl. If they were
not soluble in 0.9% NaCl they were dissolved in double distilled water. The

solutions were prepraed on the day of the experiment.
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White male mice, 25 g, were placed in a mouse holder. The tested

compounds were given as i.v. bolus doses in one of the four tail-veins, with a

volume of 0.01 ml/g mouse. Each substance concentration was given to a group

5 of four mice. ll-5 different concentrations of the antagonists were made and
tested.

‘(I

The acute lethal dose (LDH) was the lowest concentration of the 2
anticholinergic drug where 5!» mice of 4 tested died within 5 minutes after an i.v.

bolus dose. _
10 LD5o-interval: -The LDSO-interval was between the highest dose where 4 mice

survived"and the lowest dose where .4» mice died within 5 minutes after an i.v.
bolus dose.

e) Effect on heart rate in conscious rat .

The animal is slightly anaestetized by ether and an infusion cannula is

15 inserted into a tail vein. While still asleep the rat is placed in a simple device,

made of a coarse, somewhat elastic net fixing the rat in a constant position.

Electrodes are attached to the extremities and connected to an ECG-pulse pre-
amplifier and a Grass polygraph. By recording the ECG, the heart rate can then
be determined. '

20 Before any substance is given the animal has regained consciousness and
the heart rate has been constant for at least 15 minutes.

V The substance is injected, i.v. in the infusion cannula and flushed with
physiological‘ saline.

ECG is recorded 0.25, 0.5, I, 2, 3 and 5 minutes after completed

25 injection and then every 5 minutes until the original heart rate is obtained._
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Example A

E'£IE£a£i2n_°_f _t.ai>1st_S

Ingredients g mg/tablet

1. Compound 1 in Table 1 2.0 _.
5 ‘ 2. Cellulose, microcrystaiiine 57.0

3. Calcium hydrogen phosphate 15.0 5
4. Sodium starch giycolate 5.0

5. Silicon dioxide, colloidal 0.25

6. Magnesium stearate 0.75

10 80.0 mg

The compound 1 according to the invention is mixed with ingredients 2,
3, it and 5 for about 10 minutes. The magnesium stearate is then added, the

resultant mixture being mixed for about 5 minutes and then compressed into
tablet form with or without fiimooating.

15 Example B

, Er;-=aa£a£i9.r=_e¥sa>:u1e3

Ingredients 3 ‘ mg[capsule
I. Compound 1 in Table 1 2

2. Lactose I86

20 3. Corn starch 20

‘ ‘F. Talc 15

5. Magnesium stearate 2

225 mg

The compound I according to the invention is mixed with ingredients 2

25 and 3 and then milled. The resulting mixture is then mixed with ingredients 4 and
5 and then filled into capsules of appropriate size.

‘I
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CLAIMS

1. 3,3-Diphenylpropylamines of formula I

_ 2

Ci-l—Ci-I2-CH2-X . I
_ R4

». R3

1 2 3 1!
wherein R , R and R

5 hydrogen, methyl, methoxy, hydroxy, carbamoyl, sulphanoyl or halogen, and X

signifies hydrogen or methyl, R independently signify

represents a tertiary amino group of formula II

/R5
'”\Rs

wherein R5 and R6 signify non-aromatic hydrocarbyl groups, which may be the
same or different and which together contain at least three carbon atoms, and

10 wherein R5 and R6 may form a ring together with the amine nitrogen,
their salts with physiologically -acceptable acids and, when the compounds can be

in the form of optical -isomers, the racemic mixture and the individual

enantiomers.” ' R

5
2. 3,3-Diphenylpropylamines according to claim 1, wherein each of R and

15 R6 independently signifies a saturated hydrocarbyl group, especially saturated

alifatic hydrocarbyl groups such as C1_8-alkyl, especially Cl_ -alkyl, or
adamantyl, R5 and R6 together comprising at least three, preferably at least
four carbon atoms.

3. 3,3-Diphenylpropylamines according to claim 1 or 2, wherein R5 and R6

20 taken together form a ring with the amine nitrogen.

4. 3,3-Diphenylpropylamines according to claim 1, 2 or 3, wherein R5

and/or R6 carries at least one hydroxy substitutent.

, 5. 3,3-Diphenylpropylamines according to any one of the preceeding claims,

wherein at least one of R5 and R6 comprises a branched carbon chain.

25 6. 3,3-Diphenylpropylamines according to any one of claims 1-5, wherein X

signifies any of the following groups a) - f), each of which may carry at least

one hydroxy substituent:
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CH CH

ai -N: ‘ 92. b -.<°"s . C) -N<CH3 ,
CH(CH3)2 C(CH3)3 C(QH3)2CHzCI-I3

CH CH ca CH3

>Q/ ,3cI-I2 . \3C/ .3C{2 <!:i-13 ‘
, d) -N\ g , e) -l< /C]-[2 , f) ’.N

/°\_‘°“2 /‘Kim’
CH3. CH3 » CH3‘ H3

10

15

20

7. 3,3-Diphenylpropylamines according to claim 1, selected from the group

consisting of the following compounds, their salts with physiologically acceptable

acids and, where possible, their racemates and individual enantiomers:

N,N—diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine,

N-methyl-N-tert.butyi--3-(2—hydroxyphenyl)-3-phenylpropylamine,

N-methyl-N-tert.butyl-3-(2,4-dihydroxyphenyl)-3-phenylpropylamine,

N-methyl-N-te'rt.buAtyl-3,34!:is-(2-hydroxyphenyfipropylamine,

N,N-diisopropyle3;3rlfiis-(2-hydroxyphenyflpropylamine, »
N,N—diisopropyi-3-(2,5-dihydroxyphenyl)-3-phenylpropyiamine,

N"-tnethyl-N-tert.butyl-3-(2,5-dihydroxyphenyI)-3-phenylpropylamine,
N,N-diisopropyl—3-(2smethoxyphenyl)—3-phenylpropylamine,

N-[3-(2-methoxyphenyl)—3-phenylpropyl )-2,2,6,6-tetramethyipiperidine ,

(4-)-N,N-diisopropyi-3-(2-hydroxy-5-methylphenyl)-3-phenylpropylamine.

8. 3,3.-Diphenylpropylamines according to any one of claims 1-7 for useas
pharmaceutically active substances, especially as anticholinergic agents.

9. A pharmaceutical composition comprising a 3,3—diphenylpropylarnine

according to any one of claims 1-7 and a compatible pharmaceutical carrier.

10. Use of a 3,3-diphenylpropylamine according to any one of claims 1-7 for

preparing an anticholinergic drug.

11. .A method for preparing 3,3-diphenylpropylamines according to any one of
claims 1-7, comprising:

a) ' reacting a reactively esterified 3,3-diphenylpropanol of formula III
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2

. EORI
CH-CH2-CH2-Y in

.R4R3,4§7

wherein R1-R4 are as defined above, any hydroxy groups may be protected and Y

is a leaving group,

with an amine of formula IV

5 H-X _ IV

wherein X is as defined above, or

b) reducing a 3,3-diphenylpropionamide of formula V

2

—ORl .

CH-CH -co-x v
2

R3,€°/“CR”

wherein R1-‘R4 and X are as defined above and any hydroxy grotips may be
protected, or

. 10 c) - N-methylating a secondary 3,3-diphenylpropylamine VI

R2

' 2!-CH2-CH2-NH-Z VI
R;

wherein R -R# are as defined above and any hydroxy groups may be protected,
and wherein 2 has the same meaning as R5 and R6 with the exception of methyl,

1

0|’

15 d) reducing a 3,3—diphenylpropylamine of formula Vila or Vllb

R2 . R2

Eton’ \@)\—oR‘
C:(;H-CH2-X c‘<wCI-12-ct-12.x

R3

A VIIa vm;
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‘ wherein R1-R4 and X are as defined above and any hydroxy groups may be
protected, and W signifies a hydroxy group or_a halogen atom, and

i) when necessary splitting off hydroxy protecting groups in the compounds
obtained, if desired after mono or di-halogenation of one or both of the

5 phenyl rings, and/or

ii) if desired converting obtained bases of formula I into salts thereof with
_ physiologically acceptable acids, or vice versa, and/or

in) if desired separating an obtained mixture of optical isomers into the
individual enantiomers, and/or

10 . iv) if desired methylating an or-tho-hydroxy group in an obtained compound
of formula I, wherein R1 is hydrogen and/or R!‘ is hydroxy.
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‘"‘"°"' '5." °"‘" '9'd" ’”‘°“ (" ’9°‘m") c:nrI1’ot.i;‘e c°onei’.der:d :3 I'nvoive cI:I'lnv:ntiveTt.ep the'0" document referring to an oral diecioaure. uee. exhibition or document ie combined with one or more other euch docu-
other manna - manta. euch combination being obvious to I pereon ekilled

“P” document published prior to the lnternetionai filing date but "' "" ‘n’
later than the priority date claimed "In" document member oi the earne patent tarnliy

 
 

 

 
 

IV. cenrlricirrlou
Date oi the Actual Completion oi the international search Date 0! Mailing ot thle international Search Report

1909-03-30 1983 '04- 0 5

international Searching Authority , Signature-ol Authorized Otncer ‘

Swedish Patent Office Irja Berlin :4: §;5’14§490
Form Pcrnsamo (eecend eheet) (January 1935)
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lntamational Application No. PCT/SE89/00016 1'
FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET;__.j 

i
v{X] cassava-nous WHERE cm-ram cumswens FOUND U!-ISEARCHABLE Z231-tlx unsearchab13
Thla lntamatlonal aoarch report has not been aatabllahed In rcapoct of certain dalma undar Artlcla 11(2) (a) tor the following raaaona:

ID Calm nun-ibaI"a..._.._.. baeauac they relate‘ to aublccz man! not raquirad to ba aaarched by thin Authority, namely:

am Claim numbcn . hacauaa they relate to pan: oftho lntctnatlonal application that do not comply with the ptaaorlbad nonin-
manttto such an extent that no meaningful international search can be carried out. opodhcany:

The expression "R5 and R6 may form a ring together with the amine
nitrogen"! (claims 1, 3, a_ and 3-11) is indefinite.

The search on claims 1,.3, 4 and 8-11 has therefore been incomplete.

3D GaiInmnnpara-........bacauaathayaradapanoantcialmaandaranotdrattadinaccoroanoowitmhacaooraduadtfirdaantanoaaot
PCT'HIJO3.4(l).

vi.|:[ oaacnvaflouswnsnc marry or IlvEll1'lON— is-Lacmuc 2

Thla lntarnatlonal Saarchinp Authority found multiple lnvantlona In this lntarnatlonal application aa loliowa:

‘ID Aaail taqulrad addnlonal aaarch loaa auto tlmaiy paid by tho applicant. this lntal-national aaarch raport covara all aaarchablo clalrpaoi the International application.

ED Aa only aoma of tha raqulrad additional aaarch tau won mnaly paid by the applicant. this lmarnatlonal aaarch taport covora only
thoaa clalma oftho intamational application for which lac:wan paid. apaclflcally claims:

SB No raqnltad additional aaarch tan wara-timely paid by the applicant. conuquantly. thla Imamationai aaarch rapott la roatrlctad to
tho lnvantlon first rnontlonad in tho clalma: it la oovarad by claim numhcraz

IE] Aa allaaarchablaclaims could ha aaarchad um-out atlon Juatlfylnp an additional too. the international sun.-may Authority am not
lmrita paytnant of any additional tau.

ltanzart on Protaat

D Tho additional aaarch has won accompanied bylvvilcanra protest.
D No ptotaat accompanlad tho paymantal additional aaarch tau.

Pom PCTIISARIO taupplomantal amok (2)) (January 1385)
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,1.

1''‘.

.

Immauomi Appnuuon No. pm’/5539/00015 *1

In. bocunuvrrs couslouuo to IE nn.:vAu1' (CONTINUED FIQOII ‘I'M! #360110 SHEET?

¢,u9,,,,- I cmuon of Dounnonx. with indication. when nppropmto. oi the relevant puugu i Rolcvani to claim iuo 
i

x GB, A, 1 169 94a (ED. GEISTLICH SUHNE AG FUR 1-2, 7-11
CHEMISCHE INDUSTRIE)
5 November 1969
see the claims 1-2

3

X Chemical Abstracts Vol. 97 (1982) 1,3, 8-10
abstract 12U105n, Biol. Zh. Arm. 1982,
35(2), 101-7 (Russ).

 _.__- .:___1._,—.__::...:_....._—....__j....—.._..._._._j.
Form Pc1’Il8AI210(um mun) mnuuymsi . ' -
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPAR'I'MENT OF COMMERCE
United States Patent and Trademark Office
Addnss:OOM.\‘lISSl0NER FOR PATENTSP.O. Bax I450

Alexandria, \’u5:'.nia 22311-I150
wvm:i.'spu>.go\'

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT FILE WRAPPER LOCATION

10/130,214 1624 06B0

 

Change of Address/Power of Attorney

The following fields have been set to Customer Number 21874 on

. Correspondence Address
0 Maintenance Fee Address

The address of record for Customer Number 21874 is:

EDWARDS & ANGELL, LLP
P.O. BOX 55874

BOSTON, MA 02205

The Practitioners of record for Customer Number 21874 are:

PTO INSTRUCTIONS:

Please take the following action when the correspondence address has been changed to a customer
number:

1) Add ‘ADDRESS CHANGE TO CUSTOMER NUMBER‘ on the next available content line of

the File Jacket.

2) Put a line through the old address on the File Jacket and enter the Customer Number as the
new address.

3) File this Notice in the File Jacket.

Please take the following action when the correspondence address has NOT been changed:
1) File this Notice in the File Jacket
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v I u

Complete and send this form, together with applicable fee(s), to: Mjailt

orF_a_x

0 PART B- FEE(S)TRANSMITTAL
Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
(703) 746-4000 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and ‘PUBLICATION FEE (if required). Blocks 1 through 4 should be completed where

apgropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corresipondence address asin icat
ed unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "maintenance fee notifications.

EE ADDRESS" for
 

CURRENT CORRESPONDENCE ADDRESS (Note: Lcgibly mark-up with any corrections or use Block I)

7590

Peter F. Corless
?P O Box 9169

Boston, MA 02209

OI/28/2004 nu‘
O 5 V\\

O

 
APPLICATION NO.

I0/I 30,2 I4

FILING DATE

05/14/2002 Claus Meese

 

 

1 FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

 

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmitta_l._ This ceni icate cannot be _used for any other accompanying

fiapers. Each additional paper, ‘such as an assignment or fon-nal drawing, mustave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

I hereb ceiti that this Feefi) Transmittal is being deposited with the UnitedStates ostal ervice with su icient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
tiansmittedto the USPTO, on the date indicated below.

MD 47 was

 
 

 

(Signature)

 
 

(Date)

CONFIRMATION N0.

4 I 946/32854 9833

TITLE OF INVENTION: STABLE SALTS OF NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

APPLN. TYPE

nonprovisional

. EXAMINER ' ART UNIT CLASS-SUBCLASS

514-530000

$1330

TUCKER, ZACHARY C I624

 

  

 
 

I. Change of correspondence address or indication of "Fee Address" (37
CFR l.363).

' Cl Change of corres ondence address (or Change of Correspondence
Address form PTO SB/I22) attached.

D "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
-Number is required. “Ti” be Primed-5

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

SMALL ENTITY ISSUE FEE PUBLICATION FEE. TOTAL FEE(S) DUE DATE DUE ‘ ‘

NO ' 1 so S I 330 04/28/2004

  2. For printing on the patent front page, list (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 listed, no name

1Peter F. Corless

ghristine C. 0'Day

EDWARDS & ANGELL, LLP

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is onl ‘appropriate when an assignment has
been previously submitted to the USPTO or is being submitted under separate cover. Completion of this fonn is NOT a substitute for fi ing an assignment.
(A) NAME OF ASSIGNEE

Schwarz Pharma AG

Please check the appropriate assignee category or categories (will not be printed on the patent);

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Federal Republic of Germany

Cl individual. 0 corporation or other private group entity D government 

4a. The following fee(s) are enclosed: 1 4b. Payment of Fee(s):
:: fissue Fee

El Publication Fee

dAdvance Order - # oi‘ Copies 10 XII The Director is heregéby chargeDeposit Account Numb

E A check in the amount of the fee(s) is enclosed.
Cl Payment by credit card. Form PTO-2038’ is attached.

efi 'anc

 ,or cg it any Xverpayment, to(enclose an extra copy of this form 

Director for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

(Auth - ri ed Signature) (Date)

C-Vb-— ¢/-2.7-4
NOTE; The Issue Fee and Publication Fee (if required) will not be accepted from anyone

other than the ap Iicant; a registered attomeg or ainterest as shown y the records of the United tates atent and Trademark Office.

This collection of information is re uired by 37 CFR l.3l I. The information is required to
obtain or retain a benefit by the pu lic which is to file (and b the USPTO to process) an
application. Confidentiality IS governed by 35 U.S.C. I22 and 3 CFR.l.I4. This collection is
estimated to take 12 minutes to com lete, including gathering, preparing, and submitting the
completed application form to the SPTO. Time will vary dependin upon the individual
case. Any comments. on the amount of time you require to_ com ete this form and/or
suggestions for reducing this burden, should be sent to the Chief In onnation Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Vir inia
223l3-I450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDR SS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.
Under the Pap€l'WOI'I( Reduction Act of I995, no

. _ _ _ . gersons are required to respond to acollection of information unless it displays a valid OM control number.

ent; or the assignee or other party in ,,

04/29/E004 GHURDOFE 00000163 10130214

01«Fl3:1501 1330.00 DP -
02 FC:B001 30.00 0F‘

TRANSMIT THIS FORM WITH FEE(S)

PTOL-85 (Rev. I I/03) Approved for use through 04/30/2004. OMB 0651-0033

Petitioner Mylan Pharmaceuticals Inc. — Exhibit 1002 — Page 249

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 250

“M.

 
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

C. Meese

10/130,214 ART UNIT: 1624

FILED May 14, 2002 EXAMINER: Z. Tucker

FOR: STABLE SALTS OF NOVEL DERIVATIVES OF

3,3-DIPHENYLPROPYLAMINES

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
MAIL STOP ISSUE FEE

TRANSNIITTAL OF PAYMENT OF ISSUE FEE (37 C.F.R. SECTION 1.311)

1. Applicant hereby pays the issue fee for the attached Issue Fee Transmittal PTOL-85.

2. Fee (37 C.F.R. section 1.18(a) and (b)):

Application status is: Regular Design

[ ] small business entity fee [ ] $ 660.00 [ ] $240.00

[X] other thanasmall entity fee [X] $1,330.00 [ ] $480.00

3. Publication fee [ ] $ 300.00

 

CERTIFICATE OF MAILING/TRANSMISSION (37 C.F.R. l.8(a))

I hereby certify that, on the date shown below, this correspondence is being:

MAILING FACSIMILE

X deposited with the United States Postal Service U transmitted by facsimile to the Patent and
with sufficient postage as first class mail in an Trademark Office.
envelope addressed to the Commissioner for

Patents, PO. Box 1450, Alexandria, VA 22313- , ‘

1450, MAIL STOP ISSUE FEE. E éé .
Signature

M4. 

(type orprint name ofperson certifiving)

(Transmittal of Payment of Issue Fee—page l of 2)
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4. Advanced order of soft copies ofpatent fee [X] $ 30.00

Total Fee Enclosed: $_l.,3fi0_0.0j_

5. Payment of fee:

[X] Enclosed please find checks for $__l,160.00___

[X] Charge Account ___04;1_1_05m for any fee deficiency.

[ ] Charge Account the sum of $

A duplicate of this request is attached.

3. app
SIGNATURE OF PRACTITIONER 1

Reg. No. 38,256
(type orprint name ofpractitioner)

EDWARDS & ANGELL, LLP

Tel. No. (617) 439-4444  
P.O. Address

Customer No. 21874  

(Transmittal of Payment of Issue Fee—page 2 of 2)
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Sheet llof 1

 SERIAL NO.

10/130,214

ATTY DOCKET NO.

5e827(4s1o7)

 

 
 
 
 

 INFORMATION DISCLOSURE STATEMENT

  APPLICANT(S): Claus Meese

   
  

 

FILING DATE: ART UNIT:

May 14, 2002 1624

 
 

 

   
UNITED STATES PATENT DOCUMENTS

FILE DATE
IF

APPR

 
DATE CLASS2 H

R.A. Johansson 514 315

et a1.

5,686,464 11/11/97lNNTNTNN|||ig IIIII
FOREIGN PATENT DOCUMENTS

PUBLISHED
DATE

TRAN YES/NOIIIIIIIHIllllIIII §

“"3 IIIIEIIIIE  
 

OTHER DOCUMENTS (INCLUDING AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.)

Examiner: Date: 2‘) AP/NZ 2aa‘/\.
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not ‘ .

. .1, J ?’( / é ‘L

Docket No. 58827 (47)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: C. Meese

SERIAL NO.: 10/130,214 ART UNIT: 1624

FILED: May 14, 2002 EXAMINER: Z. Tucker

“ ‘FOR: STABLE SALTS OF NOVEL DERIVATIVES OF 3,3- A
DIPHENYLPROPYLAMINES

Mail Stop:
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

' Sir:

CERTIFICATE OF MAILING

I hereby certify that this correspondence along with any paper indicated as being attached hereto is being deposited
with the United States Postal Service as first class mail, postage pre aid, ' a envelope addressed to the Commissioner for
Patents, 1>.o. Box 1450, Alexandria, VA 223134450 on .4 Mfi .

By: Q i Q
Lee Dunkle

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Pursuant to 37 C.F.R. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information

Disclosure Statement for consideration by the Examiner.

1. LIST OF PATENTS PUBLICATIONS OR OTHER INFORMATION 

The patents, publications or other information submitted for consideration by the Office are

listed on PTO-1449, attached hereto.

II. COPIES

a. IX] Submitted herewith is a legible copy of (i) each U.S and foreign patent; (ii) each
publication or that portion which caused it to be listed; and (iii) all other

infomiation or that portion which caused it to be listed.

III. CONCISE EXPLANATION OF THE RELEVANCE

112/23/2004 iiiiiiiiiiiiiii oooooore 10130214

01 Fcsisoe 180-00 UP
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