Case 1:15-cv-00013-IMK Document 4 Filed 01/28/15 Page 1 of 1 PagelD #: 168

AO 120 (Rev. 08/10)

TO: 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

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 Northern District of West Virginia on the following

] Trademarks or [ Patents.  ( [_] the patent action invoives 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
1:15¢cv 13 1/27/2015 for the Northern District of West Virginia
PLAINTIFF DEFENDANT - ’ L E D
Pfizer Inc. Mylan Pharmacedticals, {nc.
UCB Pharma GMBH JAN 9 8 20’5
PATENT OR DATE OF PATENT = URG -WVND
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEM/ﬁﬁ@ , Wy 26301
1 8,858,650 B1 2/22/2005 Schwarz Pharma AG
2 7,384,980, B2 6/10/2008 Schwarz Pharma AG
3 7,855,230 B2 12/21/2010 UCB Pharma GmbH
4 7985772 B2 712612011 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:

DATE INCLUDED INCLUDED BY
1 Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

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

DECISION/JUDGEMENT

CLERﬁh eryl Dean Riley ﬁY\) DEPUTY CLERK DATE _
NRANIE=VTVvE 2813015

IR
11
Copy 1—Upon initiation of action, mail this copy to Dir’c\c)or Copy 3—Upon termination of action, mail this cepy 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 1



Case 1:15-cv-00079-UNA Document 4 Filed 01/23/15 Page 1 of 1 PagelD #: 171

AQO 120 (Rev. 08/10)

TO: 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
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
[ Trademarks or [/ Patents. ( [] 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.

TRAP/SEEATR%RN o %?{TER(ZFDE’;{ R\ HOLDER OF PATENT OR TRADEMARK
1 6,858,650 B1 212212005 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 712612011 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:

DATE INCLUDED INCLUDED BY
[ Amendment ] Answer [ Cross Bill [1 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK. NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 2



Case 1:13-cv-01158-GMS Document 18 Filed 09/02/14 Page 1 of 3 PagelD #: 280
Case 1:13-cv-01158-GMS Document 4 Filed 06/28/13 Page 1 of 1 PagelD #: 168

AQ 120 {Rev 081 .
TO-: 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
Alexandrin, VA 22313-1450 TRADEMARK

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

] Tradcmarks or [ Pateats. —( [0 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.

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

I 6,858,650 B1 212212005 UCB Pharma GmbH

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

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

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

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

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

DATE INCLUDED INCLUDED BY
[J Amendment [J Answer O Cross Bill {3 Other Pleading
PALENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
|
2

In the above—entilled case, the following decision has been rendered or judgement issved:

DECISION/TUDGEMENT

\bisﬂv\‘«sstx ’&M\ms

n ted States Dlstnct Court
34"1 N. King Street, Unit 18 / M (F_, q/llu‘(
‘Wilknington, DE 19801

Copy 1—WUpon initlation of action, mail thix copy te Dnrectur Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upen filing document adding patent(s), mail this copy te Dircctor  Copy 4—Case file copy

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page B



Case 1:13-cv-01158-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, )
)
V. ) C.A.No. 13-1110 (GMS)
) CONSOLIDATED
ALKEM LABORATORIES LTD., et al., ) I
)
Defendants. )
PFIZER INC. and UCB PHARMA GMBH, )
)
Plaintiffs, )
v ; C.A. No. 13-1158 (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 of Abbreviated New Drug Application Number (“ANDA”)
No. 20-4904 to the Food and Drug Administration, which included certifications pursuant to 2]
U.S.C. §355()(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 1002 - Paget4
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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
of Civil Procedure 41(a)(1)(A)(ii) and 41(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/ Maryellen Noreika /s/ Mary B. Matterer

Jack B. Blumenfeld (#1014) Richard K. Herrmann (#405)
Maryellen Noreika (#3208) Mary B. Matterer (#2696)

1201 North Market Street 500 Delaware Avenue, Suite 1500
P.O. Box 1347 Wilmington, DE 19801
Wilmington, DE 19899 rherrmann@morrisjames.com
(302) 658-9200 mmatterer@morrisjames.com
Jjblumenfeld@mnat.com (302) 888-6800

mnoreika@mnat.com

Attorneys for Impax Laboratories, Inc.
Attorneys for Pfizer Inc. and UCB Pharma
GmbH

SO ORDERED this ] éday of August 204

N (\/'%
U\l i

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page :




Case 1:13-cv-02022-GMS Document 11 Filed 02/03/14 Page 1 of 1 PageiD #: 327

AQ 120 (Rev. 08/10)

TO: 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

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

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT

C.A. No. 13-2022-GMS 12/11/2013 District of Delaware
PLAINTIFF DEFENDANT

PFIZER INC. and UCB PHARMA GMBH APOTEX INC.

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

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

PATENGIT56 ICLIPEDBY ] Amendment # Answer [ Cross Bill [J Other Pleading
TR o, %‘?{T?RTD%% HOLDER OF PATENT OR TRADEMARK

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

2 8,088,398 B2 1/3/12012 UCB Pharma GmbH

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

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 6



Case 1:13-cv-02021-UNA Document 4 Filed 12/11/13 Page 1of 1 PagelD #: 169

AO 120 {Rev. 08/10)
TO: 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
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
[ Trademarks or [ Patents. ( [ the patent action involves 35U.8.C. §292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
12/11/2013 for the District of Delaware
PLAINTIFF DEFENDANT
PFIZER INC. and UCB PHARMA GMBH HETERO USA INC. and HETERO LABS LIMITED
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
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 82 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:

DATE INCLUDED INCLUDED BY
[ Amendment ] Answer (3 Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 7



Case 1:13-cv-02022-UNA Document 4 Filed 12/11/13 Page 1 of 1 PagelD #: 168

AQ 120(Rev. 08/10)

) Mail Stop 8 REPORT ON THE
TO:  pirector 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 hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following

{7 Trademarks or [/ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
12/11/2013 for the District of Delaware

PLAINTIFF DEFENDANT

PFIZER INC. and UCB PHARMA GMBH APOTEX INC.

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

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

DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer {1 Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/TUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 8



Case: Tt TR aw-DYE MomeunveaTtti: 10 Al : (055 P A3 Freare 11 aff 11 FRegee DA 117716

AO 121 (6/90)

TO:
COMMISSIONER OF PATENTS AND TRADEMARKS REPORT ON THE
(USPTO) FILING OF DETERMINATION OF AN ACTION OR APPEAL
P.O. Box 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,
13-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 Bl 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 [ JAnswer [ ]CrossBill [ ] Other Pleading
PATENT NO. DATE OF PATENT PATENT
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 1002 - Page 9



Case 1:13-cv-01110-GMS Document 8 Filed 07/15/13 Page 1 of 1 PagelD #: 271

AQ 120 (Rev. 08/10)

To: 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
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 of Delaware on the following
] Trademarks or [/ Patents. ( [ 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.
PATENT OR DATE OF PATENT -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 6,858,650 B1 2/22/2005 UCB PHarma GmbH
2 US 7,384,980 B2 6/10/2008 UCB PHarma GmbH
3 US 7,855,230 B2 12/21/2010 UCB PHarma GmbH
4 US 7,985,772 B2 712612011 UCB PHarma GmbH
5 US 8,338,478 B2 12/25/2012 UCB PHarma GmbH
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
711512013 [J Amendment [ﬂ Answer [] Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US7,807,715B2 10/5/2010 UCB PHarma GmbH
2 US 8,088,398 B2 1/3/12012 UCB PHarma GmbH
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upeon 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 10



Case 1:13-cv-01155-UNA Document 4 Filed 06/28/13 Page 1 of 1 PagelD #: 168

AOQ 120 (Rev 08/10)

TO: 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

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 Courl for the District of Delaware on the following

[1 Trademarks or [ Patents. ( [ 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 ACCORD HEALTHCARE INC., USA

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

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

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

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

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

5 8,338,478 B2 1242512012 UCB Pharma GmbH

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

DATE INCLUDED INCLUDED BY
[J Amendment 3 Answer [J Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT oye -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

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

DECISION/JTUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director  Copy 3—Upen termination of action, mail this copy to Direetor
Copy 2—Upon filing decument adding patent(s), mail this cepy to Director  Copy 4—Case Ble copy

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 11



Case 1'13-cv-01156-UNA Document 4 Filed 06/28/13 Page 1 of 1 PagelD #: 169

AO 120 (Rev 08/1€)

1O 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
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
[ Trademarksor [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NG, DATE FILED U.S, DISTRICT COURT
6/21/2013 for the District of Delaware
PLAINTIFF DEFENDANT
PFIZER INC. and UCB PHARMA GMBH AMERIGEN PHARMACEUTICALS, INC. and
AMERIGEN PHARMACEUTICALS LTD.
PATENT OR DATE OF PATENT ; . :
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,858,650 B1 212212005 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 1242512012 UCB Pharma CmbH
In the above—ontitled case, the following patent(s)/ trademark(s) have been included:
DA'TE INCLUDED INCLUDED BY
] Amendment [ Answer O Cross Bill [} Other Pleading
PATENT OR DATE OF PATENT : s . o . .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendercd or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 12



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

AD 120 (Rev U8/}

TO: 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
Alexandris, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 andfor 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
[] Trademaks or [ Patents. ( [J 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

PLAINTIFT DEFENDANT

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

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

1 6,858,650 B1 212212005 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 7,985,772B2 7/26/2011 UGB 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:
DATE INCLUDED INCLUDED BY
[J Amendment [ Answer {1 Cross Bill {1 Other Pleading
PATENT OR DATE: OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADT'TMARK

|

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 13



Case 1:13-cv-01153-UNA Document 4 Filed 06/28/13 Page 1 of 1 PagelD #: 169

AO 120 (Rev. 08/10)

TO: 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

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

[J Trademarks or [/ Patents. ( [] 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 LUPIN LTD.

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

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

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

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

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

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

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

DATE INCLUDED INCLUDED BY
[ Amendment 7 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:13-cv-01157-UNA Document 4 Filed 06/28/13 Page 1 of 1 PagelD #: 168

AQ 120 (Reyv 08/10)

TO: 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
In Compliance with 35 U.8.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
[J Trademarks or A Peteats. ( [ the paient action involves 33 US.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 AMNEAL PHARMACEUTICALS, LLC

R sTENTOR %;Tfki';fgﬁfﬁ IJOLDER OF PATENT OR TRADEMARK
I 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
s 8,338,478 B2 12/25/2012 UCB Pharma GmbH

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

DATE INCLUDED INCLUDED BY
O Amendment 0 Answer [J Cross Bill [J Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 15



Case 1:13-cv-01111-UNA Document 4 Filed 06/21/13 Page 1 of 1 PagelD #: 169

AL 120 {Rev. OR/10Y
TO: 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
In Compliance with 35 U.S.C. § 290 and/or 15 U.8.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
[ Trademarks or [/ Patents. ( {J 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 SANDOZ INC.
PATENT OR DATE OF PATENT '
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,858,650 B1 2/22/2005 UCB Pharma GmbH
2 7,384,980 B2 6/10/2008 UCB Pharma GmpH
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—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[1 Amendment [ Answer [ Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
S
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 16



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
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 o «d \‘3‘1

GI'OtOl’l, CT 06340 AUG 2 4 20]2
LA

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/opacom/morechoices/fdaforms/default.html

(http://www fda.gov/opacom/morechoices/fdaforms/FDA-3542.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.

e, CTl

Mary C. Till ¢/

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 17



UNITED STATES PATENT AND TRADEMARK OFFICE

(12) " CERTIFICATE EXTENDING PATENT TERM
UNDER 35 US.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

35U.8.C. § 156.

I have caused the seal of the United States Patent and
Trademark Office to be affixed this 23rd day of August 2012.

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 1002 - Page 18



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
MAR 26 20]2 Alexandria, VA 223(1%(-1450

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 § 1.136(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.

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. § 156(c):

Period of Extension = RRP - PGRRP - DD - % (TP - PGTP)'
= 2,395-1,047 - 0- ' (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 (1)(B)(1), (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.: 6,858,650

Granted: February 22, 2005

Original Expiration Date?: May 11, 2019

Applicant: Claus Meese

Owner of Record: UCB Pharma GmbH

Title: Stable Salts of Novel 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 of 35 U.S.C. § 41(b).
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U.S. Patent No. 6,858,650 Page 3

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

Mary C. TIIL/ —

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

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 21



o * s, Department of Health and Human Services - Public Health Service

C \% 0 1' L! Food and Drug Administration

&
Herraza FEBpize 20 \O Rockville, MD 20857

HEALY,
& of R ATH

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. § 156(d)(2)(A). The notice provided that on or before October 4, 2010, 180
days after 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,

0 Gut

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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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) I[P 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 of Research 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 of a 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.

II. 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 of Health.
[FR Doc. 2010-7743 Filed 4-5-10; 8:45 am]
BILLING 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
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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
itern (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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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 period.

FDA has 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) of the 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 Director for Policy, Center for Drug
Evaluation and Research.

IFR 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
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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 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 period.

FDA has 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 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: 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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Food and Drug Administration
Rockville MD 20857

MAR 24 2010
Re: TOVIAZ
Docket No.: 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 et seq. 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 505(i) 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 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 by FDA does not take into account the

effective date of the patent, nor does it exclude one-half ot 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,

ée/::{elrad

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

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
NOV 23 2009 Alexandria, VA 223(1)?3(-1450

www.uspto.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, notice 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).

Mary C. TilP

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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./é . DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
Rockville MD 20857

SEP 29 2009 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 application for patent term extension for U.S. Patent No.
6,858,650 filed by Schwarz Pharma 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. §

156(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,

o 0.t

Jane A. Axelrad _
Associate Director for Policy
Center for Drug Evaluation and Research
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+ Kappos - Toviaz

Patent No. 6,858,650
Page 2

cc: 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 term 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 amethod 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. § 1.740(a)(5). Under both 35 U.S.C. § 156(d)(1)
and 37 C.F.R. § 1.720(f), 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

/ 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
156(d)(1) 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 (faesimile).

e (LU

) Mary C. Til¥
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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“860 441.5221 . PFIZER PATENT LEGAL 01:29:56 p.m.  01-14-2009 212
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

FOR: STABLE SALTS OF NOVEL
DERIVATIVES OF 3, 3-
DIPHENYLPROPYLAMINES

Commissicner for Patents
P.0O. Box 1450

Mail Stop: Hatch-Waxman PTE
Alexandria, VA 22313-1450

Sir:

The Commissioner is héreby 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 ,4‘??%1://{;2<§Zzg2¢k

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 Time] * SVR: USPTO-EFXRF-5/16 * DNIS:2737755 * CSID:860 441 5221 * DURATION (mm-ss5):00-3
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860 441-5221 PFIZER PATENT LEGAL 01:29:50 p.m. 01-14-2009 1172

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
recsived 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 ' FROM: ROBERT T. RONAU

PFIZER INC.
RE: US Patent No. 6,858,650 LEGAL DIVISION

EASTERN POINT ROAD, MS 9114
GROTON, CT 06340 :
(860) 441-5910

PAGE 1/2 * RCVD AT 1/14/2009 12:25:17 PM [Eastern Standard Time) * SVR:USPTO-EFXRF-5/16 * DNIS: 2737755 * CSID:860 441 5221 * DURATION (mm-$s):00-38
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PATENT
12961/46301PTE

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

Express Mail No EV 601111833 US pate of Deposit: |2‘_//0_/08

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.

Keishne Birkbeck | Ceucha Bulibeck

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 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.0. Box 1450
Mail Stop: Hatch-Waxman PTE 81/21/2489 KLOGAN
: 8 : BUHBHGA] 161445 14134
Alexandria, VA 22313-1450 . Sale Ref: B@vBUBRI DAH. 16144 J6214
‘ B1 FC:145 1126.88 DA 3 s

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(3j) (1), please charge
Deposit Account No. 16-1445 the amount of $1,120.00 for the
filing of the instant. Application. The Commissioner 1is
hereby authorized to charge any additional fees whicﬁ 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 R ey S

Carl J¥ Goddard
Agent for Applicant
Reg. No. 39,203
Tel.: (860) 441-4902

PFIZER INC

Patent Department RECEn”ﬂ)
Eastern Point Road ' DEC 1 0 2008
Groton, CT 06340

(860) 441-4902 PATENTO%XLKENSION

2
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PATENT
A 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 RECEﬂﬂﬂ)

' FOR: STABLE SALTS OF NOVEL | p DEC 10 2008
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. §156

Sir: N
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 pétent matters.
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3. Pursuant to an Agreement dated April 12, 200¢,
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 Toviaz"
(fesoterodine fumarate) referred to in the Application
being submitted herewith. |

4. Schwarz Pharma AG, a corporation organized and
‘existing under the laws of Germany, with a principal place
.0of business at Alfred—Nobel—Strasse 10, 40789 Monheim,
Germany, 1s 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. A

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 Qffice,
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 term of United States Patent No. 6,858,650 under 35
U.S.C. §156 and 37 C.F.R. §1.730.

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 1s justified under 35 U.S.C. §156 and applicable
regulations. v

9. I believe that the patent for which extension 1is
being sought meets the conditions for extension of the term
of a patent as set forth in 35 U.S.C. §156 and 37 C.F.R.
§1.720.

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
Qillful false statements and the 1like so made are
punishable by fine or imprisonment, or both, under §1001 of
Title 18 of the United States Code and that such willful
false statements may Jjeopardize tbe validity of the
Application being submitted herewith or any extension of
patent term granted thereon. .

Signed this 10 day of December, 2008 at Groton,

Connecticut.

Respectfully submitted,

Date: December 10, 2008 C:;:Zvuﬁi{C::ELX‘agéa”*“ELﬁ_,
Carl J 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 1 0 2008
DIPHENYLPROPYLAMINES PATENTOEXTENSION
‘ PLA

FROM: Serial No. 10/130,214
FILING DATE: May 14, 2002

Commissioner for Patents
P.0O. 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

1]

Sir:

Applicant, 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, and a subsidiary of UCB. S.A., a
corporation organized and existing wunder the laws of
Belgium, with a principlevplace 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 22" 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 1in, 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. §156,
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 “1”
through “15” correspond to paragraph numbers “1” through
*15” in 37 C.F.R. §1.740(a).

(1) The approved product is Toviaz  (fesoterodine
fumarate), further identified as follows:

Chemical Names

Propanoic acid, 2-methyl-, 2-[(1R)-3-[bis(1l-
methylethyl)amino]—l—phenylpropy11—4—(hydroxymethyi)phenyl-
ester, (2E)-2-butenedioate (1:1) (salt);

Isobutyric acid, 2-((R)-3-diisopropylammonium-1-
phenylpropyl)-4- (hydroxymethyl)phenyl ester hydrogen
fumarate;

R-(+)-2-(3-(diisopropylamino-1-phenylpropyl) -4-
hydroxymethyl)—phenylisobuyrate ester hydrogen fumarate.

CAS Registry Number

286930-03-8

Generic Name

Fesoterodine Fumarate

Molecular Formula

C26H37NO3 ° C4H404

- 2 -
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Molecular Weight
527.65

Chemical Structure

Physical Characteristics

Toviaz exists as a 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 (Ajen 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) Toviaz" 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. §1.720(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 datevof
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 U.S. Serial No. 09/700,094,
now 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. »

(7) A copy of U. S. Patent No. 6,858,650, the patent
for which an extensidn is beihg sought, is attached hereto
as EXHIBIT A. ’ |

(8) One receipt for a maintenance fee payment has
iésued 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 bf any patent granted on co-pending U.S.
Serial No. 09/700,094, filed internationally May 11, 1999,
now 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 May 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 i through 5, inclusive, claim the'approved
product. Thé manner in which each applicable claim reads on
the approved product is as follows.

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

genus of chemical compounds of Formula I:

Formula I
HO Q o
oA
(J L
N
AL x
in which R denotes C;-Cg-alkyl, C3-Cip-cycloalkyl,

substituted or unsubstituted phenyl and X  is the acid
residue of ‘a physiologically compatible inorganic or
organic acid. In fesoterodine fumarate, R 1is isopropyl,
which is a Ci-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, claiﬁ 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 C1-Cg-alkyl, C3-Cip-cycloalkyl,
substituted or wunsubstituted phenyl and X  is thé acid
residue of a physiologically compatible inorganic or
orgénic acid. In fesoterodine fumarate, R is isopropyl,
which is a Cz-alkyl, and X 1is the acid residue of the
organic acid fumaric acid. Thus, claim 3 reads on the
approved product.

Claim 4 of U. §. 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.

Claim 5 of -U. S. Patent No. 6,858,650 claims a
compound of claim 3, the compound characterized by the
'chemical name R-(+)-2-(3-(diisopropylamino-1l-phenylpropyl)-
4-hydroxymethyl) -phenylisobuyrate ester hydrogen fumarate.
This compound is fesoterodine fumarate. Thus, claim 5 reads
on the approved product.

Claims 7 through 16, inclﬁsive, and claims 19 and
20, claim 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

- 6 -
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Formula I

1

in which R denotes C1-Cg-alkyl, C3-Cig-cycloalkyl,
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

Formula III

N

&
X

is split with a hydrogenation agent to form a compound of

1

Formula V

Formula V

(J LA
B¢

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
“ U
_ OH
[ N/L\

N

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

a compound of formula A

HO O /lol\ Formula A

o R

SAWS
PN

in which R has the significance stated above, which

1

d) is converted with a physiologically compatible inorganic

or organic acid to form a compound of formula I

Formula I
HO |lli o
o’ﬂ\n
(J L
N
AL X
in which R denotes Ci1-Ce-alkyl, C3-Cip—cycloalkyl,

substituted or wunsubstituted phenyl and X is the acid
residue of a physiologically compatible inorganic or
organic acid. In fesoterodine fumarate, R 1is isopropyl,
which 1s a Cs-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 :
oA
]\ +J\
N
/2L\ X
in which R denotes C;-C¢-alkyl, C3-Cig9-cycloalkyl,

substituted or wunsubstituted phenyl and X is the acid
residue of a physiologically compatible inorganic or
organic acid, characterized in that

~a) a compound of the formula 3

Formula 3

o/A\[::]
A
PN

is split with a hydrogenation agent to form a'compound of

r

formula 5

- 9 -
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Formula 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

OH

A~
PN

\\

—

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

a compound of formula I
HO H'DD o
o/ﬂ\n
(J UL
N

AL X

in which R has the significance stated above, which

Formula I

!

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

in which R denotes C1-Ce¢-alkyl, C3-Cig9-cycloalkyl,
substituted or unsubstituted phenyl and X 1is the acid
residue of a physiologically compatible inorganic or
organic acid. In fesoterodine fumarate, R is isopropyl,
which 1is a Cz-alkyl, and X 1is the acid residue of the
organic acid fumaric acid. Thus, claim 9 reads on a method
of manufacturing the approved product. ‘

Claim 10 of U.S. Patent No. 6,858,650 claims a
method in accordance with claim 9, characterized in that
one of the acids used for the manufacture of the combounds
of general-fdrmula 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/H; in methanol is
preferably used as the solvent. Because it is directed to a
method of manufacturing the approved product, claim 11
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 claim 7, characterized in that
for the reducing agent NaBH4EtOH, preferably LiAlH,/THF is
used. Because it 1s. directed to a method of manufacturing
the approved product, claim 12 reads on a method of

manufactufing the approved product.

- 11 -
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Claim 13 of U.S. Patent No. 6,858,650 claims a
method in accordance with claim 7, characterized in that
for the acylation agent isobutyryl chloride and for the
base triethylémine are used. Because it 1s 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-diisopropylamino-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-1l-phenylpropyl)-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
fééoterodine, claiﬁ 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-1l-phenyl-propyl)-4-hydroxy-
methylphenylisobutyrate ester hydrochloride hydrate,
characterized in that the phenolic esterification of R-(+)-
2-(3-diisopropylamino-l-phenylpropyl)-4-hydroxy-

methylphenol (6) is carried out without the addition of an
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external base, in that solutions of (6) are drobped 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 method of manufacturing the
approved product, claim 16 reads on 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 C1-Cg-alkyl, =~ C3-Cip—-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 disopropyl, which is a Cs-alkyl, ‘and X~ is the acid
.residue of the brganic 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-1-

phenylpropyl)-4-hydroxymethylphenylisobuyrate _ ester
hydrogen fumarate or R-(+)-2-(3-(diisopropylamino-1-
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-1l-phenylpropyl) -4-
hydroxymethylphenylisobuyrate ester hydrogen fumarate 1is
fesoterodine fumarate, claim 20 reads on a method of
manufacturing the approved'product. ‘

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 stép of
administering to said patient an effective amount of a
compound accordinglto claim 1. Because claim 21 claims a
method of using a genus of compounds embracing fesoterodine
fumarate, as described hereinabove for claim 1, claim 21
reads on a méthod of using the approved product.

Claim 22 of U.S. Patent 6,858,650 claims a method of
treating a patient suffering from wurinary 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 claim 3, claim 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 méthod
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
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fumarate, the compound of claim 5, claim 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 method of using fesoterodine fumarate specifically,

claim 24 reads on a method of using the approved product.
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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;1 Applicant requested
inactivation of IND 51,232 in a letter dated February 5,.
2002. Applicant subsequently notified\;he FDA on March 12,
2002 of its intent to reactivate IND 51,232. Accordingly,
the effective date of IND 51,232 is ﬁpril 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 Dbrief 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, 1s attached hereto as
EXHIBIT E.

- 17 -

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 55



(12) Pursuant to the provisions of 35 U.S.C. §156,
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. §156(a) and (c) (4)
have been satisfied as follows:

(a) U. S. Patent Né. 6,858,650 claims the approved
product, Toviaz (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.. . .

(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. 8§156(d). A Power of
Attorney from Schwarz Pharma AG 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 Fedefal 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. §156(c)
and §156(g) as follows:

(a) The term of the regulatory review period, as
defined in 35 U.S.C. §156(c)(2), is 195 days, 1i.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.

| (e) The sum showﬁ in paragraph (c) 1s 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. |

(13) aApplicant 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
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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(3) (1) 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 4in the
transmittal letter. |

(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(15)(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 N TP

carl\J. 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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Figure 1

Reaction diagram 1

(1), (ii), (iii), (iv), (v) stand for: (i), LiAlH, (ii),
Raney nickel/Hy, (iii), Me,CH-CoCl, EtN, (iv), fumaric acid,’

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

g

—s 1 —— » 2a or 2b

O LNJ\ R=i-Pr R=i-Pr
‘ )\ 6. a:X=C4H30,

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 1o
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 aromalic carboxylic acids with the general formula
A referred to below

Formula A

in which R denotes C,—Cg-alkyl, C;—C,,-cycloalkyl or
unsubstituted or substituted pheny!. These can occur in their
optical isomers form as racemic mixtures and in the form of
their individual enantiomers. i

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 A can
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 inadequaie 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
L

Formula I

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 can 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 C,—Cg-alkyl, C5-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 a design of the invention the salts of
general formula [ 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-
bydroxyphenyl)-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,~Cq-alkyl, C;~C,q-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.
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Preferred compounds of the present invention are the salts -

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

R-(+)-..-(3-diisopropylamin0-1~phenylpropyl)-4~
hydroxymethylphenylisobutyrate 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-cyclohexyl-methanoyloxy)-
phenyl or 4-(2,2-dimethyl-propanoyloxy)-phenyl and X
denotes chloride.

Particular preference is for [(R)-3-(2-{1-[4-(1-
cyclopropyl-methaneyloxy)-phenyl}-methanoyloxy}-5-
hydroxymethyl-phenyl)-3-phenyl-propyl]-diisopropyl-
ammonium chloride, [(R)-3-(2-{1-[4-(1-cyclobutyl-
methanoyloxy)-phenyl]-methanoyloxy}-5-hydroxymethyl-
phenyl)-3-phenyl-propyl}-diisopropyl-ammonium chloride,
((R)-3-(2-{1-[4-(1-cyclohexyl-methanoyloxy)-phenyl]-
methanoyloxy}-5- hydroxymelhyl -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-cyclopropyl-
methanoyloxy)-5-hydroxymethyl-phenyl}-3-phenyl-
propyl }-diisopropyl-ammonium chloride, {(R)-3-[2-(1-
cyclobutyl-methanoyloxy)-5-hydroxymethyl-phenyl]-3-
phenyl-propyl}-diisopropyl-ammonium chloride, {(R)-3-[2-
(1-cyclopentyl-methanoyloxy)-5-hydroxymethyl-phenyl]-
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4
3-phenyl-propyl}-diisopropyl-ammonium chloride and
{(R)-3-[2-(1cyclohexyl-methanoyloxy)-5-hydroxymethyl-
phenyl]-3-phenyl-propyl}-diisopropyl-ammonium chloride.

In the compounds of the present invention the cxpression
“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 —CgHs-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 i

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

Formuta I

in which R denotes C,-Cg-alkyl, C;~C,g-cycloalkyl, sub-
stituted or unsubstituted phenyl and X~ is the acid residue of

" a physiologically compatible inorganic or organic acid, are

that

a) a compound of formula II1

Formula {1

HC

Q

Nx

is split with a hydrogcnauon agent to form a compound of
formula V
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Formula V

HyC

/
o

whereupon
b} the compound of formula V so obtained is converted
with agent, in order to give a compound of formula VI

Formula VI
HO'

LA
A

.

which

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

HO O 0
O)]\R

Formula A

N

PN

in which R has the significance stated above, which d) is
converted with a physiologically compatible inorganic or
organic acid (o form a compound of formula |
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Formula I

in which R denotes C,~Cg-alkyl, C,~C,,-cycloalkyl, unsub-
stituted or substituted pheny] 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

HO

in which R denotes C,—-C,-alkyl, C;~C, -cycloalkyl, sub-
stituted or unsubstituted phenyl and X~ is the acid residue of
a physiologically compatible inorganic or organic acid, in
that



US 6,858,650 B1

7

a) a compound of formula 3

Formula 3
0/\© .
/ﬁ\

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

Formula §
o]
HyC.
\O
OH
]ﬁ\
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
. .~
L)Nf\

which

c) is converted 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

d) is converted with a physiologically compatible inor-
ganic or organic acid to form a compound of formula
2

Formula 2

in which R denotes C,—Cg-alkyl, C;~C,,-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-(-)-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.

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-1-
phenylpropyl)-4-hydroxymethylphenol, is finally acylated
in a suitable manner and is then converted with a physi-
ologically compatible inorganic or organic acid under spoan-
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 C,-Cg-alkyl, in particular isopropyl,
C5-C,-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-methy! 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-phenylpropyl)-4-
hydroxymethylphenyl-isobutyrate ester hydrogen
fumarate
2b=R-(+)-2-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenyl-isobutyrate ester hydrochloride
hydrate )

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

Using normal methods—such as BBr;, AICl,—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 LiAlH, 5 is reduced into an inert solvent
at low temperature (-78° C. to +10° 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 be 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-diisopropylamino-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-
tics.

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 I, V, VI, 3, 5, 6 and 7 which can be
obtained.

Compound of Formula I

Formula Il

HyC
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Compound of Formula V Compound of formula 6
Formula V . Formula 6
0 .
H;C 5
OH

10

l NJ\
)\ ' 15

Compound of Formula 7

Compound of Formula VI Formula 7

Formula VI 20 O\'H<
HO
O OYQ/ [0}
cr

0]

N E*

X w
[(R)-3-(2-{1-[4-(2,2-dimethyl-propanoyloxy)-phenyl]-
methane-oyloxy }-5-{1-[4~(2,2-dimethyl-propanoyloxy)-
phenyl]-methane-oyloxymethyl}-phenyl)-3-phenyl-

35 propyl]-diisopropyl-ahmonium-chloride.

Formula 3 The abovementioned compounds III, V, V1, 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.

0 Of particular advantage are compounds for use as an

intermediate product in the manufacture of R-(+)-2-(3-
o diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester hydrogen fumarate
and R -(+)-2-(3-diisopropylamino-1-phenylpropyi)-4-
hydroxymethylphenylisobutyrate ester hydrochloride
45 hydrate.
N Finally, the method can be carried out in a particularly

advantageous way by converting a compound of general
formula 6 (see reaction diagram 1) with an equivalent
isobutyryl chloride in the presence of tricthylamine using
so one of the respective solvents ethylacetate,
dichloromethane, tetrahydrofurane, acetonitrile or toluene
regio- and chemoselectively into R-(+)-2-(3-
Formula § diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester.

In accordance with the invention R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester is particularly suited
to conversion with fumaric acid or hydrochloric acid with
the formation of the respective salt.

The following embodiments explain the invention.
Experimental
I. General

All compounds have been fully characterised by *H and
'3C NMR-spectroscopy (Bruker DPX 200). The stated
chemical displacements in the **C-NMR-spectra (50 MHz,
65 ppm values stated) refer to the solvent resonances of CDCl,

(77.10 ppm) *H NMR data (CDCl,; 200 MHz, ppm) refer to

internal tetramethylsilane).

55

60
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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

with alkaline potassium permanganate solution.

Absorbent systems were: (1), n-hexane/acetone/
triethylamine (70/20/10, v/v-%); (2), toluenc/acctone/
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
thermoanalysis (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* %, _ )

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-CI) 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) rcfer to
the identical designations in reaction diagram 1.

1. Preparation of R-(-)-4-benzyloxy-3-(3-
diisopropylamino- 1-phenyl propyl)-benzoic acid methyl-
ester.(3)

\©

BN

A solution of R-(-)-4-benzyloxy-3-(3-diisopropylamino-
1-phenyl-propyl)-benzoic acid hydrochloride (2.30 kg, 4.77
Mol) 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

13C.NMR (CDCl,): 2055, 20.65, 36.83, 41.84, 43.63,
51.82, 70.12, 111.09, 122.46, 12528, 127.49, 128.02,
128.35, 12850, 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 methano! and vacuum-dried. Yield: 41.8 g (60.6%

. of theoretical) colourless crystals, melting point 89.8° C,;

25

30

40

45

50

(11,2°=-30.7(c=1.0, ethanol).
2. Preparation of R-(+)-[4-benzyloxy-3-(3-
diisopropylamino-1-phenyl-propyl)-phenyl}-methanol (4)

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-
1-phenyl-propyl)-phenyl]-methanol (4) are obtained as a
colourless oil.

DC (2): 0.32; [1],*°=+6.3 (c=1.0, ethanol).

2C.NMR (CDCl,): 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, 12837, 128.44, 13327, 134.05, 134.27, 137.21,
144.84.

3. Preparation of R-(-)-3-(3-diisopropylamino-phenyl-
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-diisopropylaminopheny!l-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.

EI]DZO=-26‘6 (c=0.93, ethanol).

3C-NMR (CDCL,): 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
I8

a) Starting from the intermediate stage (4), R-(+)-[4-
benzyloxy-3-(3-diisopropylamino-1-phenyl-propyl)-
phenyl]-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 m] 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-
Tlisation see under c).
b) Starting from the intermediate stage (5); R-(-)-3-(3-
diisopropylamino-phenyl-propyl)-4-hydroxy-benzoic 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-
alumninium 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 i 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
tetrahydrofurane, see above) has 1.5 ml ethyl acetale 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
off 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
[l =+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-
phenylpropyli)-4-hydroxymethylphenol (6) (65.0 g, 190.3
mmol) and dtriethylamine (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; [1],%*=+2.7 (c=1.0, ethanol). ,

B3C.NMR (CDCL): 19.01, 19.95, 20.59, 21.12, 34.28,
36.89, 41.88, 42.32, 43.90, 48.78, 64.68, 122.57, 125:59,
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
off, 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-phenylpropyl)-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.

[1157°7*%° (c=1.0, ethanol).

Elementary analysis: Calculated for Cy,H, NO,
(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%; O, 21.0%.

UV/VIS at 2 in nm (A' %, ). 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,

'H-NMR (CDCl,): 1.198, 1.285, 1.287 (CH,); 2.541
(CHC=0); 3.589 (NCH); 4.585 (CH,OH); 6.832 (=CH,
fumarate); 6.84-7.62 (aryl, =CH).

3C-NMR (CDCL): 17.79, 18.95, 19.16 (CH,); 31.63
(CHCH,); 34.09 (CH—C=0); 41.87 (CHCH,); 45.83
(NCH,); 54.29 (NCH), 63.78 (OCH,); 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==0, fumarate); 175.62
(i-Pr—C=0).

Ms 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-phenylisobutyrate ester
hydrochloride hydrate

A solution of R-(+)-2-(3-diisopropylamino-1-
pheaylpropyl)-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 m! 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 fotary evapo-
rator a colourless, amorphous solid foam remains. This
residue is dissolved in acetone (17 ml), with 0.45t0 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 dicthyl cther arc
slowly added. The precipitated colourless crystals are
sucked off and dried overnight in the vacuum via phospho-
rous pentoxide. 10.5 g (93.7% of theoretical) colourless
crystalline R-(+)-2-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester hydrochloride
hydrate with a purity of 97.0% (HPLC) are oblained.

Melting point 97.1° C.

[115*°~*4.3 (c=1.03, ethanol)

>C.NMR (CDCl,): 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 Specmcatlon for the Manutaclure 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
41/0.353 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=CH,CH (CH;),
R-(+)-3-methylbutyric acid-2-(3-diisopropylamino-1-
phenyl-propyl)-4-hydroxymethylphenyl-ester

Colourless oil with 70% yield and >95% purity (NMR).

13C.NMR (CDCL;): 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=CH,C(CH,);
R-(+)-3.3-dimethylbutyric acid-2-(3-diisopropylamino-1-
phenyl-propyl)-4-hydroxymethylphenyl-ester, free base

Colourless oil with 69.7% vield and >95% purity (NMR).

13C-NMR (CDCL,): 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=(CH,),C
R-(+)-3-pivalic . acid- 2 -(3-diisopropylamino-1-phenyl-
propyl)-4-hydroxymethylphenyl-ester hydrochloride.

Colourless crystals, melting point 165-6° C.

13C.NMR (DMS0-d¢=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,
122.01, 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-C;Hs .

R-(+)-cyclopropane carboxylic acid-2-(3-diisopropylamino-

1-phenyl-propyl)-4-hydroxymethylphenyl-ester hydrochlo-

ride.

Colourless, waxy substance.

BC-NMR (DMSO-d¢=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,H,

R-(+)-cyclobutane carboxylic acid-2-(3-diisopropylamino-

1-phenyl-propyl)-4-hydroxymethylphenyl-ester hydrochlo-

ride

Colourless, waxy substance.

3C-NMR (DMSO0-d¢=39.7 ppm): 173.53, 147.12,
142.81, 140.74, 134.77, 128 65, 127.81, 126.74, 125.99,
125487, 122.75, 62.63, 53.92, 45.34, 4142, 37.38, 31.54,
25.04, 24.92, 18.03, 16.68, 16.61.

R=c-C;H,

R-(+)-cyclopentane carboxylic acid-2-(3-diisopropylamino-
1-phenyl-propyl)-4-hydroxymethylphenyl-ester hydro-
chloride
Colourless, waxy substance.

PC-NMR (DMSO-d4=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-C¢H,,

R-(+)-cyclohexane carboxylic acid-2-(3-diisopropylamino-

L-phenyl-propyl)-4-hydroxymethylphenyl-ester hydrochlo-

ride

Colourless, waxy substance.

*C-NMR (DMS0-d,=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-(C,H,CO,)-C; H
R-(+)-4- ethylcarbonyloxy benzoic acid-2-(3-
diisopropylamino-1-phenyl- propyl) 4-
hydroxymethylphenyl-ester hydrochloride

Colourless crystals, melting point 195-8° C.

*H-NMR (DMSO-d,): 9.87 (s, 1H can be substituted with
D,0, NH), 8.19-8.12 (m, 2H, Phenyl-H), 7.55 (d, J=1.0 Hz,
1H, Phenyl-H3), 7.41-7.13 (m, 9H, Phenyl-H), 5.28 (br s,
1H can be substituted with D,0, OH), 4.53 (s, 2H, CH,),
423 (t, 1=7.6 Hz, 1H, CH), 3.61-3.50 (m, 2H, 2xC
H(CH,),), 2.97-2.74 (m, 2H, CH,), 2.67 (g, J=7.4 Hz, 2H,
CH,), 2.56-243 (m, 2H, CH,), 1.23-1.13 (m, 15H, 2
xCH(CHs;),, CH;).

R=4-(i-C;H,C0,)—C.H,

R-(+)-4-(isopropylcarbonyloxy)-benzoic acid-2-(3-

diisopropylamino-1-phenyl-propyl)-4-

hydroxymeithylphenyl-ester hydrochloride

- Colourless crystals, melting point 202-4° C.

'H-NMR (DMSO-dy): 9.73 (s, 1H can be substituted with
D,0, NH), 8.19-8.12 (m, 2H, Phenyl-H), 7.55 (d, J=1.4 Hz,
1H, Phenyl-H,), 7.42-7.14 (m, 9H, Phenyl-H), 5.27 (br s,
1H can be substituted with D,0, OH), 4.53 (s, 2H, CH,),
4.23 (t, J=7.5 Hz, 1H, CH), 3.61-3.50 (m, 2H, 2xC
H(CH,),), 2.99-2.78 (m, 3H, CH,, CH(CH,),), 2.54-2.47
(m, 2H, CH,), 1.29-1.13 (m, 18H, 3xCH(CH,),).
R=4-(t-C,H,CO,)—C,H,
R-(+)-4-(t-butylcarbonyloxy)-benzoic acid-2-(3-
diisopropylamino-1-pheanyl-propyl)-4-
hydroxymethylphenyl-ester, free base.

Colourless oil.

'H-NMR (DMSO-d): 8.19-8.12 (m, 2H, phenyl-H),
7.45-7.33 (m, 3H, phenyl-H), 7.25-7.09 (m, 7H, phenyl-H),

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 70

10

15

20

25

30

35

40

45

50

60

65

20

5.20 (1, J=5.6 Hz, 1H, OH), 4.50 (d, J=5.6 Hz, 2H, CH,),
420 (1, J=7.5 Hz, 1H, CH), 2.95-2.80 (m, 2H, 2xC
H(CH,),), 2.38-2.25 (m, 2H, CH,), 2.09-2.03 (m, 2H,
CHy), 1.33 (s, 9H, (CH,);), 0.82-0.76 (m, 12H, 2xCH(C
H,),).

Hydrochloride: colourless crystals, melting point 165-6°
C.

*H-NMR (CDCl,): 8.22-8.16 (m, 2H, phenyl-H), 8.02 (d,
J=1.8 Hz, 1H, phenyl-H), 7.27-7.02 (m, 9H, phenyl-H),
4.83-4.60 (‘m’, 2H, CH,), 4.01-3.94 (m, 1H, CH),
3.66-3.54 (m, 2H), 3.18-2.80 (m, 3H), 2.53-2.44 (m, 1H)
(2xCH,, 2xCH(CH,),), 143-125 (m, 21H, (CH,),
2xCH(CH,),).

R=4-(c-C,H,CO,)-CH,

R-(4)-4-(cyclopropylcarbonyloxy)-benzoic acid-2-(3-
diisopropylamino-1-phenyl:propyl)-4-
hydroxymethylphenyl-ester hydrochloride

Colourless crystals, melting point 208-213° C.

'H-NMR (DMSO-d,): 9.04 (s, 1H can be substituted with
D,0O, NH), 8.15-8.09 (m, 2H, phenyl-H), 7.53 (‘d’, 1H,
phenyl-H3), 7.42-7.13 (m, 9H, phenyl-H), 5.25 (br s, 1H
can be substituted with D,0, OH), 4.52 (s, 2H, CH2), 4.23
(t, J1=7.5 Hz, 1H, CH), 3.62-3.53 (m, 2H, 2xCH(CH3)2),
3.05-2.70 (m, 2H, CH2), 2.51-2.37 (m, 2H, CH2),
2.01-1.89 (m, 1H, cyclopropyl-CH), 1.20-1.05 (m, 16H,

“2xCH(CH3)2, 2xcyclopropyl-CH?2).

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, 122.65,
62.65, 54.00, 53.80, 4533, 41.63, 31.49, 18.10, 17.98,
16.69, 16.51, 12.86, 9.52.

R=4-(c-C,H,CO,)-CH,

R-(+)-4-(cyclobutylcarbonyloxy)-benzoic acid-2-(3-
diisopropylamino-1-phenyl-propyl)-4-
hydroxymethylphenyl-ester hydrochloride

Colourless crystals, melting point 201-6° C.

'H-NMR (DMSO-d,): 9.50 (s, 1H can be substituted with
D,0, NH), 8.17-8.12 (m, 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 D,0, OH), 4.52 (s, 2H, CH,),
423 (t, J=7.5 Hz, 1H, CH), 3.62-3.47 (m, 3H, cyclobutyl-
CH), 2xCH(CH,),), 3.00~2.70 (m, 2H, CH,), 2.51-2.26 (m,
6H, CH,, 2xcyclobutyl-CH,), 2.10-1.85 (m, 2H,
cyclobutyl-CH,), 1.22-1.12 (m, 12H, 2xCH(CH,),).

R=4-(c-C4H,,CO,)-CsH,,
R-(+)-4-(cyclohexylcarbonyloxy)-benzoic acid-2-(3-
diisopropylamino-1-phenyl-propyl)-4-
hydroxymethylphenyl-ester hydrochloride

Colourless crystals, melting point 212-217° C.

'H-NMR (DMSO-dg): 9.34 (s, 1H, can be substituted
with D,0, NH), 8.16-8.12 (m, 2H, phenyl-H), 7.54 (d, J=1.4

‘Hz, 1H, phenyl-H3), 7.39-7.14 (m, 9H, Phenyl-H), 5.26 (!,

1H, can be substiuted with D,0), 4.53 (d, J=4.2 Hz, 2H,
CH,), 422 (1, J=75 Hz, 1H, CH), 3.62-3.48 (m, 2H, 2xC
H(CHj3);), 3.00-2.60 (m, 3H, cyclohexyl-CH), CH,),
2.51-2.40 (m, 2H, CH,), 2.07-1.98 (m, 2H, cyclohexyl-
CH,), 1.80-1.11 (m, 20H, 4xcyclohexyl-CH,), 2xCH(C
Hy),)
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9. Identical Diesters 13C.NMR (CDCl,): 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,
12791, 128.11, 128.36, 133.91, 136.96, 143.81, 148.41,
17515, 176.717.

DC (1): 0.74.

Hydrogen fumaratc salt: colourlcss syrup, 94.4% HPLC
urit
d 1% NMR (CDCl,): 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, 12745, 127.53, 127.91, 128.75, 134.74, 13529,
135.42, 142.04, 148.44, 170.24, 175.71, 176.79.
R=4-(t-C,H, CO,)-C,H,
R-4-(t-butylcarbonyloxy)-benzoic acid-2-(3-
diisopropylamino-1-phenyl-propyl)-4-(4-t-
butylcarbonyloxymethyl-benzoic ac1d) phenyl-ester hydro-
chloride

Colourless crystals, melting point 105-7° C.

13C.NMR (DMSO-dg): 16.49, 16.71, 17.97, 18.06, 26.84,
31.36, 38.45, 41.70, 4524, 53.79, 53.96, 55.09, 66.11,
12247, 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

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 (492 mmol) in 50 ml dichloromethane is
dropped. Then triethylamine-dichloromethane (6.86 m1/49.2
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
‘water, 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-acetoxymethyl-phenyl-ester, free base

Pale yellow oil, purity (HPLC): 95.2%.

3C-NMR (CDCl ): 2036, 20.69, 20.94, 20.99, 36.41,  R'isnoiequaltoR"
4227, 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%), ~ General Work Specification for the Manufacture of Mixed
266 (7%), 223 (27%), 195 (13%), 165 (8%), 114 (100%) " Diesters

oo™ ='33 1 (c=1, CHyCN). Into a solution of 5.30 mmol phenolic monoester of

DC (1): 0.79. general formula A in 40 ml dichloromethane under agitation
R=Cyclohexyl o . .55 21 0° C. a solution of acid chloride (5.83 mmol) in 15 ml
R-(+)-cyclohexane carboxylic acid-2<(3-diisopropylamino- > dichloromethane is dropped. Then triethylamine-
1-pheny!l-propyl)-4-cyclohexylcarbonyloxymethyl-phenyl-  dichloromethane (0.589 g/5.82 mmol-15 ml) is added. After
ester 18 hours at room temperature the thin layer chromatography

Pale yellow oil, purity (NMR): >95%. shows thal conversion is complete. The deposil is washed

BC-NMR (CDCly): 20.30, 25.17, 25.58, 25.73, 28.97,  successively with respectively 50 ml water, aqueous 0.1N-
29.12, 41.70, 43.15, 44.03, 48.64, 65.37, 122,67, 12588, 60 hydrochloric acid, 5 ml 5% aqueous sodium-hydrogen car-
126. "4 127.06, 127.31, 12790, 128.37, 134,03, 136 85,  bonate solution, 5 ml water, dried via sodium sulphate and

143.55, 148.33,174.20, 175.72. ~ following filtration concentrated until dry. Then it is dried in
DC (1) 0.96. the high-vacuum until constant weight.
R=lsopropyl The following example is manufactured using this
R-(+)-isobutyrate-2-(3-diisopropylamino-1-phenyl-propyl)- 65 method:
4-isobutyryloxymethyl-phenyl-ester R'=CH(CH,),
Free base: pale yellow oil, purity (HPLC): 95.6%. R"=CH,
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R-(+)-isobutyrate-2-(3-diisopropylamino-1-phenyl-propyl)-
4-acetoxymethyl-phenyl-ester

Colourless oil.

DC (1): 0.56

C-NMR (CDCL,): 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 (CDCl,): 16.89, 17.04, 18.31, 18.92, 20.95,
3149, 34.07, 41,04, 46.17, 54.55, 65.49, 122. 91, 126,61, 10
126.93, 127.48, 127.83, 128.74, 134.50, 134.88, 141.61,
148.44, 170.67, 175.63.

[a]5*°=14.6 (c=1, CHCL,).

What is claimed is:

1. Compounds of general formula [

Formula I

T,

(&) R

(UL
PN

20

25
Ni

in which R denotes C,-C,-alkyl, C;~C, -cycloalky!, 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,
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), 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

55

in which R denotes C,—Cj-alkyl, C,~C,-cycloalkyt, 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,

65
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hydrobromic acid, phosphoric. acid, sulphuric acid, nitric
acid, acetic acid, propiogic 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-
phenylpropyl)-4-hydroxymethylphenylisobutyrate ester-
hydrochloride hydrate.

6. Compounds in accordance with claims 3, characterised

. in that R stands for cyclopropyl, cyclobutyl, cyclopentyl,

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 compoundb of general for-
mula |

Formula I

in which R denotes C,-Cg-alkyl, C,~C,,-cycloalkyl, sub-
stituted or unsubstituted phenyl and X~ is the acid residue of
a physicologically compatible inorganic or organic acid,
characterised in that

a) a compound of formula 1T

Formuta {II

HyC

A@
A
X

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

3
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Formula V Formula I

’ 10 NH
J\ )\ X
N

)\ 15 in which R denotes C,~Cg-alkyl, C;~C, ;-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, sulphuric acid, nitric acid, acetic acid, propionic acid,
b) ltfc compoufi of formlfla Vs obl.amed is converted palmilic%cid, stearic acid, maleic acid, fumaI;ic Fz)lcid, oxalic
with a reducing agent, in order to give a compound of  acid, succinic acid, DL-malic acid, L-(-)-malic acid, D-(+)-
formula VI malic acid, DL-tartaric acid, L-(+)-tartaric acid, D-(-
lartaric acid, citric acid, L-aspartic acid, L-(+)-ascorbic acid,
D-(+)-glucuronic acid, 2-oxopropionic acid (pyruvic 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-benzoyl-glycine), aceturic acid (N-acctylglycine), phlo-
retinic acid (3-(4-hydroxyphenyl)-propionic acid), phthalic
acid, methanesulfonic acuf or orotic acid are used.

30 9. Method for manufacturing compounds of general for-
mula 2
" Formufa?2
35
which 40
c) is converted with an acylation agent, in order to obtain
a compound of formula A
45
Formula A
HO (o] in which R denotes C,-C,-alkyl, C;~C,s-cycloalkyl, sub-
: )L ) stituted or unsubstituted phenyl and X~ is the acid residue of
o a physiologically compatible inorganic or organic acid,

50 characterised in that
a) a compound of the formula 3

R
O )\ . . Formula 3

N

b ;

60
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 ¢
[
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s split with a hydrogenation agent to form a compound of
formula 5

Formula §
o 5
HsC
\O

OH 10

]\ NJ\
/l\ . ?
20

whereupon

b) the compound formula 5 so obtained is converted with
a reducing agent, in order to give a compound of
formula 6

Formula 6

HO
30

LA .
A

40

which

c) is converted with an acylation agent, in order 1o obtain

45
a compound of formula 1

Formula 1

60

in which R has the significance stated above, which

d) is converted with a physiologically compatible inor- 65

ganic or organic acid to form a compound of formula
2
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Formula 2

X

in which R denotes C,—C,-alkyl, C,—C,o-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-(+)-

5 malic acid, DL-lartaric 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), 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/H, 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 acylation agent isobutyrylchloride and for the
base triethylamine are used.

14. Method in accordance with claims 9, characlerised in
that a compound of general formula 6 is converted with an
equivalent isobutyry! chloride in the presence of triethy-
lamine using one of the respective solvents ethylacetate,
dichloromethane, tetrahydrofurane, acetonitrile or toluene
regio- and chemoselectively into R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate.

15. Method in accordance with claims 9, characterised in
that R-(+)-2-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester and fumaric acid or
hydrochloric acid are converted 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 waler, in order to directly obtain a correspond-
ing stable, hydrate-containing hydrochloride.



US 6,858,650 B1

29 30
17. Compound of formula 7

Formula 2
Formula 7

Cr 10

15 in which R denotes C,-Cq-alkyl, C;-C,,-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
Formula 1 acylating the phenol residue.

: 20. A method of manufacture of R-(+)-2-(3-
diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenylisobutyrate ester hydrogen fumarate

25 OF R-(+)-2-(3-diisopropylamino-l-pheny(lipro yi)-4-
hydroxymethylphenylisobutyrate ester hydrochloride
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
o o according to claim 3.
providing a compound of claim 17; 23.A mcthodhof l:rt:alirll]g a patient suffering from urinary
. . incontinence, which method comprises the step of admin-
deprotecting the hyc‘iroxyl residues of the 4-hydroxy- istering to said patient an effectivg amount of 211) compound
benzyl alcohol residue; and 40 according to claim §.
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: Xk ok k%
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 6,858,650 Bl o 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 "125:59" to -- 125.59 —

Column 17
Line 6, please correct "[IJp*>"%%" to — [I]p2°=+6.0 --
Line 23, please correct "Ms" to -- MS —

Column 23
Line 13, please correct "=14.6" to —- = +14.6 --
Line 47, "please correct "claims" to -- claim --

s

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'TRAbEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. :6,858,650 Bl i’age 20f 2
DATED : February 22, 2005 ' :
INVENTOR(S) : Meese

Itis 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 of August,-2005

JON W. DUDAS
Director of the United States Patent and Trademark Office
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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
WWW.uSpto.gov

Customer No 21874 ISTMT

EXHIBIT B

EDWARDS ANGELL PALMER & DODGE LLP
P.O. BOX 55874 ,
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.0.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

PTOL-439 (Rev. 09/2006)
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% EXHBITC

& |
Praglitioner's Docket No. ____58827 (45107) PATENT
ramars

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: C. Meese

* Application No.: 10/130,214 ' GROUP: 1624
Filed: May 14, 2002 EXAMINER: Z. Tucker
For: STABLE SALTS OF NOVEL DERIVATIVES OF

3,3-DIPHENYLPROPYLAMINES
[ 1 *Patent No.: Issue Date:

Reexamination Date:

*NOTE: Preferably also insert inventor's name and invention title.

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

TERMINAL DISCLAIMER TO OBVIATE
A DOUBLE PATENTING REJECTION (37 C.F.R. SECTION 1.321(c))

Identification of Person(s) Making This Disclaimer

I,G l ECQ‘,D .

CERTIFICATE OF MAILING/TRANSMISSION (37 C.F.R. SECTION 1.8(a))

Ihereby certify that, on the 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) __-___.

envelope addressed to the Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-
1450. ,

11/06/2003 SDENBOB1 00000030 10130214 :
01 FC:1814 110.00 Op Signature
Date: __November3,2003 o _Lee Dunkle

(type or print name of person certifying)

(Terminal Disclaimer to Obviate a Double Patenting Rejection--page 1 of 7)
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{type or print names of all inventors or assigns or name of attorney signing disclaimer)
(a) represent that I am
[ ] an 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, [g]overnment agency or similar entity, and the disclaimer is signed by the assignee, the assignee

must comply with Section 3.73(b)."” Notice of Oct. 15, 1993, 1156 O.G. 54-61 at 56, Section 1490, M.P.E.P., 7th
Edition. : :

(1] a representative authorized to sign on behalf of the éssigne,e identified below.

[] A statement under 37 C.F.R. Section 3.73(b) is attached.

r

WARNING: See the above "WARNING".
[X] the attorney of record for this invention.

NOTE:  The rules "permit an attorney or agent of record to sign a terminal disclaimer without the need to comply with Section
3.73(b)." Notice of Oct. 15, 1993, 1156 O.G. 54-61, at 56. See also Section 1490, M.P.E.P., 7th Edition.

IDENTITY OF ASSIGNEE AND TITLE OF DISCLAIMANT
(if applicable)

The assignee is

Name of assignee Schwarz Pharma AG

Address of assignee _________ Alfred-Nohel-Strasse 10, 40789 Monheim, Germany
Title of disclaimant authorized to sign on behalf of assignee ____nfa

EXTENT OF DISCLAIMANT'S INTEREST
The extent of the interest in this invention that the disclaimant owns is in:
[X] the whole of this invention.
{1 a sectional interest in this invention, as follows: -

(state the exact interest of the disclaimant)

(Terminal Disclaimer to Obviate a Double Patenting Rejection--page 2 of 7)
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RECORDAL OF ASSIGNMENT IN PTO

(if applicable)
X] The assignment was recorded on: May 14, 2002
Reel 013122
Frame 08R3

(1 Authonzatlon for recordal of the assignment is separately attached.

[] A separate [ ]1"ASSIGNMENT (DOCUMENT) COVER SHEET" or
' [ ] FORM PTO 1595 is also attached.

ESTABLISHING RIGHT OF ASSIGNEE TO TAKE ACTION
(if applicable)

[1] Attached is a STATEMENT UNDER 37 CF.R. Section 3.73(b) establishing the nght of
the assignee to take action in this case.

DISCLAIMER
(select one of the following)

(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
No_09/700,094, filed on Jannary 22001, as 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 any patent granted on the above-listed application are commonly owned. This agreement runs
with any patent granted on the instant application and is binding upon the grantee, its successors, or assigns.

In making the above disclaimer, disclaimant does not disclaim the terminal part of any patent
granted on the instant application that would e xtend to the e xpiration date o f the full statutory termas
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 : 09/700,094 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 Obviate a Double Patenting Rejection—page 3 of 7)
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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))
X1 Other than a small entity—-fee $110.00
[] Small entity—-fee $55.00

[1] Small entity statement attached
[1] Small entity statement already filed
('] inpatentapplication__/_____ on
(date)

" OR
~ (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 runs 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 date o f the full statutory termas
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.: 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 CF.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))
[1] Other than a small entity--fee $110.00
[] ~ Small entity--fee $55.00

(] Small entity statement attached
[] Small entity statement already filed

(Terminal Disclaimer to Obviate a Double Patenting Rejection--page 4 of 7)
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[1] inpatentapplication__/________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 , 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 period that it and any patent 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.

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 |
[] Small entity—fee $55.00
[1 Small entity statement attached -
[1 Small entity statement already filed

[] inpatentapplication__/_____ on
(date)

(Terminal Disclaimer to Obviate a Double Patenting 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 runs 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 173 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.

DISCLAIMER FEE (37 C.F.R. Section 1.20(d))
[] Other than a small entity-fee $110.00
[l Small entity—fee $55.00
[4 ] Small entity statement attached
[1] Small entity statement already filed

[1] inpatentapplication__/___ on
(date)

FEE PAYMENT
X] Attached is a check in the sum of $ 110.00.
X] Charge Account 04-1105 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 disclaimant

SIGNATURE OF PRACTITIONER

Date:‘//-3'03v WLC,VP’

Reg. No.: 38,256 Christine C. O’Day (Reg. No.: 38,256)
‘ EDWARDS & ANGELL, LLP
P.O. Box 9169
Boston, MA 02209
Tel. (617) 4394444

Customer No.: 21874

(Terminal Disclaimer 1o Obviate a Double Patenting Rejection—page 7 of 7)
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EXHIBIT D ‘,——

o7
(856,590

on

Certificate of E'xpres’s Mailing Under 37 CFR1.10

I hereby certify that this correspondence is being deposited with the United States Postal Service as
Express Mail, Airbill No. EV654384971US in an envelope addresseg to:

Attorney Docket No.: 58827 (45107)

Attn: Certificate of Corrections Branch

Commissioner for Patents
- P.O. Box 1450
Alexandria, VA 22313-1450 Cerilficate
June 21, 2005 - JUN 3 02005
Date

of Correction

[ /  Si ture ﬂ
Judy Daley

Typed or printed name of person signing Certificate

Regiétration Number, if applicable

Note:

(617) 4394444
Telephone Number

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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Jocket No.: 58827(45107)
(PATENT)

IN THE UNITED STATES PATENTAND 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.

495817

J\)L 0 6 ZOGS
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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 M Lo
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)

o IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
APPLICANT: Claus Meese
US.P.N.: US 6,858,650 ISSUED: February 22, 2005
US.S.N.: | 101130214 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(a))

Attached, in duplicate, is PTO/SB/44 (also Form PTO-1050), with at least one copy bemg
suitable for printing,

NOTE: Form PTO—1050 (or PTO/SB/44), using the column and line number in the printed

patent, should be used exclusively regardless of the length or complexity of the 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”
to

. —prodrugs--

06 s
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Explanation of PTO error, and description of documentary support:

The recitation of “prodrugn” 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:

"and x ”

to

—and X --

Explanation of PTO error, and description of documentary support:

The recitation of “and X" of US 6,858,650 is incorfectly 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:

" 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 06 2009
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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:

Column 13, line 64

Please correct:

" 43,637
to

—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:

Column 15, line 37

Please correct:

" amorphous. solid ”

to

4 JuL 06 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 of documentary 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:

" [I] D20='0-6.0 ”

to

- [1)o°=+6.0 -

Explanation of application error, and description of documentary support:

JUL 0 6 2063
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The recitation of “[I]Dzo-»a.o,, of US 6,858,650 is incorrectly recited. The comect 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:

" Ms ”
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

~=+146 -

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
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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 --

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; column 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 recxted 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 printed patent should be used. M.P.E.P. section 1485, 7th ed.

JuL 0 6 2003
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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,

I e

Christine C. O'Day

Reg. No.: 38,256

EDWARDS & ANGELL, LLP

P.O. 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
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PTO/SB/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 1985, no persons are required to d to a collection of i ion 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 ' : 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-diphenylpropylamines

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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PTO/SB/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 information unless it displays a valid OMB control number.
- {Also Form PTO-1050)

Colqmn 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. mode! *
to

-- photometer model -

MAILING ADDRESS OF SENDER: ‘ PATENT NO. 6,858,650

Christine C. O’'Day
EDWARDS & ANGELL, LLP

P.O. Box 55874
Boston, Massachusetts 02205

JuL 06 2005

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 98 '



Under the Paperwork Reduction Act of 1895, no p

PTO/SB/44 (04-04)

Approved for use through 04/30/2007. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

are required to respand to a collection of information 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 cormrect:

" amorphous. solid "
to

- amorphous solid --

Column 16, line 37

Please correct:

" 125:59 "
to

- 125.59 -

Column 17, line 6

Please correct:
" 20=46.0 n
(o

to

- [1]o=+6.0 -

MAILING ADDRESS OF SENDER:

Christine C. O'Day
EDWARDS & ANGELL, LLP

P.O. Box 55874
Boston, Massachusetts 02205

PATENT NO. 6,858,650

ol 96 2063
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PTO/SBI44 (04-04)

Appraved 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 p 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:

“MSB
to

—~MS -

Column 23, line 13

Please correct:

"=146"
to

—-=+146 -

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
EOWARDS & ANGELL, LLP
P.0O. Box 55874

Boston, Massachusetts 02205

JuL 0°6 2005
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PTO/SB/44 (04-04)

ed for use through 04/30/2007. OMB 06510033

' U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

. Under the Paperwork Reduction Act of 1995, no p are required to respond to a collection of inf ion 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.0O.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

Activity

Comments

11/09/2001

Letter from FDA

IND No. 51,232 assigned.

11/20/2001

Telephone
FDA

call to

Clarification of IND
number used in November
9, 2001 correspondence.

02/05/2002:

Letter to

FDA

| Request to

inactivate
IND and- obtain pre-IND
recommendations on
species - and dosage
selections. -

02/11/2002

Letter from FDA

Acknowledgement  of IND
submission.

02/28/2002

Telephone
FDA

call to

Inquiry about

progress
of CAC review.

. 03/12/2002

Letter to

FDA

Request under 21 C.F.R.
§312.45 for
reinstatement of IND
51,232. Submission of
protocol numbers SP560,
SP562, SP565, SP566,
SP570, SP649, SP577.

03/14/2002

Facsimile

from FDA

Response : to
Carcinogenicity Protocol
Assessment Request re:
Final CAC Report.

03/22/2002

Letter to

FDA

Request for feedback on
dose-reduction request
in mice due to
progressive mortality.

03/25/2002

Telephone
FDA

call from

FDA CAC response to
March 22, 2002 letter..

03/25/2002

Letter from FDA

FDA letter regarding
intent to reactivate
IND.

04/03/2002

Telephone
FDA

call from

Request for information
from Medical Reviewer.

04/05/2002

Letter to

FDA

Response to FDA re: QTc
intervals, ECG summary,
and summary of QTc
intervals from prior
studies.

04/24/2002

Telephone
FDA

call from

Request for
design, demographic
data, and treatment
received at time of QTc

study
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assessment.

04/24/2002

Letter

from FDA

FDA completion of
chemistry review and
comments.

05/06/2002

Letter to

FDA

Submission to
for information
Protocol SP566.

request
about

06/11/2002

Letter to

FDA

Initial Safety Report
re: Protocol SP582.

06/12/2002

4 Letter to

FDA

Reply to April 23, 2002
request for information.

06/13/2002

Letter to

FDA

Submission of SAS
datasets.

06/19/2002

Letter to

FDA

Change in Protocol SP668
and new investigator.

07/01/2002

Letter to

FDA

Initial Safety Report
re: Protocol SP582.

07/03/2002

Letter to

FDA

53-week interim report
for study entitled “104-
Week Carcinogenicity
Study of SPM 8272 by
Oral Administration to
Sprague-Dawley Rats.”

07/11/2002

Letter to

FDA

Follow-Up Safety Report
re: Protocol SP582.

07/17/2002

Letter to

FDA

Change in investigator
for Protocol SP668.

08/20/2002

Letter to

FDA

Initial Safety Report
re: Protocol SP668.

08/23/2002

Letter to

FDA

Change in investigator
for Protocol SP668.

08/27/2002

Facsimile

from FDA

Amendment to Executive
CAC minutes for March
12, 2002 meeting.

08/27/2002

Letter to

FDA

Submission of ECG data
from trials SP562,
SP564, SP565, SP566,
SP570, and SP649.

08/28/2002

Letter to

FDA

Initial Safety Report
re: Protocol SP668.

08/29/2002

Facsimile

from FDA

Comments regarding
clinical review of
submission dated June
12, 2002. ‘

09/05/2002

Letter to

FDA

Amendment to Protocols
SP669 and SP668.

09/13/2002

Facsimile

to FDA

Submission concerning
mortality in CD-1 mice
carcinogenicity
protocol.

09/18/2002

Letter to

FDA

Change in
SP668.

Protocol
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09/19/2002 Letter to FDA Initial Safety Report
‘ re: Protocol SP582.
09/26/2002 Facsimile from FDA Executive CAC amendments
to minutes of March 12,
200 meeting.
09/27/2002 Letter to FDA Change 1in investigator
for Protocol SP668.
10/04/2002 Letter to FDA Initial Safety Report
re: Protocol SP582.
Completion of
pharmacology review of
10/16/2002 Letter from FDA submissions dated March
12, 2002 and March 14,
2002.
10/23/72002 Letter to FDA Change in investigator
for Protocol SP668.
10/30/2002 Letter to FDA 5 Follow-up to June 11,
2002 safety report for
Protocol SP582.
11/18/2002 Letter to FDA Follow-up to September
' 19, 2002 safety report
for Protocol SP582.
11/21/2002 Letter to FDA Amendment to Protocol
' SP668.
Response to FDA request
11/22/2002 Letter to FDA for information
: pertaining to QTc
intervals.
11/25/2002 Letter to FDA Initial Safety Report
: re: Protocol SP582.
11/26/2002 Letter to FDA Initial Safety Report
re: Protocol SP668.
12/11/2002 Letter to FDA Follow-up safety report
re: Protocol SP582.
12/12/2002 Letter to FDA Follow-up safety report
: re: Protocol SP582.
12/19/2002 Letter to FDA Change in investigator
: for Protocol SP668.
01/07/2003 Letter to FDA Follow-up report re:
Protocol SP582.
01/22/72003 Letter to FDA Change in investigator
' for Protocol SP668.
01/28/2003 Telephone call from | Inquiry about QTc
FDA submission dated
November 22, 2002.
02/04/2003 Letter to FDA Change in Protocol
SP668.
02/07/2003 Letter to FDA Follow-up report re:
‘ Protocol SP582.
02/10/2003 Letter to FDA Change in Protocol
SP668.
02/13/2003 Telephone call from | Follow-up on a

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 104

_3-




FDA telephonic contact of
January 31, 2003.
02/20/2003 Letter to FDA Change 'in investigator
' 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 protocols.
Reply to letter of

03/07/2003 Telephone call from|February 27, 2003 and

FDA request for
teleconference.

03/13/2003 Letter to FDA Initial Safety Report
re: Protocol SP582.

. Acknowledgement of

03/17/2003 Letter from FDA January 28, 2003
correspondence.

03/720/2003 Letter to FDA Change in investigator
for Protocol SP669.

03/20/2003 Letter to FDA Follow-up Safety Report
re: Protocol SP582.
Confirmation of proposed
April 3, 2003

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 development.

04/15/2003 Letter to FDA Summary of April 3, 2003
meeting minutes.

04/21/2003 Letter to FDA Change in investigator
for Protocol SP669.
Request for reply to

04/28/2003 Facsimile to FDA EOP2 submission dated
April 10, 2003.

04/25/2003 Telephone call to|Follow-up to April 28,

FDA 2003 request regarding

EOP2 reply.
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
meeting date.

05/05/2003 Facsimile to FDA Confirmation of proposed

: June 16, 2003 meeting
date.

05/09/2003 Letter from FDA Information on scheduled
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05/21/2003

Letter to

FDA

Change in investigator
for Protocol SP669.

05/29/2003

Letter to

FDA

Proposed amendments to
EOP2 meeting package.

06/05/2003

Letter to

FDA

Toxicology report
pursuant to 37 C.F.R.
§312.31.

06/05/2003

Letter to

FDA

Change to Protocoi

SP669.

06/11/2003

Letter to

FDA

Annual Report pursuant
to 37 C.F.R. §312.33.

06/26/2003

Letter to

FDA

Submission of Protocol
SP854 for Special
Protocol Assignment.

06/26/2003

Letter to

FDA

Submission of Protocol
SP853 for Special
Protocol Assignment.

06/26/2003

Letter to

FDA

Submission of Protocol
Sp854 for Special
Protocol Assignment.

06/26/2003

Letter to

FDA

Submission of Protocol
SP853 for Special
Protocol Assignment.

07/08/2003

Letter to

FDA

Request for 1listing of
FDA participants from
June 16, 2003 EOP2
meeting.

07/14/2003

Letter to

FDA

Submission of revised
IB, dated June 2003.

07/16/2003

Facsimile

from FDA

June 16, 2003 meeting
minutes.

07/18/2003

Letter to

FDA

June 16, 2003
meeting minutes.

EOP2

08/08/2003

Letter to

FDA

Change to Protocol

SP669.

08/14/2003

Letter from FDA

FDA comments and
suggestions on proposed
special - protocol
assessments for Sp584
and SP583.

08/15/2003

Facsimile

from FDA

Facsimile confirmation
of August 15, 2003
letter.

08/21/2003

Letter to

FDA

Change in investigator
for Protocol SP669.

08/27/2003

Letter to

FDA

Response to FDA comment
recommending CYP2D6 and
CYP32A4 studies.

08/28/2003

Letter to

FDA

Request for comment to
Item 3 of FDA letter of
August 14, 2003 with
comments on special
protocol assessment of
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SP583 and SP584.

09/0972003

Letter to

FDA

Request for guidance on
FDA comment No. 1 from
special protocol
assessment of August 15,
2003.

10/01/2003

Telephone
FDA

call from

Cancellation of proposed
teleconference.

10/01/2003

Letter to

FDA

Revision to protocol

SpP584.

10/10/2003

Letter to

FDA

control data,

Submission pursuant to
21 C.F.R. §312.31
concerning revised
chemistry, '
manufacturing, and
including
new film-coated
formulation for wuse in

Phase 3 trials.

10/17/2003

Letter from FDA

FDA query concerning
proposed criteria No. 6
in Protocols SP583 and
SP584.

10/17/2003

Letter to

FDA

Request for FDA comment
on QTc¢ trial discussed
during June 16, 2003
EQOP2 meeting and
agreement that no
cardiovascular studies
are needed.

10/22/2003

Letter to

FDA

Change in investigator
for Protocol SP584.

10/29/2003

Telephone
FDA

call to

Status advisory of
thorough QT study review
serial 65.

11/12/72003

Telephone
FDA

call from

Request for

teleconference.

11/20/2003

Letter to

FDA

Change in investigator
for Protocol SP584.

12/05/2003

Facsimile

to FDA

Current list of
attendees for scheduled
December 10, 2003
teleconference.

12/18/72003

Letter to

FDA

Change 1in investigator
for Protocol SP584.

1272272003

Letter to

FDA

Change in Protocol
SP669.,

01/09/2004

Facsimile

from FDA

2003
meeting

December 10,
teleconference
minutes.

Submission of reports
requested by FDA in June
16, 2003 EOP2 meeting
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01/09/2004

Letter to FDA

and justification for

2mg dose utilizing
linear regression
analysis and plan for
populating
pharmacokinetic
analysis.

Facsimile from FDA

Amendment to December

01/16/2004 10, 2003 teleconference
. _ minutes.
01/20/2004 Letter to FDA Change in investigator
: for Protocol SP584.
Submission of
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 CMC
reviewer.
02/12/2004 Email from FDA FDA response to question
for CMC reviewer.
Request for FDA comment
02/17/2004 Letter to FDA on format of CMC
amendment .
02/19/2004 Letter to FDA Change in investigators
for Protocol SP584.
Changes in investigators
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 New Protocol SP739.
Notification of error in
03/31/2004 Email to FDA title of last
submission.
03/31/2004 Letter to FDA ‘Correction to title of
’ new protocol SP739.
Response to outstanding
issues from December 10,
04/06/2004 Letter to FDA 2003 teleconference and
final protocol for QT
trial.
04/12/2004 Letter to FDA Follow-up safety report
for Protocol SP584.
Revised CMC data
including updated
stability information,
04/15/2004 Letter to FDA revised specs and

working regulations for
DS and DP modification

-7-
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synthesis of DS and DP
formulation.

04/20/2004

Letter to

FDA

Change in investigators
for Protocols Sph84,
SP669, and SP739.

04/30/2004

Letter to

FDA

Submission under 21
C.F.R. §312.31 of new
pharmacology,
toxicology,
reports.

and  ADME

0570572004

Letter to

FDA

Change in

Protocol
SP584. :

05/12/2004

Letter to

DA -

Request for EOP2 (Type
B) meeting to discuss
CMC adequacy for Phase 3
trials and support of
NDA.

05/14/2005

Letter to

FDA

Request for status of
review for QT protocol:
justification for
supratherapeutic dose
selection, minimal dose
of 2 mg and population
analysis plan.

05/720/2004

Letter to

FDA

Change in investigators
for Protocols SpP584,
SP669, and SP739.

05/27/2004

Telephone
FDA

call from

Response to request for
EOP2 CMC meeting.

05/27/2004

Letter from FDA

Confirmation of
requested. Type B meeting
for July 13, 2004.

06/02/2004

Letter to

FDA

Update .on plans
regarding Serial No. 79
(QTc protocol).

06/07/2004

Letter to

FDA

Package for July 13, 204

EOP2 meeting.

06/08/2004

Letter to

FDA

Clinical trial report
submission _pursuant to
21 C.F.R. §312.31 for
Protocol SP677.

06/11/2004

Letter to

FDA

Annual report pursuant
to 21 C.F.R. §312.33.

06/15/2004

Telephone
FDA

call from

Request for
teleconference to
discuss QTc protocol and
responses.

06/21/2004

Letter to

FDA

Change in investigators
for Protocols SP584 and
SP739.

06/25/2004

Letter to

FDA

correction to
CMC meeting

Format
EOP2
package.
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06/28/2004

Letter

to

FDA

Initial safety report
for Protocol SP583.

07/01/2004

Letter

to

FDA

Initial safety report
for Protocol SP583.

07/14/2004

Letter

to

FDA

Initial safety report
for Protocol SP583.

07/20/2004

Letter

to

FDA

Change in investigators
for Protocols SP584, and
SP739.

07/20/2004

Letter

to

FDA

Initial safety report
for Protocol SP583.

0772172004

Letter

to

FDA

Follow-up safety report
for Protocol SP583.

07/29/2004

Letter

to

FDA

Follow-up safety report
for Protocol SP583.

0870972004

Letter

to

FDA

Follow-up safety report
for Protocol SP583.

08/10/2004

Letter

to

FDA

Meeting minutes from
July 14, ' 2004
teleconference regarding
QTc Protocol SP686.

08/19/2004

Letter

to

FDA

Submission pursuant to
21 C.F.R. §312.31 for
Protocols SP560 and
SP562.

09/26/2004

Facsimile

to FDA

Minutes
of July

for EOP2 meeting
13, 2004.

08/26/2004

Letter

to

FDA

initial
for

7-day
report
SP583.

safety
Protocol

08/26/2004

Letter

to

FDA

Minutes for EOP2 meeting

of July 13, 2004.

08/26/2004

Letter

to

FDA

Initial safety report
for Protocol SP584.

09/01/2004

Letter

to

FDA

Follow-up safety report
for Protocol SP583..

09/03/2004

Letter

to

FDA

Minutes for EOP2 meeting
of July 13, 2004 and
July 14, 2004 guidance
meeting.

09717/2004 -

Letter

to

FDA

Change in investigator
for Protocol SP739.

09/21/2004

Letter

to

FDA

Follow-up safety report
for Protocol SP583.

09/28/2004

Letter

to

FDA

Minutes from July 14,
2004 teleconference
regarding QTc Protocol
SP686.

10/04/2004

Letter

to

FDA

minutes of
2004 EOP2

Changes to
July 13,
meeting.

Clinical trial report
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10/05/2004

Letter to

FDA

submission pursuant to
21 C.F.R. §312.31 for
Protocols SP564, SP649,
and SP677.

10/06/2004

Facsimile

to FDA

meeting
vet

Submission of
minutes not
delivered by UPS.

10/12/2004

Letter to

FDA

Initial safety report
for Protocol SP739.

10/19/2004

Letter to

FDA

Changes in investigators
for Protocols SP584 and
SP739.

10/28/2004

Letter to

FDA

Initial safety report
for Protocols SP583 and
SP669. .

10/28/72004

Letter to

FDA

Follow-up safety report
for Protocol SP739.

10/29/2004

Facsimile

to FDA

Facsimile copy of
Initial Safety Report
200400629.

11/16/2004

Letter to

FDA

Initial safety report
for Protocol SP583.

11/16/2004

Letter to

FDA

Follow-up safety report
for Protocols SP583 and
SP584.

11/23/2004

Letter to

FDA

Follow-up safety report
for Protocols SP583.

12/13/2004

Letter to

FDA

Submission of questions
regarding pediatric
waiver rule ©prior to
submission of pediatric
waiver request.

12/17/2004

Letter to

FDA

Initial safety report
for Protocols SP583 and
SP669.

12/20/2004

Letter to

FDA

Change in investigators
for Protocol SP739.

12/21/2004

Letter to

FDA

Follow-up safety report
for Protocol SP583.

01/03/2005

Letter to

FDA

Follow-up safety report
for Protocol SP669.

01/06/2005

Letter to

FDA

Follow-up safety report
for Protocol SP584 and
SP738.

01/19/2005

Letter to

FDA

Follow-up safety report
for Protocol SP669.

01/20/2005

Facsimile

to FDA

Facsimile transmission
of Safety Report
200400209.

01/20/2005

Letter to

FDA

7-day initial
report for
SP583.

. safety
Protocol
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01/26/2005

Letter to

FDA

Follow-up safety report
for Protocols SP583 and
SP669.

02/01/2005

Letter to

FDA

Initial safety report
for Protocol SP739.

02/07/2005

Letter to

FDA

Follow-up safety report
for Protocol SP669.

02/10/2005

Letter to

FDA

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.

02/14/2005

Letter to

FDA

Request for FDA comment
on proposal to provide
ISE and 1ISS in CTD
Section 5.3.5.3.

02/15/2005

Letter to

FDA

Follow-up safety report
for Protocol SP739.

02/18/2005

Letter to

FDA

Follow-up safety report
for Protocol SP669.

02/22/2005

Letter to

FDA -

Initial safety report
for Protocol SP739.

02/25/2005

Letter to

FDA

Request for DMETS review
for two possible trade
names prior to NDA
submission.

02/28/2005

Telephone
FDA

call from

Message concerning IND
Serial Nos. 132 and 133
regarding plans for
encoding of AEs in NDA.

02/28/72005

Letter to

FDA

Submission pursuant to
21 C.F.R. §312.31 of new
pharmacology,
toxicology,
reports.

and ADME

03/02/72005

Telephone
FDA

call from

Discussion of Serial No.
0137 re: request for
trade name review.

03/02/2005

Letter to

FDA

Request for DMETS review
for two possible trade
names prior to NDA
submission with correct
attachments.

03/07/2005

Letter to

FDA

Follow-up safety report
for Protocol SP739.

03/23/2005

Letter to

FDA

Initial safety report
for Protocol SP738.

04/06/2005

Letter to

FDA

Follow-up safety report
for Protocol SP738.

Submission pursuant to
21 C.F.R. §312.31 of
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04/08/2005 Letter to FDA biopharmaceutic and
human pharmacokinetic
| study reports.

04/15/2005 Letter to FDA Follow-up safety report
. for Protocol SP584.

04/18/2005 Letter to FDA Follow-up safety report
for Protocol SP738.

04/19/2005 Letter to FDA Change 1in investigators
for Protocol SP584.

04/21/2005 Letter to FDA Follow-up safety report
for Protocol SP583.

04/27/2005 Telephone call to|Discussion of latest

FDA target submission date
for NDA.
Submission pursuant to
04/27/2005 Letter to FDA 21 C.F.R. §312.31 for

Protocols SP565, SP567,
SP568, and SP569.

05/02/2005 Letter to FDA Initial safety report
for Protocol SP738.

Submission pursuant to
05/05/2005 Letter to FDA 21 C.F.R. §312.31 for
Protocol SP684.

Request for Type - B

meeting to discuss
, proposed NDA filing,
05/12/2005 Letter to FDA unresolved problems,

pivotal trials, deferral
of pediatric trials and
general information.

05/17/2005 Letter to FDA Follow-up safety report
for Protocol SP738.
05/719/2005 Letter to FDA Submission of pre-NDA
: meeting package.
05/19/2005 Letter to FDA Change in investigators

for Protocol SP668.

7-day initial safety
05/27/2005 Letter to FDA report for Protocol
SP738.

Submission of table of
contents for mock shells
06/01/2005 Letter to FDA for safety and efficacy
missing from May 19,
2005 meeting package.

06/06/2005 Letter to FDA Annual = Report pursuant
to 21 C.F.R. §312.33.
Revised CMC data,
: including DS and DP
06/15/2005 |Letter to FDA specifications,

analytical methods, and
stability data.

06/16/2005 Letter to FDA Follow-up safety report
for Protocol SP738.

-12-
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06/29/2005

Letter to

FDA

SP561
report
C.F.R.

Submission of
clinical trial
pursuant to 21
§312.31.

07/07/2005

Letter to

FDA

Submission of analytical
Report No. 646-03
pursuant to 21 C.F.R.
§312.31.

07/20/2005

Letter to

FDA

Change 1in investigators
for Protocol SP584.

07/20/2005

Letter to

FDA

Change in investigators
for Protocol SP584.

07/20/2005

Letter to

FDA

MeDRA
for

Submission of
Version 7.0 codes
dry eves.

0772272005

Letter to

FDA

Minutes from July 18,
2005 pre-NDA meeting.

0870272005

Letter to

FDA

Request for FDA review
of proposed plans for
submission of NDA
datasets.

08/04/2005

Letter to

FDA

Request for FDA
concurrence with plans
to code “dry eyes” as
*Keratoconjunctivitis .
sicca” in CTRs.

08/10/2005

Letter to

FDA

Initial safety report
for Protocol SB738.

08/11/2005

Letter to

FDA

Submission pursuant to
21 C.F.R. §312.31 of
104-week carcinogenicity
study.

08/15/2005

Facsimile

from FDA

Minutes from July 15,
2005 pre-NDA meeting.

08/15/2005

| Letter to

FDA

Minutes of August 9,
2005 teleconference
regarding ophthalmology
consult on Question 15
of pre-NDA

08/16/2005

Letter to

FDA

Follow-up safety report
for Protocol SP738.

08/17/2005

Letter to

FDA

Request for feedback on
experimental design of
eye histology study in
response to discussion
of Question 15 from pre-
NDA meeting package.

08/19/2005

Letter to

FDA

Change in investigators
for Protocol SP584,
SP669, and SP739.

08/22/2005

Letter to

FDA

Submission pursuant to
21 C.F.R. §312.31 of
pharmacology and.
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toxicology information.

08/23/2005

Letter to

FDA

Follow-up safety report
for Protocol SP738.

08/29/2005

Telephone
FDA

call

to

Discussion of Serial
Nos. 0165 and 0171.

08/29/2005

Letter to

FDA

Revision to Protocol
SP739.

09/06/2005

Letter to

FDA

Request for

 pre-NDA
meeting.

09/06/2005

Letter to

FDA

Request for pre-NDA
(Type B) CMC meeting.

09/09/2005

Telephone
FDA

call

to

Inquiry about status of
pre-NDA . CMC meeting
request.

09/09/2005

Facsimile

to FDA

Withdrawal of Serial No.

0176 meeting request.

09/09/2005

Letter to

FDA

withdrawal of Serial No.
0176 meeting request.

09/14/2005

Letter to

FDA

Revision to Protocol
SP669.

09/15/2005

Letter to

FDA

Submission to
21 C.F.R. of
pharmacology and

toxicology information.

pursuant
§312.31

09/20/2005

Letter to

FDA

Request for pre-NDA
meeting to discuss drug
manufacturing
modifications.

09/21/2005

Teiephone
FDA

call

to

Follow-up on FDA
responses and proposal
on how ‘to handle time
lag from client cutoff
date to new NDA
submission date.

09/23/2005

Telephone
FDA

call from

Response to September
21, 2005 contact.

09/23/2005

Telephone
FDA

call

to

Follow-up on ©previous
call and September 21,
2005 contact.

1070372005

Letter

to

FDA

for
to

Request
teleconference
discuss acceptance and
understanding of
clinical trial datasets
and NDA safety cutoff
date.

10/05/72005

Letter

from FDA

Confirmation of Type B
meeting request.
Scheduled November
22, 2005.

for

10/05/2005

Letter to

FDA

Revision to Protocol

SP582.

10/06/2005

Letter

from FDA

Confirmation of Type B
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meeting regquest.

10/11/2005 Letter to FDA Pre-NDA CMC meeting
: package.

10/12/2005 Letter to FDA Revision to- Protocol
SP686.

10/14/2005 Telephone call to|Follow-up on outstanding

FDA matters.
, Completion of review of

10/17/2005 Letter from FDA Serial No. 165

: submission, with
comments.

10,18/2005 Letter to FDA Revision of Protocol
SP683 and SP668.
Completion of review of

10/19/2005 Facsimile from FDA Serial No. 65
submission, with
comments .

Follow-up following

- 10/19/2005 Telephone <call to|receipt of reply to
FDA Serial No. 165 re:

clinical trial datasets.

10/27/2005 Telephone call to|Follow-up on outstanding

FDA matters.
11/09/2005 Telephone call to|Follow-up on outstanding
FDA matters.
11/10/2005 Letter to FDA Notification of new
, sponsor address and fax.

11/14/2005 Letter to FDA Submission of <clinical
trial report for
Protocol SP842.
Preliminary draft

11/18/2005 Facsimile from FDA comments for November
22, 2005 pre-NDA
meeting.

11/18/2005 Facsimile from FDA Preliminary draft
comments for November
22, 2005 pre-NDA
meeting.

11/18/2005 Facsimile to FDA Cancellation of November
22, 2005 pre-NDA
meeting.

11/18/2005 Facsimile from FDA November 27, 2005
teleconference memo.
Formal request to cancel

11/18/2005 Letter to FDA November 22, 2005
meeting.

Review of amendment

11/23/2005 | Letter from FDA Serial No. 171, with

‘ comments.
: Acknowledgement of

11/29/2005 Letter from FDA November 10, 2005

notification of address
change.
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12/06/2005

Letter

to

FDA

Request for review and
comment on proposed new
drug product.

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

1271272005

Letter

to

FDA

Submission pursuant to
21 C.F.R. §312.31 of
pharmacology and
toxicology 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.

01/16/2006

Letter

to

FDA

Submission pursuant to
21 C.F.R. §312.31 of
pharmacokinetic, and
toxicology, and ADME
information.

01/30/2006

Letter

from FDA

Comments on submission
Serial No. 189.

01/31/2005

Letter

to

FDA

Submission pursuant to
21 C.F.R. §312.31 of
revised chemistry,
manufacturing, and
control data.

02/01/2006

Letter

to

FDA

Submission pursuant to
21 C.F.R. §312.31 of
ADME information.

02/08/2006

Letter

to

FDA

Initial safety report
for Protocol SP738.

02/14/2006

Letter

to

FDA

Initial safety report
for Protocol SP738.

03/01/2006

Letter

to

FDA

User Fee ID Notification

03/14/2006

Letter

to

FDA

Submission pursuant to
21 C.F.R. §312.31 of
toxicology information.

03/17/2006

Letter

to

FDA

Initial Submission, NDA
22-030.

03/29/2006

Letter

to

FDA

initial
for

7-day
report
SP739.

safety
Protocol

04/12/2006

Telephone

FDA

call from

Verification that
Schwarz Pharma Ltd.,
Shannon, Ireland is same
facility as Sifa Ltd.

04/17/2006

Letter from FDA

Receipt of NDA.

04/20/2006

Telephone call from

FDA

Request for location of
NDA information.

Change in investigator
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04/20/2006 Letter to FDA for Protocol SP669.
04/27/2006 Telephone call from|Request for assistance
FDA in navigating CTD.
0570372006 Letter to FDA Notification of change
: in pre-approval
inspection readiness of
API manufacturing.
05/11/2006 Email to FDA Answer to agency request
regarding CMC.
I , Communication . of
05/12/2006 Email to FDA dissolution media
, information.
05/15/2006 Email from FDA Recommendation for
. change in CMC study.

- , Teleconference - to
05/15/2006 Telephone call to|discuss email regarding
£ FDA CMC testing. .
05/15/2006 Letter to FDA Update on PAI readiness.

Written summary of May
05/17/2006 Letter to FDA 15, 2006 teleconference
concerning manufacturing
inspection readiness.
Request for further
05/22/2006 Telephone call from|information following
FDA May 17, 2006 submission.
05/22/2006 Telephone call from | Request for
FDA acceptability of PAT
dates.
05/22/2006 Letter to FDA Submission of revised
IB, dated April 2006.
- 0572372006 Facsimile to FDA . Acceptance of proposed
PAI date.
Notification of
05/723/2006 Letter to FDA September 27, 2006 PAT
date.
05/23/2006 Telephone call to|Confirmation of PAI
FDA . date.
05/23/2006 Letter to.FDA Commitment to PAI date.
05/30/2006 Telephone call from |Carcinogenicity data
FDA filed.
Teleconference | to
05/30/2006 Telephone call to|discuss questions from
FDA carcinogenicity
statistical reviewer.
Submission of
05/31/2006 Letter to FDa carciogenicity SAS
transport datasets.
Confirmation of receipt
of SAS data transport
06/05/2006 Telephone call from|sets and request for
FDA telephone numbers of

clinical sites.
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06/08/2006

Letter to FDA

Initial safety report
for Protocol SP739.

06/08/2006

Letter to FDA

Annual Report pursuant
to 21 C.F.R. §312.33.

06/09/2006

Letter to FDA

Initial safety report
for Protocol SP739.

06/09/2006

Letter from FDA

Substantive filing
review, with
identification of
clinical,

pharmacological,
chemical issues.

and

06/12/2006

Facsimile from FDA

Communication
summarizing issues of
PAT readiness submission
of May 15, 2006.

06/12/2006

>

Letter from FDA

Request for telephone
numbers for Sites 156
and 075.

06/20/2006

Letter to FDA

Change in investigators
for Protocols SP669 and
SP739.

06/22/2006

Letter to FDA

Follow-up safety report
for Protocol SP739.

06/27/2006

Letter to FDA

Follow-up safety report
for Protocol SP739.

06/27/2006

Email to FDA

Advisory of plan to make
Life Cycle submission to
NDA.

06/27/2006

Facsimile from FDA

May 11, 2006
teleconference minutes.

06/27/2006

Facsimile from FDA

May 15, 2006
teleconference minutes.

06/27/2006

Facsimile from FDA

Further comment on May
22, 2006 teleconference.

06/27/2006

Letter to FDA

SAS . datasets with
samples from Phase I
trials.

07/06/2006

Email to FDA

Request for finalization
of scheduled site
inspection visits.

07/12/2006

Facsimile from FDA

May 15, 2006
teleconference minutes.

07/13/2006

Email to FDA

Submission of
dissolution profiles.

07/14/2006

Teléphone call from
FDA

Details concerning site
inspection visits.

07/18/2006

Telephone call to

FDA

Clarification on data
request for narratives.

07/19/2006

Letter to FDA

Follow-up safety report
for Protocol SP739.

Change in investigators

-18 -
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07/20/2006 Letter to FDA for Protocols SP669 and
SP739. :
07/20/2006 Telephone <call to|Notification of PAI
FDA status.
} Status of API readiness
07/20/2006 Letter to FDA and Type A Meeting
request.
120-Day Safety update
07/21/2006 Letter to FDA from trials SP669,
SP738, and SP739.
Response to request for
07/21/2006 Letter to FDA investigator information
for Trials SP583 and
SP584.
07/27/2006 Telephone call to |PAI meeting information.
FDA
07/27/2006 Email to FDA Response to investigator
information.
Submission of
information requested in
07/27/2006 Letter to FDA July 14, 2006
teleconference
concerning site visits.
07/28/2006 Letter from FDA Acknowledgement of
request for Type A
meeting.
Response to 74-day
08/03/2006 |Letter to FDA letter from FDA, re: CMC
: and pharmacology
questions.
08/09/2006 Letter to FDA Update to eCTD.
Submission pursuant to
08/15/2006 Letter to FDA 21 C.F.R. §312.31 of
clinical trial report
for Protocol SP857.
08/17/2006 Letter to FDA Follow-up safety report
for Protocol SP739.
Change in investigators
08/21/2006 Letter to FDA for Protocols SP669 and
SP739.
08/26/2006 Letter to FDA 7-day initial safety
report for Protocol
SP583.
Proposed questions for
discussion and
08/31/2006 Letter to FDA background prior to
October 4, 2006
teleconference.
7-day initial safety
09/20/2006 Letter to FDA report for Protocol
SP583.
Query about whether
09/22/2006 Email from FDA final report was
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included in last Life

Cycle submission.
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09/25/2006 Letter to FDA Summary of results from
' clinical trial SP877.
09/29/2006 Email from FDA Draft of preliminary
comments for October 4,
2006 teleconference.
Discuss FDA preliminary
draft comments to
10/02/1006 Telephone call from | October 4, 2006
FDA teleconference and
cancellation for
meeting. :
Formal request for
10/03/2006 Letter to FDA cancellation of Type C
' meeting.
Request for review of
. 10/06/2006 Letter to FDA proposed trade name
“RENUAC". ”
10/20/2006 Letter to FDA Change in investigator
for Protocol SP669.
10/23/2006° | Letter to FDA Mfg. Report No.:
000#5#2006-0417.
Submission pursuant to
10/25/2006 Letter to FDA 21 C.F.R. §312.31 of
: ADME information.
10/25/2006 Telephone call to |NDA review discussion.
' FDA
10/27/2006 Letter to FDA 74-day Letter response.
74-day Letter to
11/01/2006 Letter to FDA clinical request 3 and
clinical trial report
SP877.
Submission of 12-month
11/16/2006 Letter to FDA stability update in
support ‘of 24-month
expiry date.
11/20/2006 Letter to FDA Change in investigators
for Protocol SP739.
Submission of new and
11/22/2006 Letter to FDA replacement carton and
container labels for
RENUAC  extended release
tablets.
Authorization for FDA to
accept, access, and
retrieve information
12/13/2006 Letter to FDA to/from Schwarz’
fesoterodine IND on
behalf of Pfizer Inc.
Comments after review of
12/18/2006 Letter from FDA CMC section of March 17,
: 2006 submission.
-20-




12/19/2006 Letter to FDA ‘Change in investigator
for Protocol SP739.
Submission of proposed
12/21/2006 Letter to FDA Study Protocol A0221007
: and CMC information.
1272772006 Email to FDA Submission of trade name
' information.
01/04/2007 Letter to FDA Mfg. Report No.:
000#5#2006-00509.
FDA conclusion that
Schwarz has adhered to
applicable statutory
requirements and FDA
01/10/2007 Letter from FDA regulations governing
conduct of
investigations and
protection of human
subjects.
: Response to FDA request
01/11/2007 Letter to FDA for information and
revised package inserts.
Submission pursuant to
01/12/2007 Letter to FDA 21 C.F.R. §312.20 of new
protocols A0221004 and
A(0221008.
01/17/2007 Email from FDA CMC comments regarding
labeling.
US 1labeling and graphic
01/18/2007 Email to FDA questions from Pfizer
Inc., forwarded to FDA
from Schwarz.
01/19/2007 Letter to FDA Change in investigator
for Protocol SP739.
01/24/2007 Telephone call to|Submission of draft
FDA label information.
01/24/2007 Email from FDA FDA revisions to
' labeling.
Response to revised
01/24/2007 Letter to FDA labeling provided by
FDA.
01/25/2007 Letter to FDA Follow-up safety report
for Protocol SP738.
01/25/2007 Facsimile from FDA Approvable action
letter.
01/25/2007 Letter from FDA Approvable action
letter.
Submission under 21
01/30/2007 Letter to FDA C.F.R. §314.110 of
intent to file NDA
amendment .
Tentative acceptance of
trade name “RENUAC” and
01/31/2007 Letter from FDA request for revisions to

221 -
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carton labeling.

02/05/2007

Letter to

FDA

Amendment to Protocol

A0221007-1001.

02/20/2007

Letter to

FDA

Change' in investigator
for Protocol SP739.

02/27/2007

Letter

to

FDA

Change in investigators
for Protocol A0221007.

03/7/01/2007

Letter to

FDA

21
re:
No. :

Submission under
C.F.R. 312.32(c)
Mfg. Report
000#5#2007-00070.

03/20/2007

Letter to

FDA

Change 1in investigator
for Protocol SP739.

03/23/2007

Letter to

FDA

Change in investigator
for Protocol A0221007.

03/28/2007

Letter to

FDA -

Mfg.

21
re:
No. :

Submission under
C.F.R. 312.32(c)
Report
000#5#2005-00274.

04/23/2007

Letter to

FDA

Change 1in investigators
for Protocol AQ221007
and A00221008.

05/08/2007

Letter to

FDA

Submission pursuant
21 C.F.R. §312.31
toxicology and
information.

to
of
ADME

05/16/2008

Meeting with FDA

FDA teleconference
regarding PAI readiness
of API manufacturer in
Shannon, Ireland.

05/17/2007

Telephone
FDA

call

to

Advisory that Dr. Robert
Ryan will set up
appointment to discuss
response and filing of

NDA.

05/18/2007

Letter to

FDA

Change in investigators
for Protocols SP662 and
SP739.

05/22/2007

Telephone
FDA

call

to

FDA decision following
review of Schwarz
submission on PAI.

05/24/2007

Letter to

FDA

Change in investigators
for Protocol A0221007-
1011.

06/07/2007

Letter to

FDA

to
re:
No. :

Submission
21 C.F.R. §312.32(c)
Mfg. Report
2007042502.

pursuant

06/11/2007

Letter to

FDA

Annual
to 21

Submission of
Report pursuant
C.F.R. §312.33.

06/13/2007

Facsimile

to FDA

Request for Type C
meeting and information
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package.

06/13/2007

Letter

to FDA

for
and

Request
meeting
package.

Type C
information

06/20/2007

Letter

to FDA

Change in investigator
for Protocol SP739.

06/20/2007

Letter

to FDA

Change in investigators
for Protocols A0221007
and A0221008.

06/27/2007

Letter

from FDA

Acknowledgment of
request for Type C
meeting and schedule.

06/28/2007

Letter

to FDA

Request for review of
proposed trade name
“TOVIAZ .”

07/03/72007

Letter

from FDA

Copy of Establishment
Inspection Report (EIR)
for inspection conducted
September 26-27, 2006.

07/03/2007

Letter

from FDA

Establishment Inspection
Report (EIR) for
inspection conducted
September 26-27, 2006.

07/18/2007

Letter

to FDA

Submission pursuant to
21 C.F.R. §312.30 of new
protocols A0221014 and
A0221044.

07/24/2007

Facsimile to FDA"

Request for attendees
list and titles.

07/30/2007

Letter

to FDA

Notification of change
of ownership of
fesoterodine NDA from
Schwarz Pharma, Inc. to
Pfizer, Inc.

07/31/2007

Letter

to FDA

General correspondence
in reference to Schwarz
Pharma amendment to IND
with letter dated July
30, 2007.

08/16/2007

Letter

to FDA

Submission pursuant to
21 C.F.R. §§312.30 and
312.31.

08/27/2007

Letter

from FDA

Notification that change
of IND sponsorship from
Schwarz to Pfizer is
effective on August 1,
2007.

08/29/2007

Letter

from FDA

Official minutes for
cancelled August 27,
2007 meeting.

08/30/3007

Letter

to FDA

for
DRUP
sponsor

Request
clarification to
response to

-23-
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question 3 re: stability

requirement.

Acknowledgement of FDA

authorization to
08/31/2007 Letter to FDA transfer ownership of

NDA from Schwarz Pharma
to Pfizer Inc.

Acknowledgement of
09/06/2007 Letter from FDA receipt of August 31,
2007 = notification of
change of ownership.

09/13/2007 Letter to FDA Amendment to protocols
A0221008 and A0221014.

Clarification questions

10/03/2007 Telephone call to|regarding .~ product
FDA description.
10/09/2007 Letter to FDA Amendment to protocols
A0221008 and A0221014.
10/23/2007 Letter to FDA Amendment to protocols

A0221008 and A0221014.

FDA response to August
10/25/2007 Letter from FDA 30, 2007 request for
clarification of
stability requirement..

Obtain clarification for
basis of stability
11/07/2007 Letter from FDA requirement requesting
addition of new APT
manufacturing site.

Submission pursuant to

11/15/2007 Letter to FDA 21 C.F.R. 8§312.30 of new
protocol A0221046.
12/06/2007 Letter to FDA Amendment to protocols

A0221008 and A02210009.

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 Ringaskiddy site.

12/18/7/2007 Letter to FDA Amendment to protocols
A0221008 and A0221009.

Amendment to protocols

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 inquiries.
03/14/2008 Letter to FDA Amendment to protocol
-24-
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A0221008.

04/01/2008 Letter to FDA Request for withdrawal
‘ ’ of review of proposed
trade name “RENUAC™,”

04/08/2008 Letter to FDA Amendment to  Protocol
A0221009. :
05/01/2008 Letter to FDA | Complete response to FDA

“Approvable Letter” of
January 25, 2007.

Submission of new.
- 05/08/2008 Letter to FDA Protocol A0221062 and
amendment to Protocols
A0221009 and A0221046.

FDA Reviewing Division
. request for point of-
05/08/2008 Email from NDA contact information for
. all facilities in NDA. £

Submission of Annual
05/09/2008 Letter to FDA Report pursuant to 21
C.F.R. §312.33.

Tentative acceptance of

proposed trade name
05/12/2008 Letter from FDA “TOVIAZ ™™ and request

for submission of

container and carton

labels.

FDA request for formal
05/19/2008 Letter from FDA submission confirming

fesoterodine site

readiness.

Confirmation that
05/19/2008 Letter to FDA manufacturing ' and

testing facilities are
ready for inspection.

05/20/2008 Letter to FDA Submission of. Safety
Report No. 2008038883.

Acknowledgement of May

05/20/2008 Letter from FDA 1, 2008 resubmission of
NDA. ’
06/05/2008 Letter to FDA Submission of new
Protocol A0221061.
Method validation
reports for studies
, A0221004, A0221015,
06/18/2008 Letter to FDA A0221044. . Method
validation report and
study specific

bicanalytical reports of
studies SP857 and SP877.

06/24/2008 Letter to FDA Amendment to Protocol
A0221061.

‘ Request to file CBE-30
06/30/2008 Telephone call to]|to include Ringaskiddy,

-25-
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FDA Ireland as alternate API
manufacturing site.

07/11/2008 Letter to FDA Amendment to Protocols
: 20221009 and A0221046.

Response to July 7, 2008
07/17/2008 Letter to FDA request for specific
patient CRFs.

Submission of follow-up
07/31/2008 Letter to FDA to May 20, 2008 safety
Report No. 2008038883.

Amendment to Protocols
08/07/2008 Letter to FDA A0221008, A0221009,
A0221046, and A0221061.

Inquire if Office of

Compliance has

scheduled, or will

08/12/2008 Email to FDA - schedule, a PAI of API
and product

I manufacturing : sites

listed in NDA.

Submission of new Form
08/20/2008 Letter to FDA ' FDA 3542a and eCTD
updates.

Proposal of CBE-30 post-
approval supplement to

08/26/2008 Letter to FDA include Ringaskiddy as
. | alternate APT
manufacturing site.
09/04/2008 Letter to FDA Amendment to Protocols
A0221009 and A0221046.
09/10/2008 Communication to | Submission of Pre-Launch
FDA Importation Request
(PLAIR) . ;
09/17/2008 Email from FDA PLATIR approval.
09/22/2008 Letter to FDA Amendment to Protocol
A0221009.
Withdrawal of 1labeling
in Module 1: Toviaz
10/07/2008 Letter to FDA bottle topper, Toviaz
’ Movedward brochure, and
Toviaz’ Movedward
tracker.
10/17/2008 Letter to FDA Amendment to Protocols
20221009 and Aa0221046.
10/20/2008 Letter to FDA Submission of PI and
PPI. )

Follow-up to May 20,
2008 safety Report No.
10/28/2008 Letter to FDA 12008038883 and
submission of new Safety
Report No. 2008086760.

10/31/2008 Letter from FDA Marketing approval
letter.

-26 - ,
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EXHIBIT I

POWER OF ATTORNEY

Schwarz Pharma AG (“Schwarz”), a corporation 6rganized
and existing under the laws of Germany, with a principal
place of business at Alfred-Nobel-Strasse 10, 40789
Monheim, Germany, and a subgidiary of UCB S.A., a
corporation organized and existing under the laws of
Belgium, with a principle place of business at Allée de 1la
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 wvirtue 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 Toviaz 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 42™ 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 TU.s.C.
Toviazm; and

Schwarz

§156,

hereby appoints,

based on said regulatory review of

authorizes and empowers the

following individuals:

Raquel M.
Reg. No. 59,414;
C. Benson,
Garth Butterfieid,
No.

39,156; J.

Donahue, Reg. No.

Patricia K.
Reg. No. 31,760;

Goddard, Reg. No.
Wendy Hsu,
Hutchinson,
James T. Jones,
28,026; Sandra P.

Reqg. No. 40,049;
Kristina L.
No. 46,612;
Liptak, Reg. No.

Deborah A. Martin,
42,843;
Mulholland,

47,811;

Scott A.

Reg.
No.

Reg. 55,481;

Dean Olson, Reg.
32,748;

Prodnuk,

Philip B.

Reg. No.
54,723; Joseph F.
Reg. No. 36,257;

Salkeld, Reg. No.

Alvarez,
S.

Reg. No.

Michael Dixon,

Fitzsimmons,

Martha A. Gammill,

Reg. No.
Reg. No.
Reg. No.

Kim,

Konstas,
Lorraine B.

53,225;

No.
Arlene K. Musser,

Carmella A.

Matthew J. Russo,

Reg. No. 45,807; Marie A. Aucoin,

Christopher Bauer, Reg. No. 42,305; Gregg

30,997; Brandon S. Boss, Reg. No. 46,567;

Reg. No. 36,997; B. Timothy Creagan, Reg.

Reg. No. 32,410; E. Victor

35,492; Steven R. Eck, Reg. No. 36,126;

Reg. No. 52,894; Grover F. Fuller,

Reg. No. 31,820; Carl J.

39,203; Mary J. Hosley, Reg. No. 48,324;

42,794; Ye Hua, Reg. No. 53,042; Keith D.

43,687; Seth H. Jacobs, Reg. No. 32,140;

30,561; Robert M. Kennedy, Reg. No.

Reg. No. 58,212; Jennifer A. Kispert,

Gabriel L. Kleiman, Reg. No. 40,681;

Reg. No. 37,864; Julie M. Lappin, Reg.

Ling, Reg. No. 35,251; Vincent P.

Adrian G. Looney, Reg. No. 41,406;

Reg. No. 44,222; John C. Martin, Reg. No.

McNeil, Reg. No. 37,185; William F.

Munchhof,
37,895;

45,684; Martha G. Reg. No.

Reg. No. Rona A. Nardone,

O’Gorman, Reg. No. 33,749; A.

No. 37,185; Bruce A. Pokras, Reg. No.

Polster II, Reg. No. 43,864; Stephen D.

43,020; Matthew J. Pugmire, Reg. No.

Reidy, Reg. No. 39,340; Robert T. Ronau,

Reg. No. 41,282; Pamela G.

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. 2Zhang, 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. 8156 and 37 C.F.R.
§1.730 and 81.740 for extension of the term of United States
Patent No. 6,858,650, based on said regulatory review of
Toviazw, and to take all actions and perform all duties with
regpect thereto and in support thereof that PFIZER deems
necessary and proper to obtain an extension of the texrm of
United States Patent No. 6,858,650, based on said regulatory
review of Toviaz , and to protect the rights of Schwarz and

PFIZER.

Signed at ﬂonhe).m , qerm,any' , on this /_lith day of
Y /
November, 2008.

o L Lo 2

Name: Sabine Krohn, PhD

Title: Associate General Patent Counsel, Schwarz Pharma AG

o F D

Name: Frank Dressen, PhD

Title: Senior Patent Counsel, Schwarz Pharma AG
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT QF COMMERCE
United States Patent and Trademark Qffice
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Vignia 22313-1450

Wwwaspto . gov

[ APPLICATION NUMBER | FILING OR 371 (c) DATE | rFmrsTNamEDAPPLICANT | ATTY.DOCKETNOTITLE |
10/130,214 05/14/2002 Claus Meese 41946/32854

CONFIRMATION NO. 9833

EDWARDS & ANGELL LLP A0 000

P.O. BOX 55874 *0C000000018325923*
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.

e 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).

SBISTTNVS)

DESHAWN D DURHAM
OIPE (703) 308-9010

OFFICE COPY
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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 PATENTS
PO. Box 1450

Alexandtia, Viggnia 22313-1450
Wwvensplo gov

[ APPLICATION NUMBER I FILING OR 371 (¢c) DATE I FIRST NAMED APPLICANT I

ATTY. DOCKETNO/TITLE |
10/130,214 05/14/2002 Claus Meese 12961/46301

CONFIRMATION NO. 9833
26646

B N & KENYON LLP I 00 A

ONE BROADWAY *0C000000018325929*
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.

OD, . lan)

DESHAWN D DURHAM
OIPE (703) 308-9010

OFFICE COPY
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COMPLETED y o C
% — (QL‘S
( e 01105 ©

. o U.S. DEPARTMENT OF COMMERCE
ZRapewss PATENT AND TRADEMARK OFFICE
Docket Number:
TRANSMITTAL LETTER 58827(45107)
(New Atty. Docket No.: 12961/46301)
Application Number Filing Date Examiner Art Unit
10/130,214 May 14, 2002 R. L. RAYMOND 1624
Patent Number Issue Date
6,858,650 February 22, 2005
Invention Title Inventor(s)
STABLE SALTS OF NOVEL DERIVATIVES OF | Claus MEESE
3,3-DIPHENYLPROPYLAMINES

AddreSS to: I hereby certify that this correspondence is being deposited with the
T United States Postal Service with sufficient postage as first class mail
Comrnlssmner fOI' Patents in an envelope addressed to: Commissioner for Patents, P.O. Box 1450,
PO BOX 1450 Alexandria, VA 22313-1450 on
. .. AVG VS 9 200
Alexandria, Virginia 22313-1450 Date: T 23, S
Signature: a
h A. Zbppola (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 --.

/ M

5 ) Q yam) yz]
Dated: AUGYSY 29 200 By: %«?A \4—)Z~r(«
i Ye€ephA. Coppola fR%g. No. 38,413)

KENYON & KENYON
One Broadway

New York, N.Y. 10004
(212) 425-7200 (telephone)
(212) 425-5288 (facsimile)

Customer No. 26646

NYO1 1036107 v1
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. REST AVAILABLE COPY

: %
R ¢
g SEP 012003 / U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
IREVOCATION OF PRIOR POWER Docket Number:
OF ATTORNEY and APPOINTMENT 12961/46301
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: 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 Office at Reel 013122, Frame 0883.

NYO1 1030429 v1 1




Please send all correspondence and direct telephone calls to:

Jeffrey Ginsberg, Esq.

Kenyon & Kenyon
One Broadway
New York, NY 10004
Customer No: 26646

BEsT AVAN ARy = A

The undersigned are authorized to act on behalf of the assignee:

Date: August 22, 2005

SC P%
By: ’ Cot

\

Name: Klans Veitinger, MD

Title: Executive Board Member,
Schwarz Pharma AG

SCHWARZ PHARMA AG

Date: By:

Name:

Title:




U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

VOCATION OF PRIOR POWER Docket Number:
OF ATTORNEY and APPOINTMENT 12961/46301
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: 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.
16,858,650 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 Office at Reel 013122, Frame 0883.

NYOI 1030429 vl 1
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Please send all correspondence and direct telephone calls to:

Jeffrey Ginsberg, Esq.

Kenyon & Kenyon BEST AVA J @3& BLE @@P
4

One 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, MD

Title: Executive Board Member,
Schwarz Pharma AG

SCHWARZ AG
Date: Augustd¥, 2005 By: Vi Q;‘IW

Name: Detlef Thielgen

Title: CFO and Member of the Execntive
Board, Schwarz Pharma AG

Datiti c ANMyulan PDharmacanticale Ing_m D i
ROLHOREY e S a's



PATENT NO. : 6,858,650 Bl Page 1 of 2

DATED

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

: 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 "125:59" to -- 125.59 --

Column 17
Line 6, please correct "[I]p>*"%" to - [I]p*’= +6.0 --
Line 23, please correct "Ms" to - MS --

Column 23
Line 13, please correct "=14.6" to -- = +14.6 --
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 --

Petitioner Mylan Pharmaceuticals Inc.

- Exhibit 1002 - Page 138



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 6,858,650 Bl 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 of August,- 2005

JON W. DUDAS
Director of the United States Patent and Trademark Office
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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. EV654384971US 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 . JUN 3 0 2005
Date

of Correction

y Sigrature /

Judy Daley
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

c@"b//

Attorney Docket No.: 58827 (45107)
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A M Dated: June 21, 2005 Signature:

S Post Issue, Comm:ss:oner for Patents, P.O. Box 1450, Alexgrqria,
13-1450, on the date shown below.

Docket No.: 58827(45107)
(PATENT)

IN THE UNITED STATES PATENT 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 2005

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 141



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 M él/

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)

S0 Tl )
QT INwﬁfﬁ*%NITED STATES PATENT AND TRADEMARK OFFICE
APPLICANT: Claus Meese
USPN.: 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 33-

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(a))

Attached, in duplicate, is PTO/SB/44 (also Form PTO-1050), with at least one copy being
suitable for printing.

NOTE: Form PTO—1050 (or PTO/SB/44), using the column and line number in the printed
patent, should be used exclusively regardless of the length or complexity of the 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”
to

—prodrugs--

JuL 06 L
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Explanation of PTO error, and description of documentary support:

The recitation of “prodrugn” 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:

"and X ”

to

—and X --

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 6 2008
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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;

" 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 06 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:

Column 13, line 64

Please correct:

"43.63”
to

—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:

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” 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 of documentary 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 ”»

to

- []p°=+6.0 -

Explanation of application error, and description of documentary support:

JUL 06 1009
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The recitation of “[1]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:

" Ms ”
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:

"=146"
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 06 200
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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 --

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; column 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 printed patent should be used. M.P.E.P. section 1485, 7th ed.

JUL 0 6 2003
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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,

Ol O

Christine C. O’Day

Reg. No.: 38,256

EDWARDS & ANGELL, LLP

P.O. 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
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PTO/SB/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 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 : 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-diphenylpropylamines --

MAILING ADDRESS OF SENDER: PATENT NO. 6,858,650

Christine C. O’Day
EDWARDS & ANGELL, LLP

P.O. Box 55874
Boston, Massachusetts 02205
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PTO/SB/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 1895, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

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: PATENT NO. 6,858,650

Christine C. O’'Day
EDWARDS & ANGELL, LLP

P.O. Box 55874
Boston, Massachusetts 02205
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PTO/SB/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 1895, no persons are required to respond to a collection of information 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:
" [I1020=+6.0 n

to

- []o°= +6.0 --

MAILING ADDRESS OF SENDER:

Christine C. O’'Day
EDWARDS & ANGELL, LLP

P.O. Box 55874
Boston, Massachusetts 02205

PATENT NO. 6,858,650
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PTO/SB/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 information unless it displays a valid OMB control number.
(Also Form PTO-1050)

Column 17, line 23

Please correct:

n Ms n
to

- MS -

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’'Day
EDWARDS & ANGELL, LLP

P.O. Box 55874
Boston, Massachusetts 02205
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PTO/SB/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 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
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PTO/SB/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 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 : February 22, 2005
INVENTOR(S) : Claus Meese

Itis 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’'Day
EDWARDS & ANGELL, LLP

P.O. Box 55874 )
Boston, Massachusetts 02205 JuL G 6 £203
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PTO/SB/44 (04-04)
Approved for use through 04/30/2007. OMB 0651-0033
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

M 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 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: PATENT NO. 6,858,650

Christine C. O’'Day
EDWARDS & ANGELL, LLP
P.O. Box 55874

Boston, Massachusetts 02205
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PTO/SB/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 information unless it displays a valid OMB control number.

(Also Form PTO-1050)

Column 13, line 64

Please correct:

"4363°
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:
" [|1020=4‘5.0 n

to

- [Ip®°= +6.0

MAILING ADDRESS OF SENDER:

Christine C. O’Day
EDWARDS & ANGELL, LLP

P.O. Box 55874
Boston, Massachusetts 02205

PATENT NO. 6,858,650
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PTO/SBI44 (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:

"Ms”
to

- MS -

Column 23, line 13

Please correct:

"=146"
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’'Day

EDWARDS & ANGELL, LLP

P.O. Box 55874

Boston, Massachusetts 02205
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PTOQ/SB/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 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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PTQ/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

pond to a collection of information unless it displays a valid OMB control number.

| Application Number 1 4130 214-Conf. #9833
TRANSMITTAL Filing Dale May 14, 2002
FO RM First Named Inventor Claus Meese
Art Unit
{to be used for all correspondence after initial filing) 1624
Examiner Name Z. C. Tucker
Total Number of Pages in This Submission Attomey Docket Number 58827(45107)

ENCLOSURES (Check all that apply)

D Fee Transmittal Form

D Fee Aftached

D Amendment/Reply

D After Final

D Affidavits/declaration(s)
[:I Extension of Time Request

[] Express Abandonment Request

X Supplemental Information
Disclosure Statement
Certified Copy of Priority

Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts under
37 CFR 1.52 or 1.53

D Drawing(s)

D Licensing-related Papers

D Petition

Petition to Convertto a
Provisional Application

Power of Attomey, Revocation
Change of Comrespondence Address

l:] Terminal Disclaimer

[:I Request for Refund

I:I CD, Number of CD(s)

D Landscape Table on CD

After Allowance Communication
toTC

Appeal Communication to Board of
Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

I:I Proprietary Information

|:| Status Letter

Other Enclosure(s) (please
Identify below):

Return Receipt Postcard

l Remarks I

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

EDWARDS & ANGELL, LLP

Signature

[ Moire O

Printed name

Christine C. O'Day

Date January 31, 2005

Reg. No.

38,256

| hereby certify that this correspondence is being deposited with the U.S. Postal Service as Express Mail, Airbill No. EV 517 917 033

US, in an envelope addressed to: MS Post Issue, Com 0|

shown below.

Dated: January 31, 2005

r for Patents, P.

475730
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(Elisabeth Dunkle)




| hereby certify that this correspondence is being deposited with the U.S. Postal
Service as Express Mail, Airbill No. EV 517 917 033 US, in an envelgpe
addressed to: MS Post Issue, Commissione
Alexandria, VA 22313-1450, on the date s|

Docket No.: 568827(45107)
(PATENT)

-fdated: January 31,2005  Signature:

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Claus Meese

Application No.: 10/130,214 Confirmation No.: 9833
Filed: May 14, 2002 Art Unit: 1624

For. STABLE SALTS OF NOVEL Examiner: Z. C. Tucker

DERIVATIVES OF 3,3-
DIPHENYLPROPYLAMINES

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT (IDS)

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

- Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and
Trademark Office is hereby directed to the references listed on the attached
PTO/SB/08.

A copy of each reference on the PTO/SB/08 is attached. It also is noted that

the cited document was identified during prosecution of a counterpart application.

This Supplemental Information Disclosure Statement is filed after payment of
the Issue Fee. While it is understood that no documents may be considered and made
of record following payment of the Issue Fee, Applicants nonetheless request that a
copy of this submission be included in the USPTO file history for the referenced

application.

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

475729
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Application No.: 10/130,214 2 Docket No.: 58827(45107)

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: January 31, 2005 Respectfully submitted,

By Mc“é\/

Christine C. O'Day
Registration No.: 38,256

EDWARDS & ANGELL, LLP

P.O. Box 55874

Boston, Massachusetts 02205

(617) 439-4444

Attorney for Applicant
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PTO/SB/08a/b (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/B/IPTO Complete if Known
Application Number 10/130,214-Conf. #9833
INFORMATION DISCLOSURE  |Fiing Date May 14, 2002

STATEMENT BY APPLICANT First Named Inventor Claus Meese

Art Unit 1624
(Use as many sheets as necessary) Examiner Name Z. C. Tucker
Sheet 1 of 1 Attomey Docket Number (58827(45107)

U.S. PATENT DOCUMENTS

- Pages, Columns, Lines, Where
Examiner | Cite Docuyment Number Publication Date Name of Patentee or Regvant Passages or Relevart
Initials* No." | Number-Kind Code? { #known) | MM-DD-YYYY Applicant of Cited Document Figures Appear

FOREIGN PATENT DOCUMENTS
X Publication Pages, Columns, Lines,
Examiner | Cite Foreign Patent Document Date Name of Patentee or Wha?e Relevant Passages | 1o
Initials* No." | Country Code® Number*Kind Code® (7 known) | MM-DD-YYYY Applicant of Cited Document or Relevant Figures Appear
BA |HU-212729B
BB [WOQ-89/06644 07-27-1989

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ** CITE NO.: Those document(s) which are marked with an double asterisk (**) next
to the Cite No. are not supplied because they were previously cited by or submitted to the Office in a prior application relied upon in this application for an earlier
filing date under 35 U.S.C. 120. *Applicant's uniqus citation designation number (optional). 2See Kinds Codes of USPTO Patent Documents at www.usplo.qov
or MPEP 901.04.  Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). *For Japanese patent documents, the indication of the
year of the reign of the Emperor must precede the serial number of the patent document. SKind of document by the appropriate symbols as indicated on the
document under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here if English language Translation is attached.

NON PATENT LITERATURE DOCUMENTS

Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initials” No.! magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T
. and/or country where published.

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.

'Applicant’s unique citation designation number (optional). 2Applicant is to place a check mark here if English language Translation is attached.

Examiner Date
Sianature Considered
475728
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Application No. (if known): 10/130,214 Attorney Docket No.: 58827(45107)

Certificate of Express Mailing Under 37 CFR 1.10

| hereby certify that this correspondence is being deposited with the United States Postal Service as
Express Mail, Airbill No. EV 517 917 033 US in an envelope addressed to:

MS Post Issue
Commissioner for Patents
P.0. Box 1450

Alexandria, VA 22313-1450

on January 31, 2005
Date

y(/

Signatu

Elisabeth Dunkle
Typed or printed name of person signing Certificate

(617) 439-4444
Registration Number, if applicable Telephone Number

Note:  Each paper must have its own certificate of mailing, or this certificate must identify
each submitted paper.

Transmittal (1 page)
IDS (Citation) by Applicant (2 References)
Information Disclosure Statement
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(19) Orsz4gkod: SZABADALMI (11) Lajstromsz4m:
LEIRAS 212729 B

§ (21) A bejelentés igyszdma: 1069/89 D Int. CLE
S (22) A bejeleniés napja:  1989. 01. 20. C 07 C 215/54
; (30) Els6bbségi adatok: C 07 C 21762
- 88/00207-6 1988. 01. 22. SE C 07 D 207106
m (86) Nemzetkozi bejelentési szam: PCT/SE 89/00016 C 07 D 207/12
"t (87) Nemzetkozi kozzétételi szém: WO 89/06644 C 07 D 21114
m C 07 D 211440
MAGYAR A 61 K 311135
§ KOZTARSASAG A 61 K 31/395
MAGYAR (40) A kézzététel napja: 1992, 01. 28,
_< SZABADALMI . .
HIVATAL (45) A megadas meghirdetésénck ddtuma a Szabadalmi

Kaozlonyben: 1996. 10. 28.

(72) Felialalék:

Glas, Gunilla, Spanga (SE)
Jonsson, Nils Ake, Sodenilje (SE) .
‘Mikiver, Lembit. Jirna (SE) (74) Képvisel:

Moses. Pinchas, Salisjé-Boo (SE) ADVOPATENT Szabadalmi Iroda, Budapest
Nilvebrant. Lisbet, Bromma (SE)

Sparf, Bengt Ake, Trangsund (SE)

{(73) Szabadalmas:
Pharmacia AB, Stockholm (SE)

(54) Eljdras 3,3-difenil-propilamin-szdrmazékok és ilyen vegyileteket
tartaimazé gydgyszerkészftmények elGallitdsdra

(57) KIVONAT

A waldlmany az (1) 4ltaldnos képlette! jellemzen uj 3,3- RS jelentése hidrogénatom vagy 1-4 szénatomos
difenil-propil-aminok é&s ilyen vegyiileteket tartalmazé alkilcsoport, és
gyOgyészati készitményck cl64llitdsdra vonatkozik. RS jelentése 1-6 szénatomos alkil-, 1-6 szénato-
Az (1) dltaldnos képletben mos hidroxi-alkil- vagy 1-adamantil-csoport,
R! jelentése hidrogénatom vagy metilcsoport, mimellett az R*® és R® szubsztituensekben
R? jelentése hidrogénatom, halogénatom, hidroxil-, egyittesen legaldbb 3 szénatom van, vagy
metil- vagy metoxicsoport, R* és R® egyiitt egy 4-6 szénatomos alkilénldncot
R? jelentése hidrogénatom, halogénatom. hidroxil-, képez. amely négy 1-4 szénaiomos alkilcsoport-
metil- vagy metoxicsoport, tal és adott esetben egy hidroxilcsoporttal van
R? jelentése hidrogénatom, halogénatom, hidroxil- helyettesitve.

vagy metoxicsopor, Az Gj vegyiiletck &s az ezeket tartalmazé gyégy-

X jelentése (2) altaldnos képletd csoport, amelyben szerkészitmények antikolinergids hatdsdak.
m
¢ R
i

OR / RS M~
H—CH,—CH,~ - N
C 2—CH—X N \ . -
4 R N

R

3

R (1) (2) 2
-

A leirds terjedelme: 28 oldal (ezen beliil 5 lap dbra)
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! HU 212729 B 2

A taldlmény tdrgy4t 4j, antikolinergis hat4si 3,3-dife-
nii-propil-amin-szdrmazékok és ezekel tartalmazo gyé-
gyaszati készftmények el6dllitdsi eljardsa képezi.

A 215 499 sz. svéd szabadalmi leirds ismertet né-
hény 3,3-difenil-propilamint, amelyck kedvez§ hatédsu-
ak a szfvre és a vérkeringésre. Ezek a gy6gyhatdsi
3,3-difenil-propilaminok szekunder aminok. Ugyanez
a svéd szabadalmi lefrds néhdny koztiterméket is be-
mutat, amelyek az amin nitrogénjén aromés szubsztitu-
enseket tartalmaz6 tercier aminok. Sem a véglerméke-
ken (szekunder aminok), sem a kdztitermékeken (terci-
er aminok) nincs a fenil-csoportokon orto-helyzetd hid-
roxil vagy metoxi csoport; a szabadalmi igény kifeje-
2etten csak meta- és para-szubsztituensekre vonatko-
zik.

Ismeretes, hogy a kereskedelmileg kaphaté gyégy-
hatdsu szer. a terodilin az (A) szerkezeti képletiel jelle-
mezhet§, antikolinergids hatdsu, &s j61 felszfvédik a
szervezetben. Biol6giai felezési ideje azonban igen
hosszi, ¢és mint 16bbféle hatdsi szer, ckozben mis
farmakoldgiai szerepet is jatszik, fgy kalcium-antago-
nista, noradrenalin antagonista, antihisztamin tulajdon-
s&gu ¢és erGs hatdssal van a szivre is.

A 3446901 sz. USA-beli, valamint az 1 169 944 és
I 169 945 sz. brit szabadalmi lefrdsok is 3,3-difenil-
propilaminokkal foglalkoznak, amelyeknek gyégys-
szati készitményei depressziellenes hatdsuak. llyen az
N.N-dimetil-3-(2-metoxi-fenit)-3-fenil-propilamin,
amely kémiai szerkezetét tekintve a legkozelebbi ha-
sonldsdgot mutat a jelen taldlmiény szerinti anyagokkal
(l4sd az osszehasonlité prébidkat a lefrds végén). A
111 894 sz. dén szabadalmi leirds kiilonleges eljdrdst
mutat be egyes olyan difenil-alkil-aminok el64llitdsdra.
amelyek hatissal vannak a szfvre és a vérkeringésre.
Az itt szereplé vegyiiletek primer és szekunder ami-
nok. és egyikiikben sincs a fenil-gydrin orto-helyzet-
ben sem hidroxil. sem alkoxi szubsztituens. A Chemi-
cal Abstracts 97, 120 105n (1982) leirdsban szerepel-
nek olyan N-aril-alkil-izokinolinok, amelyekben lehet
a fenil-gydrdn orto-helyzetben hidroxil csoport. E ve-
gyiletek szimpatolitikus hatdsiak, és az aromds
szubsziituenseket a nitrogénatom hordozza.

A aldlmdny célja olyan 4j tfpust 3,3-difenil-propil-
aminok el6dllftdsa, amelyek antikolinergids hatdsa
jobb. elsGsorban az emlilett egyéb rendszerekéhez ké-
pest és akut toxikussdguk szempontjabé!.

A taldlmdny célja tehdt az (1) dltaldnos képletd, yj
3.3-difenil-propil-amin-szdrmazékok el64llfidsa; ebben
a képletben
R! jelentése hidrogénatom vagy metilcsoport,

R? jelentése hidrogénatom, halogénatom, hidroxil-.
metil- vagy metoxicsoport,

R? jelentése hidrogénatom, halogénatom, hidroxil-,
metil- vagy metoxicsoport,

R* jelentése hidrogénatom, halogénatom, hidroxil-
vagy metoxicsoport,

X jelentése (2) dltaldnos képletd csoport, amelyben

R® jelentése hidrogénatom vagy 1-4 szénatomos

alkilcsoport, és

RS jelentése 1-6 szénatomos alkil-, 1-6 szénato-
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mos hidroxi-alkil- vagy 1-adamantil-csoport,
mimellett az RS és R® szubsztituensekben egyiit-
tesen legaldbb 3 szénatom van, vagy

R3 és RO egyiitt egy 4~6 szénatomos alkilénléncot

képcz, amely négy 1—4 szénatomos alkilcso-
porttal és adom esetben egy hidroxilcsoporttal
van helyettesftve.

Az (1) ltaldnos képletd vegyiiletek sékat is alkot-
hatnak fiziol6giailag elfogadhat6. szerves és szervetien
savakkal, fgy a taldlmdny a szabad bdzisokon kfviil
ezek savaddlciés séit is magiban foglalja. lyen s6kép-
z6 sav ichet példdul a sésav, a hidrogén-bromid, a
hidrogén-fumardt és ezekhez hasonlék.

Ha az j vegyiiletek optikai izomereket alkothat-
nak, a talilmény a racém keveréken kiviil kiterjed az
egyes enantiomerekre is 9nmagukban.

Az (1) 4ltaldnos képletben X helyén 4116 tercier
amin-csoportok eldnyos valtozatai az (a)—(f) képletdek,
amelyek adott esctben egy vagy 16bb hidroxilcsoportot
is tartalmazhatnak.

Néhany példa az el6nyos. (1) 4ltaldnos képlerd ve-
gyiiletekre:

— N,N-diizoporpil-3-(2-hidroxi-5-metil-fenil - 3-fe-
nil-propilamin és ennck (+)-izomerje.

~ N-metil-N-terc-butil-3-(2-hidroxi-fenil)-3-fenil-
propilamin,

—  N-metil-N-terc-butil-3-(2.4-dihidroxi-fenil )-3-fe-
nil-propilamin.

- N-metil-N-terc-butil-3-(2-hidroxi-fenil)-propil-
amin, :

- N,N-diizopropil-3.3-bisz-(2-hidroxi-fenil )-propil-
amin,

— N.N-diizopropil-3-(2,5-dihidroxi-fenil)-3-fenil-
propilamin,

- N-metil-N-terc-butil-3-(2,5-dihidroxi-fenil)-3-fe-
nil-propilamin,

— N,N-diizopropil- 3-(2-metoxi-fenil )- 3-fenil-propil-
amin,

- N-[3-(2-metoxi-fenil)-3-fenil-propil}-2.2,6,6-tetra-
metil-piperidin.

Az (1) dltaldnos képletd vegyiileteket a taldlmény
énelmében oly médon 4llitjuk el8. hogy
a) cgy (3) dlualdnos képletd, reakifv észterczéssel el§-
dlliton 3,3-difenil-propanol szdrmazékot. ahol az
R'-R* szubsztituensek a fenti meghatdrozdsoknak
felelnek meg, az esctleges hidroxil csoportok védve
lehetnek — el6nydsen ~ metilezéssel vagy beanzile-
2éssel, Y helyén pedig lecserélhetd csopon, el6nyo-
sen halogén, alkil vagy aril-szulfonil-oxi csoport
all, reagéltatunk egy (4) dltaldnos képletd aminnal,
amelyben X szubsztituens a fenti meghatdrozasnak
felel meg; vagy
egy (5) dltaldnos képletG 3,3-difenil-propionamid
szdrmazékot, amelyben az R'-R* és X szubsztitu-
ensek a fenti meghatdrozasoknak felelnek meg, az
esetleges hidroxil csoportok pedig védve lehetnek.
clonydsen komplex fém-hidriddel redukélunk;
vagy
egy (7a) vagy (7b) slaldnos képletd 3,3-difenil-
propil-amin szdérmazékot — ahol R, RZ, R, R* & X

b

-~

<

-
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Jelentése egyezik a targyi kérben megadotual és az
adou esetben jelenlevé hidroxilcsoportok pedig
védve is lehetnek, W helyén pedig hidroxilesoport
vagy halogénatom 411 - redukélunk ; vagy

az X jelentésében RS helyén metilcsoportot, R® he-

lyén pedig 2-6 szénatomos alkil-, 26 szénatomos

hidroxi-alkil- vagy 1-adamantil-csoportot tartalma-

26 (1) dltaldnos képletd vegyilletek el64llftds4ra

egy (6) dltaldnos képletd szekunder 3,3-difenil-pro-

pil-amin szdrmazékot - a képletben R!, R2, R? és

R* jelentése egyezik a t4rgyi krben megadottal, és

a vegyiiletben az esetleges hidroxilcsoportok védve

lehetnek, Z helyén pedig a fenti meghatdrozasok

szerinti R® szubsztituensek egyike 4llhat metilcso-
port kivételével — N-metileziink;

majd

— kivdnt esetben a kapou (1) shaldnos képletd vegyii-
letet feniicsoporton halogénezziik,

- az adott esetben jelenlévs védGesoportokat lehasfi-
juk;

— kivént esetben a kapott, (I) éltalinos képletnek
megfelel§ bazist fiziolSgiailag elfogadhat6 savak-
kal savaddfci6s s6vd alakitjuk &t, vagy forditva;
€s/vagy

— kivént esctben az optikai izomerek kapott elegyét
az egyedi enantiomerekre v4lasztjuk szét.

A fent leint eljardsi mdveleteket 5nmagukban ismert
médszerekkel és/vagy az aldbbiakban ismertetett pél-
ddk szerint, mindig a kivdnt amino-csoportoknak és a
benzolgy(riikdn lév6 szubsztituenseknek megfelelGen
hajthatjuk végre. ’

A hidroxil-véd6csoportok eltdvolitdsat példsul hid-
rogén-bromiddal, bér-tribromiddal val6 kezeléssel
vagy katalitikus hidrogénezéssel hajthatjuk végre.

Az optikai izomerek elegyeinek szétvilaszisét
egyedi enantiomerckse a kirélis savakkal alkotott s6k
frakcionalt kristilyosiissdval vagy kirdlis oszlopon
végzett kromatografids szétvalaszidssal végezhetjiik.

_ A (8) dlaldnos képletd vegyiiletek, amelyekben

R'-R* szubsziituensek a fenti meghatdrozdsoknak fe-

lelnek meg, valamint a megfelels védeu vegyilletek (ha

védett hidroxil csoportokat tartalmaznak) alkalmas
koztitermeékek példdul az (I) 4ltaldnos képletd vegyiile-
tek elGatlitdsdhoz. Ezek a vegyiiletek kiilonféle, 6nma-
gukban ismert mddszerekkel 4llfthaisk el6, példaut

Ggy. hogy egy megfelelGen helyettesftett (9) &ltaldnos

képletd difenil-metdnra valamely alkalmas b4zis. pél-

déul nérium-amid jelenlétében a (10) képletd etilén-
oxidot addicionaljuk.

A (8) 4dlaldnos képletd vegyiileteket a megfelels
3.3-difenil-propionsav szdrmazékok redukéldsdval is
el§ lehet dllitani, elénydsen komplex fém-hidridek al-
kalmazdsgval.

A (8) alalanos képletd 3,3-difenil-propanolok ké-
nyelmesen 4talakithai6k a megfelel6, (3) 4ltaldnos kép-
lewd. reaktivan észierezett szdrmazékokka Gnmagdban
ismert médszerrel, igy a hidroxil csoport eltdvolitds4-
val, pl. halogénatomra, alkil vagy aril-szulfonil-oxi-
csoportra valf kicseréléssel.

Az (5) 4laldnos képleti 3,3-difenil-aminokat hasz-

d

~

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 168

10

15

20

25

30

35

40

45

S0

S5

60

néljuk a (b} eljirds kiinduldsi anyagaiként. Ezek el64l-
ithaték pl. a fent emlitett 3,3-difenil-propionsav szér-
mazékok és a megfelel6 amin reagéltatdsdval.

A (d) cljdrds kiinduldsi anyagaiként haszn4lt sze-
kunder aminok kényelmesen elS4llfthatk, ha H,N-Z
4ltaldnos képletd primer amint [amelyben Z jelentése
egyezik a d) eljardsndl a (6) 4ltaldnos képletnél meg-
adoual] reagdlatjuk a megfelelS, reakifvan észierezent
3,3-difenil-propanollal, az (a) cljardssal analég médon,
vagy a megfelelS szekunder 3,3-difenil-propionamidok
redukdldsdval, a (b) eljdrds analGgidjdra.

Az emlftett szekunder aminok el&éllithaték a (11)
dltaldnos képletd, telftetlen hidroxi-aminok redukdldsa-
val, aho! R'-R* &s Z szubszti k a fenti meghat4-
rozdscknak felelnek meg. Ez végrehajthaté egy 1€pss-
ben, katalitikus hidrogénezéssel vagy a megfelel6 teli-
tett hidroxi-amin redukciéjdval, elSnybsen komplex
fém-hidrid, igy Iftium-alumfnium-hidrid alkalmaz4s§-
val, majd a hidroxilcsoport eltdvolftdsdval katalitikus
redukcid segftségével. Mads médon eljarva, el6szor a
hidroxilcsoporiot viz alakjdban lchasitjuk, majd a kép-
zadou telitetlen amint redukéljuk.

A (11) éltaldnos képletd, telitetlen hidroxi-aminok
kényelmesen elG4llithaték dgy. hogy a (13) dlaldnos
képletd benzofenon-szirmazékhoz, amelyben az R'-
R4 szubsztituensek az elfbbi meghatdrozdsoknak fclel-
nck meg. (12) dlwaldnos képletd Schiff-bdzist addfcio-
nilunk bizis, el6nydsen litiumorganikus b4zis, gy fti-
um-diizopropil-amid jelenlétében.

A waldlmdény szerint az (1) dltaldnos képletd vegyii-
letek szabad bazis vagy fiziolégiailag elfogadhaté sav-
val sév4 alakitont formdit alkalmas gy6gyszerkészit-
ménnyé alakithatjuk 41, igy ordlis alkalmazdsra. injek-
ci6 form4jsba vagy hasonl6ba, a szokdsos gy6gyszeré-
szeti eljardsokkal. Az ilyen, taldlmany szerinti gyégy-
szerkészfimények az (1) dlalinos képletd vegyiiletet
vele 8sszeférhet§ hordozéanyagokkal vagy higit6sze-
rekkel egyiitt tartalmazhatjsk, a szok4sos szakmai is-
meretek szerint . Hordoz6ként birmilyen iners anyag
alkalmazhat6, ak4r szerves, akdr szervetlen, amely al-
kalmas az emésztGrendszerbe, b6r al4 vagy parenterdli-
san val6 bevitelre, igy viz, zselatin, gumi arabicum,
lakt6z, mikrokristdlyos celluléz, keményit6, nétrium-
keményit6-glikoldt. kalcium-hidrogén-foszf4t, magné-
zium-szteardt, talkum, kolloid, szilicium-dioxid és ha-
sonlék. A készitmények ezenkiviil més, gy6gydszatilag
aktiv szereket is tartalmazhatnak, fgy stabilizétorokat,
nedvesftGanyagokat, emulgedtorokat, illatosftészere-
ket, puffereket és hasonlékat.

A taldlmény szerinti készftmények orélis alkalma-
z4sra lehetnek szildrdak vagy folyékonyak, igy tablet-
tdk, kapszuldk, porok, szirupok, elixirek és hasonlék.
Parenterdlis adagolisra lehetnek steril oldalok, szusz-
penziék vagy emulziék és hasonlék.

A 1aldlmény szerinti vegyiiletek és készitményck
alkalmazhaték kolin okozta rendellenességek, fgy
kontrolllatlan vizeletcsurgds ellen. Mint ismeretes, az
adagol4s tobb tényez6tSl fiigg, fgy a kivédlaszton ve-
gylilet hatdsossdgat6l, a beadds médjatél, a beteg €let-
koratdl €s testsiily4tol, dllapota silyossdgat6l és hason-
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16kt61. A napi adag példdul 0,05 mg és 4 mg kozou
véltozhat testsilykilogrammonként, amely beadhaté
egy vagy tSbb részleiben, egy-egy részlet hatdanyag-
tanalma 0,05 és 200 mg kozot mozoghat.

A wlélmény szerinti eljarést az aldbbi, nem korl4to-
z6 p€lddkkal mutatjuk be.

Allaldnos megjegyzések

A 'H-NMR spektrumokat CDCly-ban vettiik fel,
JEOL PMX60 spckurométerrel. Egyes esctekben csak
korlftozott s24mi csiicsot kozliink, amennyiben a jel-
lemzéshez ezek elegend6k.

A feltiintetett kitermelések legiobbnyire olyan
nyers termékekre vonatkoznak, amelyek kell6 tisztasé-
guak a kovetkezd 1épéshez valé felhaszndldsra.

Oldészerekre vonatkozd rividftésck:

IPE = diizopropil-éter
PET = petroléter
éter = dietil-éter

Aminokra vonatkoz6 roviditések:
IPA = diizopropil-amin
TBA = terc-butil-amin

Az olvadéspontokat Kocflerb-lokkon hatdroztuk
meg.

A h6mérsékleteket "C-ban adjuk meg.

A mosdsi lépésekhez vizet hasznstunk, kivéve, ha
mésképp hatdrozzuk meg.

1. példa
4-Fenil-3.4-dihidrokumarinok elédllitdsa

a) 4-(2-Metoxi-5-metil-fenil)-6-metil-3,4-dihidro-

kumarin (1)

96,0 g (0.5 m6l) 2-metoxi-S-metil-fahéjsav, 108 g
(1.0 mdl) p-krezol, 200 m! tetralin és 20 g WOmény
kénsav elegyét lassan forrdsig, 145—150 "C-ig melegit-
jiik. 1,5-2 6ra eltelte utdn az elegyet lehdijiik, dietil-
€terben felvessziik, vizzel €s ndtrium-karbonét-oldattal
mossuk, szdritjuk, és bepédroljuk. 138 g (97%) nyers
olaj marad vissza, amit acetonbSl két alkalommal 4t-
kristdlyosftunk. {gy a kivdnt lakiont fehér kristdlyos
anyagké&nt kapjuk, amely 126-127 “C-on olvad.
Elemanalizis a CgH 3O (282.3) dsszegképlet alapjdn:
szémitott: C:76,57%; H:643%; 0O: 17,00%;
talait: C:76.9%. H:644%; 0: 17,0%.

b) 6-Hidroxi-4-fenil-3.4-dihidrokumarim (1) ha-
sonl6 médon allitunk el6 97%-os hozammal fahéjsav-
b6l és hidrokinonbél. Op. 138 “C (IPE-éter).
Elemanalizis a C,sH,0; (240.3) dsszegképlet alapjan:
szémitott: C:76,57%. H:643%: O: 17.00%;
talalt: C:76,4%; H:631%; 0:17.2%.

c) 4-(2-Metoxi-4-metil-fenil)-7-metil-3,4-dihidro-
kumarint hasonléan 4llitunk el6 2-metoxi-4-metil-fa-
héjsavbél és m-krezolbdl. Hozam: 58%; op. 147-
148 "C (IPE-aceton).

Elemanalfzis a C,gH;30, (282,3) osszegképlet alapjan:
szdmftow:  C:76,57%; H:6.43%; 0: 17,00%:
talalt: C:764%;, H:631%; 0:17.2%.

90 g (0.32 mél) fenti laktont 500 mi metilén-diklo-

ridban 115 g (0,46 mél) bér-tribromiddal 24 6rén &t
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visszafolyatds kbzben forralunk, az oldatot bepdroljuk.
a maradékot dietil-éterben felvessziik, az oldatot nitri-
um-karbont-oldattal €s vizzel mossuk, szdrftjuk &s be-
paroljuk. 80 g (93%) szirup marad vissza. amcly 4llds
kozben kristdlyosodik. IPE-PET elegyb6l végzett kris-
alyosfids eredményeként

d) 4-(2-Hidroxi-4-metil-fenil)-7-metil-3,4-dihidro-
kumarint (111) kapunk fehér kristélyok form4jdban, op.
137 °C.
Elemanalizis a Cy;H,¢0; (268.3) dsszegképlet alapjén:
szamfott:  C: 76,10%; H: 6,01%: 0: 17.89%.
taldlt: C:762%; H:6,30%; 0: 17,0%.

¢€) 8-Hidroxi-4-fenil-3,4-dihidrokumarint (IV) ha-
sonlé képpen kapunk fahéjsavbél és katecholbdl, 18%-
os hozamban. Op. 136 "C (IPE).
Elemanalizis a C;sH,,0; (240,2) sszegképlet alapjén:
szdmftott: C:7499%:. H:504%; 0: 19,98%;
tatdit: C:750%. H:501%; 0: 19.90%.

f) 4-(2-Metoxi-fenil)-3,4-dihidrokumarint (V) ha-
sonlé képpen 4llftunk 16 metil-2-metoxi-cinnamétbél
&s fenolbél, 45%-os hozamban. A nyers reakcidelegyet
metil-3-(4-hidroxi-fenil)-3-(2-metoxi-fenil )-propionat
szennyezi. Ezen mellékierméket jéghideg nétrium-hid-
roxid-oldattal eldvolitjuk, igy a cfm szerinti vegyiiletet
olajként, kieléglt tisziasigban kapjuk ahhoz. hogy a
kovetkez6 lépésben felhaszndljuk.

2. példa
3.3-Difenil-propionsav-ésuerek elodllitdsa

a) Metil-3-(2-metoxi-4-metil-fenil)- 3-fenil-propio-

nds (VI)

78 g (0,327 m6l) 7-metil-4-fenil-3,4-dihidrokuma-
rin, 150 ml metanol, 150 mi aceton, 100 g (0,7 mdél)
metil-jodid és 55 g (0.4 m6l) kdlium-karbondt elegyét
24 6rén & visszafolyatds kozben forraljuk, majd szdr-
jiik, és az olddszert lepdroljuk. A maradékot dietil-éter-
ben oldjuk, az oldatot vizzel mossuk, széritjuk €s bepa-
roljuk. 86 g (92%) viszkézus olajat kapunk.

NMR: 3 6.6-7.2 (m, 8H); 49 (t. tH), 3.8 (s. 3H); 3.5

(s. 3H); 3.0 (d, 2H): 2.2 (s, 3H).

b) Metil-3,3-bisz(2-metoxi-fenil)-propiondtot (VH)
hasoniéképpen kapunk az 1) példa szerinti (V) lakion-
b6l 96%-os hozamban, op. 84-87 “C (IPE).
Elemanalizis a C gH;g0, (300.4) dsszegképlet alapjdn:
szamfiowt: C:7198%. H:6.71%: 0:213%:
talélt: C:71.4%; H: 6.67%; 0:21.6%.

c) Metil-3-[2,3-di(benzil-oxi)-fenil]-3-fenil-propio-
ndiot (VIH) hasonléképpen éllitunk el§ kvantitativ ho-
zamban az le) példa szerinti (IV}) laktonbd] és benzil-
kloridbél metanolban. A kidlium-karbonét meilett a re-
akcibelegy egy kevés nitrium-jodidot is tartalmaz. Op.
72 °C (IPE).

Elemanalizis a CygH,30, (452,5) 6sszegképlet alapjan:
szémitot:  C: 79,63%: H: 6.24%; 0: 14,14%;
talalt: C: 7199%. H: 6.15%:; 0:14,1%.

d) Metil-3-[2-(benzil-oxi)-fenil |- 3-fenil-propiondtot
(IX) hasonl6képpen 4llfunk €16 4-fenil-3,4-dihidroku-
marinb6l és benzil-kloridb6l 81%-os hozamban. visz-
kézus olaj alakjdban.
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NMR: 3 7.2 (m, 14H); 4.9 (s, 2H, t, 1H); 3,5 (s, 3H);

3.0(t 2H). :

d) Meril-3-(2-metoxi-5-metil-fenil)-3-fenil-propio-
nétot (X) hasonl6képpen kapunk 6-metil-4-fenil-3,4-
dihidrokumarinbél, 96%-o0s hozamban.

NMR: & 7.4 (m, 8H); 5.0 (1, 1H); 3.9 (s, 3H); 3.7 (s.
3H); 3.2 (d, 2H). 2,4 (s, 3H).

) Metil-3,3-bisz(2-metoxi-5-metil-fenil)-propiond-
tot (XI} hasonléképpen kapunk kvantitatfv hozamban
az 1a) példa szerinti (1) laktonbé] és metil-jodidbél.
NMR: 8 6,6-7,1 (m, 6H); 5.1 (1, 1H); 3.7 (s. 6H); 3.5

(s. 3H): 3.0 (d, 2H); 2,2 (s, 6H).

8) Metil-3-[2,5-di(benzil-oxi)-fenil]-3-fenil-propio-
ndtot (XI1} hasonl6képpen kapunk 90%-os hozamban
az 1b) példa szerinti (I1) laktonbél és benzil-kloridbol.
NMR: 8 6.8-7.4 (m, 18H); 50 (s, 4H, ¢, 1H); 3,7 (s,

3H): 3.1(d, 2H).

h) Metil-3,3-bisz{ 2-(benzil-oxi)-4-metil-fenil]-pro-
piondtot (Xi11) hasonléképpen kapunk 95%-o0s hozam-
ban az 1d) példa szerinti (I1I) laktonb6! és benzil-klo-
ridbdl. Gdzkromatogréfidsan a termék homogén, és a
tomegspekiruma helyes molekulatémeget mutat.

i) Etil-3-(2,4-dimetoxi-fenil)-3-fenil-propiondt
(X1V) B8 g (0.5 m6l) etil-cinnanmét. 276 g (2.0 mdl)
dimetil-rezorcin és 50 g témény kénsav elegyét forr6
vizfiirdSn 2 6rdn 4t keverjiik, majd az &sszes illékony
anyagot vikuumban ledesztilldljuk. A maradék olajat
dietil-éterben felvessziik. az oldatot natrium-karbonst-
oldaual mossuk, szérftjuk, majd bepéroljuk. 101 g
(64%) cfm szerinti észtert kapunk viszk6zus olaj for-
méjaban.

NMR: 8 6.4-7.2 (m, 8H); 4.9 (1, 1H); 4,0 (q, 2H); 3,7

(s, 6H); 3,0 (d, 2H); 1,1 (1, 3H).

) Meril-3,3-bisz(2,4-dimetoxi-fenil)-propiondtot
(XV) hasonlSképpen 4lliiunk el& metil-2 4-dimetoxi-
cinnamatb6) és dimetil-rezorcinb6l. Az igy kapott ter-
mék kb. 23% dimetil-rezorcint tartalmaz. A kivetkezs
lépésben tovébbi tisztitds nélkil hasznaljuk fel.

k) Metil-3-(5-klér-2-metoxi-fenil)-3-fenil-propiondt
435 g (1.68 mél) T. Manimaran és V. T. Ramakrishnan
dltal az Ind. J. Chem. B /8 (1979) 328 irodalmi helyen
leirt médon el64llitott 6-ki6r-4-fenil-3,4-dihidrokuma-
rint 140 g (3.5 mél) nétrium-hidroxid 500 ml vizzel
késziilt forré oldatdhoz adunk. Az oldatot 25 "C-ra hilt-
Jik, €s 442 g (3.5 mél) dimetil-szulfétot csepegtetiink
hozzd 1 6ra alatt, keverés és 25-35 "C-ra valé hdtés
kozben. Az elegyel még 2 6rdn 4t keverjiik, majd 100 g
nétrium-hidroxid 500 ml vizzel késziilt oldatdt adjuk
hozz4, €s addig keverjiik az elegyet, am{g tiszta oldatot
kapunk. Ehhez a metoxisav kicsapaséra feleslegben
velt mennyiségd (dmény sésavat adunk. A metoxi-sav
olaj alakjéban elkiiloniil, majd lassan kristdlyosodik.
Kisziirjiik, vizzel mossuk. és szaritjuk. 2-Propanolbél
val6 kristdlyosfuds eredményeként 455 g szintelen kris-
tlyos  3-(5-klér-2-metoxi-fenil)-3-fenil-propionsavat
kapunk. amely 144 "C-on olvad.

291 g (1.0 mél) fenti sav, 1 liter metanol és S0 g
6mény kénsav elegyét 8 6ran 4t visszafolyatds kdzben
forraljuk. Az oldészert ledesztilidljuk. a maradékot di-
etil-éterben felvessziik, vizzel és nétrium-karbon4t-ol-
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dattal mossuk, szérftjuk, majd bepdroljuk. 300 g
(100%) nyers olaj marad vissza. amelyet IPE-b6] 4t-
kristdlyosftunk, {gy a cfm szerinti vegyiiletet fehér kris-
tdlyos anyagként kapjuk, op. 6566 "C.

Elemanalfzis a C,4H,,/ClO; (304.8) Osszegképlet

alapjén:
szémitow:  C:67,0%;  H: 5.62%; Cl: 11,63%;
tal4ft: C:68.1%. H:582%; Cl: 11,7%.
3. példa
15114 1"‘

3.3-Difenil-propanolok

3-(2-Metoxi-4-metil-fenil)-3-fenil-propanol (XVI)

84 g (0,295 mdl) 2a) példa szerinti (VI) észter 150
mi szdraz dietil-éterrel késziilt oldatdt 11,3 g (0,295
mél) Htium-alumfnium-hidrid 300 ml széraz dietil-
éterrel késziilt szuszpenzibjshoz csepegtetjitk. Az ele-
gyet egy éjszakén 4t keverjilk, azut4n elfszor 11 g viz
6vatos adagoldsédval elbontjuk, majd 15%-o0s nitrium-
hidroxid-oldatot adunk hozz4 addig, amfg fchér
szemcsés csapadék képz6dik. A keveréket szdrjik, a
szlrletet vizzel mossuk, sz4ritjuk €s bepdroljuk. 71 g
(91%) olaj marad vissza, amely 4llds kbzben kris-
tédlyosodik. IPE-PET elegyb6l végzett dtkristdlyositds
ut4n fehér kristdlyos anyagot kapunk, amely 83 *C-on
olvad.

Elemanalizis a Cy3H;00; (256.4) 6sszegképlet alapjén:
szdmftott: C:79,65%. H:7.88%; 0:12.48%;
taldlt: C:79.4%; H: 1,89%; 0:12,7%.

b} 3,3-Bisz(2-metoxi-fenil)-propanolt (XVI1) hason-
16képpen kapunk kvantitaifv hozamban, viszk6zus
olajként a 2b) példa szerinti (VII) észterbdl.

c) 3-[2,3-Ditbenzil-oxi)-fenil]-3-fenil-propanolt
(XVIll) hasonléképpen kapunk 96%-os hozamban.
viszk6zus olajként a 2c) példa szerinti (VIII) &szter-
bsl.

d) 3-[2-(Benzil-oxi)-fenil]-3-fenil-propanolt (XIX)
hasonl6képpen kapunk olaj alakjiban, 78%-os hozam-
mal a 2d) példa szerinti (IX) észterb6l.

e) 3-(2-Metoxi-5-metil-fenil}-3-fenil-propanolt
(XX) hasoni6képpen kapunk olaj alakjdban, kvantitativ
hozamban, a 2e) példa szerinti (X) észterbSl.

) 3,3-Bisz(2-metoxi-5-metil-fenil)-propanolt (XXI)
hasonl6képpen kapunk 98%-os hozamban a 2f) példa
szerinti (XI) észterbGl. Op. 89 °C (IPE).

Elemanalizis a C,H,40; (300.4) 8sszegképlet alapjén:
szdmftot:. C: 7597%; H: 8.05%: 0:15,98%;
talalt: C: 7159%; H: 8,02%: 0:16.1%.

g)  3-[2.5-Di(benzil-oxi)-fenil}-3-fenil-propanolt
(XXII) hasonléképpen kapunk 88%-os hozamban a 2g)
példa szerinti (XII) észterbsl. Op. 78 "C (IPE).
Elemanalfzis a C;9H,30; (424,5) 6sszegképlet alapjén:
szdmitott: C: 82.05%. H: 6.65%; 0:11.31%;
taldht: C: 82,0%; H: 6,62%; Q:11,2%.

h)  3,3-Bisz[2-(benzil-oxi)-4-metil-fenil]-propanoit
(XXIII) hasonléképpen kapunk olaj forméjdban, 93%-
os hozamban a 2h) példa szerinti (XII1) észierbsl.

i} 3-(2,4-Dimetoxi-fenil)-3-fenil-propanolt (XXIV)
aranyszinii olajkéni, 92%-o0s hozamban kapunk a 2i)
példa szerinti (XIV) észterbél.
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NMR: 8 6.5-7,2 (m, 8H); 4.5 (¢, 1H); 3.8 (s, 6H); 3.6

(m, 2H); 2,0-2,6 (m, 3H).

§) 3.3-Bis2(2,4-Dimetoxi-fenil)-propanolt (XXV) ha-
sonl6képpen kapunk a 2j) példa szerinti (XV) szennye-
zett €szierbl). Az NMR-spekurum szerint a termék kb.
20% dimetil-rezorcint tartalmaz.

k)  3-(4-Fluor-fenil)-3-(2-metoxi-fenil)-propanol
(XXVI) 93,5 g (0.5 m6l) o-brém-anizolbél és 12 g
(0.5 m6l) magnéziumb6l 100 ml szdraz dietil-éterben
a szokdsos médon Grignard-reagenst készftiink. 62 g
(0.5 mél) p-fluor-benzaldehid 100 ml dietil-éterrel
késziilt oldatdt csepegtetjilk az oldathoz. Kb. 1 6ra
eltelte utén az elegyet ammonium-kloriddal megbont-
Jjuk, €s feldolgozzuk. 100,6 g (87%) 4-fluor-2'-met-
oxi-difenil-metanolt kapunk. A terméket IPE-PET
elegybdl dtkristlyosftjuk, a fehér kristslyok 88 "C-on
olvadnak.

Elemanalizis a C,H,,FO, (232,3) &sszeghéplet alap-

jan:
szémftott: C:72,40%: H:5.,64%:;
taldlt: C:729%. H:5.75%.

46,2 g (0.2 mo6l) fenti karbinolt 600 mi etanolban
4 g 5%-os szénhordozés pallddiumkatalizator jelenlé-
tében hidrogénezziik. Mintegy 5—-6 Gra alaut a reakci6
teljesen végbemegy, és a reakciGelegyet feldolgozzuk.
40 g (93%) 4-fluor-2'-metoxi-difenil-metdnt kapunk
édttetsz§ olaj alakjiban.

NMR: 6 6,8~7.2 (m, 8H): 4.0 (s, 2H): 3,8 (s, 3H).

71 g (0.33 m6l) fenti metén-szdrmazékot 100 ml
dietil-€terben 8,5 g (0.37 mdl) ndtriumbél kb. 300 ml
amméniban in situ eldllfton natrium-amid-oldathoz
adunk. Kb. 1 6ra eltelie utdn 17,5 g (0,395 mél) etilén-
oxid 75 ml dietil-éterrel késziilt oldatdt csepegtetjiik a
fenti elegyhez. A keverést 2 6rdn 4t folytatjuk, majd
leveg6irammal az ammdnia nagy részét eltdvolitjuk.
Ezutdn szildrd amménium-kloridot, majd vizet adunk a
maradékhoz. A szerves fdzist elvdlaszijuk, vizzel s 2N
s6savval mossuk. szaritjuk és bepdroljuk. 81,5 g (95%)
cim szerinti vegyiiletet kapunk, amely 61 “C-on (IPE-
PET) olvad.

Elemanalfzis a C¢H,;FO, (260.3) dsszegképlet alap-
Jan:
szdmitott:
talélt:

C:73.82%; H:6.,58%:
C:74.1%: H:6.77%.

1) 3-(5-Kldr-2-metoxi-fenil)-3-fenil-propanol

91.5 g (0.3 m6l) 2k) példa szerinti észter 500 ml
széraz dietil-éterrel késziilt oldatat nitrogén alan 114 g
(0,3 mél) litium-alumfnium-hidrid és 200 ml széraz
dietil-éter elegyéhez csepegtetjiik. Az elegyet egy €j-
szakdn 4t szobah6mérsékleten keverjiik, majd 11 g viz
és 11 g 15%-0s nétrium-hidroxid-oldat hozzdaddséval
elbontjuk. Feldolgozis uidn 72.5 g (87.5%) szintelen
olajat kiilonitink el. IPE-b6l végzett 4tkristdlyositds
utdn a cim szerinti vegyiiletet fehér kristdlyos anyag-
ként kapjuk, amely 80 “C-on olvad.
Elemanalizis a C,¢H;;Cl0, (276,8) bsszegképlet alap-

Jan:
szdmitott: C:69.43%; H:6.19%; Cl: 12,81%:;
alal: C:70,1%: H:6,44%: Cl: 12.9%.
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4. példa
3.3-Difenil-propil-p-toluolszulfondtok elddllitdsa

a) 3,3-Bisz{ 2-metoxi-fenil)-propil-p-toluolszulfo-

ndt (XXVII) ]

35 g (0.128 mé6l) 3b) példa szerinti (XVII) propa-
nol, 100 mi kloroform és 30 mi piridin elegyét kb.
-10 "C-ra hfiyjiik, és 29 g (0.15 mél) p-toluolszulfonil-
kloridot adunk hozz4. Az elegyet egy &jszakdn 4t hfil6-
szekrényben, kb. +5 *C-on 4llni hagyjuk, majd jeges
vizbe dntjitk. A szerves fézist vizzel és hideg 2N s6sav-
val mossuk, széritjuk, majd az oldészernt 50 “C alatti
hémérsékleten ledesztilléljuk. Kvantitatfv hozamban
egy nycrs olaj marad vissza, amelyet IPE-bS] dtkristé-
lyosftunk, fgy fehér kristdlyos anyagot kapunk, amely-
nek alacsony és hatdrozatlan az olvad4spontja.
Elemanalfzis a C4H20sS (426,5) dsszegképlet alap-

jan:
szdmitott: C:6758%; H:6,14%; S:7.52%;
aldl: C:66,8%; H:622%; S:71.76%.

b) 3-(2-Metoxi-4-metil-fenil)-3-fenil-propil-p-tolu-
ol-szulfondtot (XXXI) kvantitatfv hozamban kapunk a
3a) példa szerinti (XVI) propanolbé!.

c) 3-[2.3-(Dibenzil-oxi)-fenil |- 3-fenil-propil-p-tolu-
ol-szulfondtot (XXVIII) hasonléképpen kapunk sidri
olaj formé4jaban, 88%o0s hozamban a 3c) példa szerinti
(XVII) propanolbél.

d)  3-[2-(Benzil-oxi}-fenil]-3-fenil-propil-p-toluol-
szulfondtor (XXIX) hasonl6képpen kapunk 98%-os ho-
zamban a 3d) példa szerinti (XIX) propanolbél.

e) 3-(2-Metoxi-5-metil-fenil)-3-fenil-propil-p-tolu-
ol-szulfondtor (XXX) kvantitatlv hozamban kapunk a
3e) példa szerinti (XX) propanolbél. Op. 64 °C (IPE-
PET).

Elemanalizis a Cy3H,,0,S (396,5) Gsszegképlet alap-

jén:
szamitott: C:69.67%:. H:6.10%: S: 8.09%:
talélt: C: 69.8%: H: 6,20%; S:7.85%.

) 3.3-Bisz(2-metoxi-5-metil-fenil)-propil-p-toluol-
suulfondror (XXX} kvantitativ hozamban kapunk a 3f)
példa szerinti (XXI) propanolb6l. Op. 117 °C (aceton-
PET).

Elemanalizis a CyH30OsS (454.5) dsszegképlel alap-

jén:
szdmftott C:68.7%; H:6,65%:; S:7,05%:
waldlu C:688%; H:6,66%; S: 711%.

g) 3-[2,5-Di(benzil-oxi)-fenil]-3-fenil-propil-p-tolu-
olszulfondtot (XXX11I} hasonl6képpen kapunk kvantitativ
hozamban a 3g) példa szerinti (X XII) propanolbél.

h)  3,3-Bisz[2-(benzil-oxi)-4-metil-fenil]-propil-p-
toluolszulfondtor (XXXIV) hasonléképpen kapunk
86%-0s hozamban a 3h) péida szerinti (XXIII) propa-
nolbél.

i) 3-(2,4-Dimetoxi-fenil)-3-fenil-propil-p-toluol-
szulfondtot { XXXV) hasonl6képpen kapunk 96%-os ho-
zamban a 3i) példa szerinti (XX1V) propanolb6l.

§)  3.3-Bisz(2.4-dimetoxi-fenil)-propil-p-toluolszul-
fondtor (XXXVI) hasonl6képpen kapunk a 3j) példa
szerinti (XXV) propanolbdl. A terméket dimelil-rezor-
cin szennyezi,
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b} N-(terc-Butil)-3-[2.3-di(benzil-oxi)-fenil]-3-fe-

nil-propil-amin (LI) és hidrokloridja

A szabad bézist 78%-os hozamban kapjuk a 4c)
p€lda szerinti (XXVIID) tozildtbél. A hidrokloridsé
184-185 “C-on olvagd (aceton-metanol-IPE).
Elemanalizis a C;3H3NO,Cl (516,1) $sszegképlet

alapjan:

szdmftott; C:76,719%; H:7,42%; N:2,71%.:
0:620%; Cl: 6,87%:;

taldlt: C:76,3%; H:7,30%; N:2,72%,
0:6,42%; Cl: 6,81%.

¢) N-(terc-Butil)-3-{2(benzil-oxi)-fenil ] - 3-fenil-

propil-amin (L1} és hidrogén-oxaldtja

A szabad bdzist 84%-o0s hozamban kapjuk a 4d)
példa szerinti (XXIX) tozil4tb6l. Az oxélsavas s6 olva-
dédspontja 198 °C (aceton-€ter).
Elemanalizis a Cy3H33,NOs (463,6) dsszegképlet alap-

jan:
szdmitott:  C:72,54%. H: 7,18%: N: 3,02%:
taldle C:718%: H:7,13%:; N: 295%.

d} N-(terc-Butil}-3-(2-metoxi-§-metil-fenil)-3-fenil-

propil-amin (LII) és hidrokloridja

A szabad bdzist 90%-os hozamban kapjuk a de)
példa szerinti (XXX) tozildtb6l. Eteres hidrogén-klo-
riddal val6 kezelés hatdsdra némiképp higroszképos sé
képz6dik. amely feltehetSen 174 molekula vizet tantal-
maz. Op. 171 °C (ctanol-éter).

Elemanalfzis a CpH}NO - HCI - 1/4 H,0 (352.5)

dsszegképlet alapjin:

szdmftot: C:71.55%; H:8,74%; N: 3,97%;
0:5.67%:. C): 10.06%:

talélt: C:71,8%. H:872%; N: 4,05%;
0:557%; Cl: 10.1%.

¢} N-(terc-Butil)-3-(2-metoxi-4-metil-fenil)- 3-fenil-

propil-amin (LIV) és hidrokloridja

A szabad bizist kvantitatfv hozamban kapjuk a 4b)
péida szerinti (XXX1) tozildtbSl. A hidrokloridsé olva-
déspontja 138-139 °C (metanol-izopropanol). 3/4 mé}
vizet lartalmaz.
Elemanalizis a C;H3,NOC! - 3/4H,0 (361.5) 6sszeg-
képlet alapjan:

szamitott:

C:69.77%:. H:880%; N:3,88%; C1:9.81%:;
talalt

C:69.8%; H:8,76%; N:393%; C1:9,75%.

) N-(terc-Butil)-3,3-bisz( 2-metoxi-S-metil-fenil )-

propil-amin (LV} és hidrokloridja

A szabad bézist kvantitatfv hozamban kapjuk a 41)
példa szerinti (XXXM) tozildtbs). A hidroklorids6 olva-
déspontja 242 °C (aceton).

Elemanah'zis a Cy3H,NOCI (392,0) Bsszegképlet alap-
Jan:

szdmiltott:

C:70.47%;. H:8,74%: N:3IS57%; Ci: 9.05%;
talsh:

C:70.2%: H: 8.81%; N: 3,46%; Cl: 8,99%.
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&) N-(terc-Butil)-3-[2,5-di(benzil-oxi)-fenil]-3-fe-

nil-propil-amin (LVI) és hidrokloridja

A szabad bézist 85%-os hozamban kapjuk a 4g)
példa szerinti (XXXIII) tozil4tb6l. A hidrogén-klonrid-
s6 olvad4spontja 188 “C (etanol-éter).
Elemnanalfzis a C33H;gNO,C! (516,1) Ssszegképlet alapjén:

szdmitott: C: 76,719%: H:1,42%; N:2,71%;
0:620%; Cl:6.87%:

taldlt C:77.2%; H:7,50%; N:2,64%;
0:6,53%:. Cl. 6,85%.

h) N-(terc-Butil)-3, 3-bisz| 2-(benzil-oxi)-4-metil-fe-

nil]-propil-amin (LVII} és hidrokloridja

A szabad b4zist 94%-0s hozamban kapjuk a 4h)
példa szerinti (XXXIV) tozilétbsl. A hidroklordsé ol-
vad4spontja 210 “C (aceton-€ter).
Elemanalizis a Cj3HNOCl (544.2) osszegképlet

alapjén:

szdmitott: C: 77,25%; H:1.78%; N: 2,57%;
0:589%. Cl6.52%:

talalt: C: 77.6%. H: 7.82%: N:2.35%:
0:6,08%. CL 6.55%.

i) N-(terc-Butil)-3-(2,4-dimetoxi-fenil)- 3-fenil-pro-

pil-amin (LVIH) és hidrokloridja

A szabad bAzist 84%-os hozamban kapjuk a 4i)
példa szerinti (XXXV) tozildtbél. A hidrogén-klorid-sé
olvaddspontja 196 “C (aceton-etanol-éter).
Elemanalfzis a C;H,NO,Cl (363,9) dsszegképlet

alapjén:

szamitott: C:6931%. H:8.31%; N: 3.85%;
0:8.79%: Cl1:9.74%:

taldlu C: 69.3%:; H: 8,44%; N: 3,80%:
0:889%; CI9.81%.

J} N-{1erc-Butil)-3.3-bisz(2.4-dimetoxi-fenil )-propil-

amin (LIX) és hidrokloridja

A szabad bdzist 60%-os hozamban kapjuk a 4j)
példa szerinti (XXXVI) tozildtbdl. A hidrogén-klorid-
s6 olvaddspontja 251 *C (metanol-aceton).
Elemanalizis a CpHyuNO,Cl (424.0) dsszegképlet

alapjén:

szdmijtott: C:65,15%:. H:8,08%: N: 3,30%;
0:15.09%:. Cl: 8,36%:;

talélt: C: 64,5%; H: 8.06%: N: 3,57%;
0:15,3%; Cl: 8,67%.

k) N-(terc-Butil}-3-(4-fluor-fenil)-3-(2-metoxi-fe-

nil)-propil-amin (LX) és hidrokloridja

A szabad bdzist 89%-os hozamban kapjuk a 4k)
példa szerinti (XXXVII) tozildtb6l. A hidrokloridsé
olvadaspontja 194 “C (etanol-aceton).
Elemanalizis a CyoH,;NOFCI (351,9) osszegképlet

alapjin:

szamitott:

C:68.26%: H:7.73%; N:398%; Cl: 10,08%;
taldlc

C:689%: H:797%. N:401%; Cl: 9,69%.
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k) 3-(4-Fluor-fenil)-3-(2-metoxi-fenil)-propil-p-to-
luolszulfondtor (XXX VII) hasonl6képpen kapunk 88%-
os hozamban a 3k) példa szerinti (XXVI) propanolb6l.
Op. 67 °C (IPE).

Elemanalizis a CyyH;;FO,S (414,5) bsszegképlet alap-

jén:
szimftott:  C: 66,65%; H:S5,59%; S:7.714%;
taldlt: C:67,1%; H:5.69%; S: 7,78%.

1} 3-(2-Metoxi-fenil)-3-fenil-propil-p-toluolszulfo-

ndt (XLVII)

1080 g (10 mdl) anizol, 216 g (2 m6l) benzil-alko-
hol és 40 g p-toluolszulfonsav elegyét 2 6rén 4t vissza-
folyatss kozben forraljuk egy vizlev4lasztéval elldtott
késziilékben. Az anizol feleslegét azutdn ledesztilldl-
juk, az olajos maradékot dietil-éterben oldjuk. vizzel &s
nétrium-karbonét-oldattal mossuk, szdritjuk és frakcio-
ndlian desztilldljuk. {gy 304 g (77%) halvanys4rga ola-
jat kapunk, amely 53 Pa nyoméson 115-118 *C-on forr.
Az NMR-spcktrum alapjén a termék o-metoxi- €s p-
metoxi-difenil-metdn §:1 ardnyd keveréke. Ezt az
anyagot etilén-oxiddal a megfeleld propanolok keveré-
kévé alakitjuk, amint azt a 3k) példdban a (XXVI)
propanol el64llitdsdra lefriuk. Ezt a propanclelegyet
azutin a fentebb leirt m6don a p-toluolszulfondtok ke-
verékévé alakitjuk 4t. amelyb6l a cfm szerinti vegyile-
tet 35%-os hozamban kiilonftjilk ¢! IPE-b& végzen
kétszeni atkrisidlyosftdssal. Op. 108 °C.

Elemanalfzis a CpyHy40,S (396.5) dsszegképlet alap-

Jjén:
szamitott:  C: 69.67%; H:6,10%; S: 8.09%:;
taldlt; C:69.3%; H:6.00%:; S:8,17%.

m) 3-(5-KI6r-2-metoxi-fenil)-3-fenil-propil-p-tolu-

olszulfondt

66 g (0.24 m6l) 31) példa szerimi alkohol, 300 ml
kloroform €s 75 m! piridin elegyéhez részletekben 55 g
(0,29 mél) hideg p-toluolszulfonil-kloridot adunk. Az
clegyet 18 6rdn 41 5 “C-on tartjuk, majd az olddszen
vikuumban, 50 “C alauti hémérsékleten lepéroljuk. A
maradékot dietil-éterben felvessziik. Vizzel és 2N s6-
savval mossuk. szdritjuk. majd bepéroljuk. 100 g
(97%) szalmasirga szirup marad vissza. IPE-b6} vég-
zeu dikristdlyosilds eredményeként a cfm szerinti ve-
gyiiletet kapjuk. amely 89-90 "C-on olvad.
Elemanalizis a C;3HpClO;S (430.96) 6sszegképlet
alapjén:
szdmitout:
C:64.10%: H:538%;
talélt:
C: 64,4%;

S: 7,44%; Cl: 8,23%;

H:545%;, S:7,04%; Cl: 8,17%.
5. példa

Tercier 3,3-difenil-propil-aminok elddllitdsa

a) N.N-Diizopropil-3.3-bisz(2-metoxi-fenil)-propil-

amin (XXXVI11) és hidrogén-oxaldija

42,6 g (0.1 m6l) 4a) példa szerinti (XXVII) tozil4t,
100 ml acetonitril és 100 g (1,0 mél) diizopropil-amin
elegyét nyomdaséllé lombikban 80 *C-on 4-6 napon &t
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melegftjilk. Ezut4n az illékony anyagokat lepéroljuk, a
maradékot feleslegben vett 2N nétrium-hidroxid-oldat-
tal kezeljiik, és dietil-éterrel extrahdljuk. Az extraktu-
mot vizzel mossuk, majd 2N sésavval extrahdljuk. Ezt
az extraktumot dictil-éterrel mossuk, meghigosftjuk,
dietil-étervel extrahdljuk, az extraktumot vfzzel mos-
suk, szdrftjuk, derftjiik, szdrjiik 4s bepdroljuk. 24,0 g
(68%) nycrs olaj marad vissza. Ez! az olajat oxélsavas
s6v4 alakftjuk idgy. hogy a bézis acetonos oldaishoz
1 mél ekvivalens oxdlsav acetonos oldatdt adjuk. Op.
160-161 °C (aceton).
Elemanalfzis a C;sH3sNOg (445,6) dsszegképlet alap-
jan:
szdmitott:
C:67.39%; H:7,92%:;N: 3,14%;0: 21,55%;
taldl
C:61,2%: H: 8,22%;N: 2,94%;0: 21,9%.

b) N,N-Diizopropil-3-{2,3-di(benzil-oxi)-fenil]-3-

Jenil-propil-amin (XXXIX)

A szabad b4zist ugyanilyen médon kapjuk 75%-os
hozammal a 4c) példa szerinti (XXVIII) tozil4tbsl.
NMR: § 69-7,2 (m, 18H); 5,0 (s. 4H); 0.9 (d, 12H).

¢) N.N-Diizopropil-3-(2-metoxi-5-metil-fenil)-3-fe-

nil-propil-amin (XL) és hidrogén-fumardtja

A szabad bézist 69%-os hozammal kapjuk a 4e)
példa szerinti (XXX) tozildtb6l. A szok4sos fumdrsavas
s6v4 alakitjuk. Op. 176 “C (aceton).
Elemanalizis a Cp;H3yNOg (455,7) dsszegképlet alap-

jan:

szadmftott:

C:71,17%; H: 8,20%: N: 3,07%:; 0:17,6%;
taldlt:

C.:713%. H:827%. N:3.04%; 0:179%.

d) N,N-Diizopropil-3-(2-metoxi-4-metil-fenil)- 3-fe-

nil-propil-amin (XLI) és hidrogén-fumardija

A szabad bdzist 25%-os hozamban kapjuk a 4b)
példa szerinti (XXXI) tozil4dtbsl. A fumdrsavas s6 olva-
déspontja 147-148 "C (aceton).
Elemanalizis a Cy3;H1;NOg (455.7) Gsszegképlet alap-

jan:

szimitott:

C:71,17%; H:8,20%:. N:3,07% 0:17.6%;
talélt:

C:71.3%: H:8.14%; N:3.00%; 0:17.6%.

e) N.N-Diizopropil-3,3-bisz{ 2-metoxi-5-metii-fe-

nil)-propil-amin (XLH) és hidrokluridja

A szabad bédzist 78%-os hozamban kapjuk a 4f)
példa szerinti (XXXII) tozildtb6l. Ezt dietil-€teres hid-
rogén-klorid-séva alakitjuk a szokdsos médon. Op.
163-164 °C (aceton-éter).
Elemanalizis a C,sH3yNO,Cl (420.1) Osszegképlet

alapjdn:

szdmitont: C:7149%; H:9,12%; N:3.33%;
0:761%; Cl:844%;

taldlt: C:71,6%; H:9,08%; N:3,27%:
0:793%; CL 8.36%.
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) N.N-Diizopropil-3-(2,5-di(benzil-oxi)-fenil |- 3-fe-
nil-propil-amin (XLHI)
A szabad bazist 70%-os hozamban kapjuk a 4g)
példa szerinti (XXXIII) tozil4thél.
NMR: § 6.6-7.2 (m. 18H); 5.0 (s, 4H); 4.5 (1, 1H); 1,0
(d, 12H).

8) N.N-Diizopropil-3,3-bisz[2-(benzil-oxi)-4-metil-
fenil]-propil-amin (XLIV)
A szabad bé4zist 62%-os hozamban kapjuk a 4h)
példa szerinti (XXXIV) tozil4tbs).
NMR: 8 6.8-7.2 (m, 16H); 4.8 (s, 4H, 1, 1H); 0,9 (d,
12H).

h) N.N-Diizopropil-3-(2,4-dimetoxi-fenil)-3-fenil-
propil-amin (XLV)
A szabad bazist 56%-o0s hozamban kapjuk a 4i)
példa szerinti tozildtbsl.
NMR: 8 6.5-7.3 (m, 8H); 4.4 (t. 1H): 3.8 (s, 6H): 1.0
(d. 12H).

i} N.N-Diizopropil-3,3-bisz(2,4-dimetoxi-fenil)-pro-
pil-amin (XLVI)
A szabad bdzist 34%-os hozamban kapjuk a 4j)
példa szerinti (XXX V1) tozil &tbSl.
NMR: § 6.5-7.3 (m. 6H); 4.6 (1. 1H): 3.9 (s. 12H); 1.0
(4. 12H).

J) N.N-Diizopropil- 3-(4-fluor-fenil)- 3-(2-metoxi-fe-

nil)-propil-amin (XLVIi)

A szabad bizist 71%-os hozamban kapjuk a 4k)
péida szerinti (XXXVII) tozildbél.

k) N.N-Diizopropil-3-(2-metoxi-fenil}- 3-fenil-pro-

pil-amin (XLIX} és hidrogén-fumardija

A szabad bizist 86%-os hozamban kapjuk a 41)
példa szerinti (XLVIII) ozil4tbdl, majd a szokdsos mo-
don fumdérsavas sévé alakftjuk. Op. 134136 "C (ace-
1on-IPE) vagy 163-164 "C (metanol).
Elemanalizis a C,H1xNOs (441,6) dsszegképlet alapjan:
szdmitou:

C:70.72%. H:799%. N:328%: 0O: 18,12%;
talale:
C: 710.8%; H: 793%; N:328%; 0: 18,1%.

{) N-{3-(2-Metoxi-fenil)-3-fenil-propit |-2.2,6.6-1e1-

rametil-piperidin (LXIV)

Ezt a vegyiiletet ugyanigy kapjuk. 54%-os hozam-
ban a 41) plda szerinti (XLVIII) tozildtbd! és 2,2,6.6-
tetrametil-piperidinbgl. Op. 100 "C (IPE).

Elemanalizis a CyH;sNO (365.6) osszegképlet

alapjdn:
szémftott: C: 82.14%: H:9.65%: N: 3.83%:
aldh: C: 82.0%:; H:9,62%; N: 3,57%.

m) N.N-Diizopropil-3-(5-kidr-2-metoxi-fenil)- 3-fe-

nil-propil-amin

43.1 g (0,1 mél) 4m) példa szerinti tozildtot 4 na-
pon 4t 50 g (0.5 mdl) diizopropil-aminnal 100 ml ace-
tonitrilben 80 "C-on melegitiink. fgy 23 g (64%) nyers
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cfm szerinti vegyiiletet kapunk, amely gdzkromatogré-
fidsan vizsgdlva legaldbb 93%-os tisztasdgu.

n) N-{3-[2-(Benzil-oxi)-fenil ]-3-fenil-propil -

2.2.5.5-tetrametil-pirrolidin

Ez1 a vegytiletet hasonléképpen 4llfijuk cl§ a 4d) példa
szerinti (XXIX) tozilfth6! és 2.2.5,5-tetrametil-pirrolidin-
bdl. A terméket ragadés olajként kapjuk, amelyet tovébbi
tisztftAs nétkiil alakftunk a hidroxi-anal6gjévé [9ab) példa).

0) N-{3-[2-(Benzil-oxi)-fenil ]-3-fenil-propil})4-hid-

roxi-2,2,6,6-tetrametil-piperidin

Ezt a vegyiiletet hasonl6képpen Allftjuk el a 4d)
példa szerinti (XXIX) tozitdibot és 4-hidroxi-2,2,6.6-
tetrametil-piperidinbSl. A terméket ragadés olaj forma-
jéban kapjuk, amelyet tovébbi tisztitds nélkiil alakitunk
a hidroxivegyiilett¢ [9ac) péidal.

p) N-(2-Hidroxi-1,1,-dimetil-etil})-3-[ 2-(benzil-oxi)-

Jenil]-3-fenil-propil-amin

Ezt a vegyiiletet hasonléképpen 3llftjuk cl6 a 4d)
példa szerinti (XXIX) tozildtb6! és 2-amino-2-metil-
propanolb6l. A szildrd termék diizopropil-éterbél vég-
zeu kristalyositds utdn 103 °C-on olvad. Kiinduldsi
anyagként haszndljuk a 7p) példdban.
Elemanalfzis a C,H; NO; (389.5) dsszegképlel alapjn:
szdmftott:

C:80,17%; H:8,02%; N:3.60%; 0:8.22%;
taldl: :
C:80.0%: H:8.09%:. N:3.69%: 0:851%.

q) N-( 1-Adamaniil}-3-[2-(benzil-oxi)-fenil ]-3-fenil-

propil-amin

Ezt a vegyiiletet hasonl6képpen 4llitjuk el§ a 4d)
példa szerinti (XXIX) tozildtb6l €s 1-amino-adaman-
14nbél. A 7q) példdban kiinduldsi anyagként hasznil-
juk. A hidroklorid-szemihidritja, amelyet acetonitril-
ben 4llitunk el§, 225 “C-on olvad.
Elemanalizis a C3;H;NO - HCt - 1/2 H,0 (497.1)

Osszegképlet alapjdn:
szamitott: C:7731%; H:191%; N: 2.82%;
0:483%:. CL713%:
talall: C: 77.3%: H: 8.23%: N:2.65%:
0:5.04%; Ck7,14%.
6. példa

Szekunder 3,3-difenil-propil-aminok elddllitdsa

a) N-(terc-Butil)- 3,3-bisz( 2-metoxi-fenil }-propil-

amin (L} és hidrogén-oxaldtja

A 4a) példa szerinti (XXVII) tozildtot terc-butil-
amin nagy feleslegével melegitjiik az 5. példdban lefnt
modon, igy a szabad bézist 78%-os hozamban kapjuk,
majd a szokdsos médon oxilsavas s6vi alakitjuk. Op.
135-136 “C (aceton-éter).
Elemanalfzis a Cy;H;,NOq (417.5) sszegképlet alapjan:
szamftott:

C: 66,17%; H:1.48%; N: 3,36%; 0:22,99%;
tal4h:
C:656%: H:731%:  N:3.36%: 0:234%.
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1) N-(terc-Butil)-3-(2-metoxi-fenil)-3-fenil-propil-

amin (LX]) és hidrokloridja

A szabad bézist 88%-os hozamban kapjuk a 41)
példa szerinti (XLVIII) tozildtbél. A hidrokiorids6 205
“C-on olvad.
Elemanalfzis a C5H,,NOC) (333,9) 6sszegképlet alap-

Jén:

szémftott:

C:7194%; H:8,45%; N:420%; O: 4,79%:
waldlt:

C:711.9%; H:8,44%; N:4,67%; 0:4,79%.

m) N-(1,1-Dimetil-propil)- 3-(2-metoxi-5-metil-fe-

nil)-3-fenil-propil-amin (LXIl) és hidrokloridja

A szabad bazist 95%-os hozamban kapjuk a 4e)
példa szerinti (XXX) tozil4tb6! és terc-amil-aminbsl. A
hidrokloridsé olvad4spontja 188-189 °C (etanol-ace-
ton).
Elemanalizis a C,H;,;NOCI (362,0) 8sszegképlet alap-

jén:

szdmflott: C:73,00%; H:891%: N: 3,87%:;
0:442%; Cl:9,80%;

talah: C:73,4%:; H: 8,98%; N: 3,83%;
0:461%; CLY9S1%.

n) N-(1,1-Dimetil-propil)-3,3-bis(2-metoxi-5-me-

til-fenil)-propil-amin (LXII) és hidrokloridja

A szabad bazist 94%-o0s hozamban kapjuk a 4f)
példa szerinti (XXXII) 1ozildibél &s terc-amil-aminbol.
A hidrokloridsé olvadispontja 210 °C (etanol-aceton).

Elemanalfzis a C,H3;sNO,Cl (406.0) 8sszegképlet

alapj4n:

szamftou: C:71,00%: H:894%; N: 3,45%:
O: 7.88%, Cl: 8,73%:.

alile C:71.1%:. H:901%: N: 3.60%.
0:792%. CL8.13%.

o) N-(1erc-Butil)-3-( 5-klér-2-metoxi-fenil)-3-fenil-

propil-amin

43,1 g (0.1 mél) 4m) példa szerinii tozildtot 100 mi
acetonitrilben 37 g (0.5 m6l) terc-butil-aminnal nyom4-
sl16 lombikban 4 napon 41 80 *C-on melegitiink. A szo-
késos feldolgozds utén 32 g (100%) nyers cfm szerinti ve-
gyiiletel kapunk. A bazist dietil-éter és aceton elegyében
dietil-€teres hidrogén-kloriddal kezeljiik, fgy a hidroklo-
rids6t kapjuk. amely 216-218 "C-on olvad.
Elemanalizis a CogH,CINO - HCI (368.36) sszegkép-
let alapjén:
szamfitou:
C:6521%; H:7.39%;
raldit:
C: 65.1%;

N: 3,80%: Cl: 19,25%;,

H:7,39%: N:390%; Cl: 18,7%.
7. példa

Tercier 3,3-difenil-propil-aminok elddllitdsa sze-
kunder aminokbd!

a) N-Metil-N-(terc-butil)-3-(2-metoxi-fenil)-3-fenil-
propil-amin (LXV) és hidrokloridja
29.7 g (0.1 m6l) 61) példa szerinti (LXI) szekunder
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amin, 13.8 g (0,3 mél) hangyasav és 12,5 g (0,12 m6l)
37%-o0s formaldehid-oldat elegyét 18-24 6rédn 4t visz-
szafolyatéds kizben forraljuk. Ezutdn lehdijiik. ntrium-
hidroxiddal meghigositjuk, és dietil-éterrel extrahdljuk.
Az exuaktumot vizzel mossuk, szdrftjuk, majd bep4-
roljuk. 29,3 g (94%) nyers olaj marad vissza. A hidro-
gén-klorid-s6t dietil-éteres hidrogén-kioriddal 4llftjuk
16 a szokédsos médon. Op. 199 "C.

Elemanalizis a CyH3gNOCI (347,9) ésszegképlet alap-

jén: .

szidmitott:

C:72,49%; H:8,69%. N:4,03%; CI: 10,19%;
tatdl:

C:719%: H:8,79%. N:423%; Cl: 10.1%.

b) N-Metil-N-(terc-butil)-3-(2-metoxi-5-metilfe-

nil}-3-fenil-propil-amin (LXVI) és hidrokioridja

A szabad b4zist ugyanilyen médon kapjuk 89%-os
hozammal a 6d) példa szerinti (LIII) aminb6l. A hidro-
kiloridsé olvaddspontja 161 *C (aceton).
Elemanalizis a Cy,H1,NOC! (362.0) Gsszegképlet alap-

}an:

szimitott:

C:73.00%:. H:891%; N:3187%; 0: 4,42%;
Cl: 9.08%:

talal C: 73,0%: H: 8.96%; N: 394%:;
0:459%; Cl:9.77%.

¢) N-Metil-N-(terc-butil)- 3, 3-bisz(2- metoxi-fenil)-

propil-amin (LXVII) és hidrokloridja

A szabad bazist 96%-os hozamban kapjuk a 6a)
példa szerinti (L) aminb6l. A hidrokloridsé olvadés-
pontja 187-190 “C (aceton-éter).
Elemanalizis a C,,H4,NOCI (378,0) dsszegképlet alap-

Jén:

szdmitott: C:6991%: H:8.54%: N:3.71%:
0:847%: Cl:938%;

taléh: C:699%; H.:B,56%:; N: 3,53%;
0:893%; C1:892%.

d) N-Metil-N-(terc-butil)-3-(2-metoxi-4-metil-fe-

nil)-3-fenil-propil-amin (LXVIil}

A szabad bazist 96%-os hozamban kapjuk a Ge)
példa szerinti (LTV) aminbél. Op. 64 °C (IPE).
Elemanalizis a Cp,H,;;NO (325,5) sszegképlet alap-

jan:

szdmitott:

C:81.17%. H:9.60%; N:4,30%; 0:4,92%;
talélt:

C:81,09%;, H:983%; N:4,15%; 0:5,03%.

e) N-Metil-N-(terc-butil)-3, 3-bisz(2-metoxi-5-metil -

fenil)-propil-amin (LXIX)

A szabad bdzist 97%-os hozamban kapjuk a 6f)
példa szerinti (LV) aminbél. Op. 95 “C (IPE).
Elemanalizis a C5H1NO, (370.0) dsszegképlet alapjan:
szdmitolt:

C:78,00%;. H:9.55%. N:3,79%; 0: 8,66%;
talalt:
C:78.1%. H:9.57%. N:3.70%: 0O: 8.80%.
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) N-Meiil-N-(terc-butil)-3-(4-fluor-fenil)- 3-(2-me-

toxi-fenil)-propil-amin (LXX) és hidrokloridja

A szabad bézist 82%-os hozamban kapjuk a 6k)
példa szerint (LX) aminb6l. A hidrokloridsé olvadés-
pontja 218 "C (etanol-aceton).
Elemanalizis a C; H;gNOCIF (365,9) &sszegképlet

alapjdn:

szdmftott:

C:6893%; H:799%; N:3,83%; Cl: 9,69%;
tal4lt: .
C:690%; H:797%:; N:3,70%. Cl: 9.60%.

8) N-(1.1-Dimetil-propil)-N-metil-3-(2-metoxi-5-
metil-fenil})-3-fenil-propil-amin (LXX1) és hidroklo-
ridja
A szabad bézisi 98%-0s hozamban kapjuk a 6m)
példa szerinti (LXI1) aminb6l. A hidrogén-klorid-s6
olvaddspontja 176-177 °C (accton).
Elemanalizis a C,;H3,NOCI (376.0) 6sszegképlet alapjén:
szadmfton:

C:7347%; H:911%; N:3,73%; Cl.9,43%;
taldlt:
C:734%; H:9.15%. N:3.73%: Cl:9.41%.

h) N-(1.1-Dimetil-propil)-N-metil-3,3-bisz( 2-meto-
xi-S-metil-fenil)-propil-amin (LXX11) és hidroklo-
ridja
A szabad bazist 89%-os hozamban kapjuk a 6n)
példa szerinti (LXII) aminb6l. A hidrogén-klorid-sé
olvaddspontja 147 *C (accton-éter).
Elemanalfzis a C,sH;;NO,Cl (420.1) &sszegképlet

alapjén:

szamitott: C:71.49%. H:9.12%: N: 3,34%;
0:7.62%; Cl: 8,44%;

taldlt; C:70.8%: H:9.20%: N: 3,63%:
0:7.74%; Cl: 8,42%.

i) N-Metil-N-(terc-butil)-3-( 2,4-dimetoxi-fenil)-3-
Senil-propil-amin (LXX111)
Ezt a vegyiiletet kvantiwativ hozamban, olajként
kapjuk a 6i) példa szerinti (LVIII) aminb6l.
NMR: & 6,5-7.3 (m. 8H): 4.3 (t. 1H); 3.8 (s. 6H); 2.3
(s. 3H); 1,0 (s, 9H).

J) N-Metil-N-(terc-butil)-3- 2, 3-di(benzil-oxi)-fe-

nil]-3-fenil-propil-amin (LXXIV)

Ezt a vegyiiletet olajként. 95%-os hozamban kap-
juk a 6g) példa szerinti (LVI) aminbél.

k) N-Meiil-N-(terc-butil)-3,3-biszf 2-(benzil-oxi)-4-

metil-fenil J-propil-amin (LXXV) és hidrokloridja

A szabad bézist 92%-os hozamban kapjuk a 6k)
példa szerinti (LVII) aminb6l. A hidrogén-klorid-s6
olvaddspontja 170-171 “C (aceton-éter).
Elemanalizis a C3sHyNO,Cl (558.2) &sszegképlet

alapjén:

szdmitort: C:77.46%;. H:795%: N: 2,51%;
0:573%; C):6,35%;

talélt: C:77.6%. H:1.86%: N: 2.42%;
0:589%: Ci: 6,31%.
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1) N-Metiil-N-(terc-butil)-3,3-bisz( 2,4-dimetoxi-fe-

nil)-propil-amin (LXXV1) és hidrokloridja

A szabad bazist 96%-os hozamban kapjuk a 6j) -
példa szerinti (LX) aminbdl. A hidrogén-klorid-sé ol-
vaddspontja 180-190 “C, és a vegyiilet feliehetGen
1/4 m6! vizet tartalmaz.
Elernanalfzis a C,HNOCl - 1/4H,0 (447,0) sszeg-

képlet alapjén:

szémitott: C: 64,48%; H: B34%:; N:3,13%;
0:16,11%; Ci: 793%;

taldly: C: 64,5%; H: 8,27%: N: 3,02%;
0:16,2%. Cl: 8,19%.

m) N-Metil-N-(terc-butil)-3-[ 2, 3-di(benzil-oxi)-fe-
nil]-3-fenil-propil-amin (LXXVII)
Ezt a vegyiiletet olajként, 98%-0s hozamban kap-
juk a 6b) példa szerinti (LI) aminbél.
NMR: § 6,9-7,3 (m, 18H); 2,1 (s, 3H); 1,0 (s, 9H).

n) N-Metil-N-(terc-butil)- 3.{2-(benzil-oxi)-fenil ]- 3-
fenil-propil-amin (LXXVII)
Ezt a vegyiiletet olajként, 97%-o0s hozamban kap-
juk a 6¢) példa szerinti (LII) aminbdl.
NMR: § 6,9-7,3 (m, 14H); 5,0 (s, 4H); 4.5 (1, 1H); 2.2
(s. 3H); 09 (s, 9H). .

o0} N-Metil-N-(1erc-butil)- 3-{ 5-kidr-2-mertoxi-fenil)-

3-fenil-propil-amin

253 g (0,076 md)) 6o) példa szerinti szekunder
amint 18 6rdn 419.2 g (0.2 mdl) hangyasavval és 85 g
(0,1 mél) 35%-os formaldehid-cldatial forralunk visz-
szafolyatds kézben. A feldolgoz4s utén 25.6 g (97.5%)
nyers bazist kapunk. Ezt acetonban oldjuk, ekvimoldris
mennyiségl oxdlsav acetonos oldatdt adjuk hozzd. A
cfm szerinti vegyillet hidrogén-oxal4tja beige szind
kristdlyok form4jiban valik ki, op. 165 “C.
Elemanalizis a C5HpCINO - C;H,0, (436,0) dsszeg-

képlet alapjan:

szémitott: .

C:6337%; H:694%. N:3.21%: Cl: 8,13%;
talélt:

C:62,7%:; H:683%:. N:3.10%: Cl: 7.97%.

p) N-(2-Hidroxi- 1, 1-dimetil-etil)-N-metil-3-[2-

(benzil-oxi)-fenil]-3-fenil-propil-amin

Ezt a vegyiiletet hasoniSképpen dllitjuk el az Sp) pél-
da szerinti vegyiiletbGl. Ragadds olajként kapjuk, amelyet
a 9ad) példa szerinti szabad hidroxi-vegyiileué alakftunk.

q) N-{1-Adamantil)-N-metil-3-[2-(benzil-oxi)-fe-

nil]-3-fenil-propil-amin

Ezt a vegyiiletet az 5q) példa szerinti vegytletbl dllftjuk
el6. Ragadés olajként kapjuk. amelyet tovabbi tisztitds nél-
kiil a 9ae) példa szerinti szabad hidroxivegyiiletté alakftunk.

8. példa

Elsdllitds olefines prekurzorokbdl

a) N-{terc-Butil)-3-(2,6-dimetoxi-fenil)-3-hidroxi-
3-fenil-propil-amin (LXXIX)

10,1 g (0.1 mél) diizopropil-amin 100 m! szdraz die-
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tl-éterrel késziilt oldatét —10 °C-ra h@tjiik. Az oldathoz
65 ml (0,1 mé!) hexénos butil-lftium-oldatot adunk. és az
elegyet 10 *C-on 20 percig leverjilk. Ezutdn 10 g
(0.1 m6l) N-etilidén-terc-butil-amin 100 m! sz4raz dietil-
éterrel késziilt oldatdt adjuk hozz4, €s a keverést 0 °C-on
még 20 percig folytatjuk. —30 *C-ra valé hités utén
24,1 g (0,1 mdl) 2,6-dimetoxi-benzofenon 100 m! sz4raz
dietil-éterre] késziilt és 30 ml tetrahidrofurdnt tartalmazé
oldatét adjuk a fenti clegyhez, és kbmyezeti h§mérsékle-
ten 20 6rdn 4t keverjiik, majd vizzel hidrolizdljuk. A szer-
ves fézist vizzel mossuk, sz4rfijuk és bepéroljuk. 32 g
(94%) N-[3-(2,6-dimetoxi-fenil)-3-hidroxi-3-fenil-propi-
lidén)-terc-butil-amint kapunk olaj alakjdban.

Ez1 az olajat 250 ml abszolit etanolban oldjuk, az
oldatot —5 "C-ra hdjilk, &s 5,7 g (0,15 mél) nétrium-
bér-hidridet adunk hozzd részletckben. Az elegyet
0 "C-on 0,5 6rdn 41. majd kérnyezeti h6mérsékleten
3 6rén 4t keverjiik. Az old6szer nagy részét vikuumban
ledesztilldljuk, a marad€kot vizzel kezeljiik, dictil-éter-
rel extrahéljuk, vizzel mossuk. és 2N sésavval extra-
hdljuk. Az extraktumot dietil-éterrel mossuk, nétrium-
hidroxiddal megligositjuk, dietil-éterrel extrah4ljuk,
széritjuk és bepéroljuk. 30 g cfm szerinti amint kapunk.

Ugy tinik, hogy a hidrokloridsd. amelynek olva-
dispontja 203-204 "C (aceton-éter), 1/4 mo) vizet tar-
talmaz.

Elemanalizis a CyHygNO;y - HCI - 1/4H,0O (384.5)
Osszegképlet alapjén: '

szdmftou:

C: 65.60%; H:801%:. N:3,64%; 0: 13,52%;
taldh:

C:659%. H:8.11%. N:3,64%: 0:13.7%.

b) N-(terc-Buiil)-3-(2.6-dimetoxi-fenil}-3-fenil-2-

propén-l-amin (LXXX)

21 g (0.061 mol) fenti. a) 1épésben elS4llitott amint
20 mi (0.126 m6i) 6.3 N kénsavhoz adunk. Az elegyet
forré vizfiird6n 2 érdn & keverjiik, majd hdtjik, meg-
ligosftjuk €s dictil-éterrel extrahdljuk. Az extraktumot
mossuk. szaritjuk és beparoljuk. 17,8 g (90%) cim sze-
rinti olefint kapunk 4ttetsz6 olaj alakjdban. A hidrogén-
klorid-s6 220-222 *C-on olvad, és 1/4 md] vizet tartal-
maz.
Elemanalizis a C;)H;;NO, - HCI - 1/4H,0 bsszegkép-

let alapjdn:

szdmiton:  C:68,82%: H:7.86%; N: 3.82%;
0:9,82%: Cl1:9.68%:

talalt: C: 68,8%: H: 7,89%; N: 3,92%:
0:981%; Cl: 9.44%.

¢) N-Metil-N-(terc-butil)-3-(2,6-dimetoxi-fenil)-3-

Jenil-propil-amin (LXXXI) és hidrog én-fumardtja

16.3 g (0.05 mo6l) b) Mépésben elGallitott olefines
amint 250 ml, 0.5 g 10%-0s szénhordoz6s pallddium-
katalizitort tartalmazé metanolban, kérnyezeti hémér-
s¢kleten és nyomdson hidrogénczzitk. Az clegyet celi-
ten 41 szdrjitk, a szdrletet szdrazra paroljuk, igy 16,3 g
(100%) N-(terc-butil)-3-(2,6-dimetoxi-fenil)-3-fenil-
propil-amint kapunk. A hidrokloridsé olvadédspontja
244 °C (etanol).
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Elemanalizis a C3;HxNO, - HCI (363.9) Gsszegképlet

alapjén:

szdmitott: C:69.31%; H:831%:; N:3,85%;
0:8,79%; C1:9.74%;

talélt: C:69,3%; H:8,29%; N:3.83%;
0:9.27%; CL9,75%.

A fenti szekunder amint mint szabad bézist formalde-
hid-hangyasav elegyével a 7. péld4ban lefrt médon meti-
lezziik, fgy 96%-o0s hozamban tercier amint kapunk. A
fumirsavas s6 olvaddspontja 185-190 °C (aceton).
Elemanalfzis a C;gH3sNOg (457,6) Ssszegképlet alap-

jén:

szamftott:

C:6825%:; H:7,71%; N:3,06%; 0:2095%:;

taldlt:

C:678%; H:759%. N:305%: 0:21,6%.
9. példa

Az O-véddcsoportok eltdvolitdsa

a) N.N-Diizopropil-3-(2-hidroxi-fenil )-3-fenil-pro-

pil-amin (LXXXI!) és hidrokloridja

20,8 g (0,064 mé)) 5k) p€lda szerinti (XLIX) amint
150 m! metilén-dikloridban O °C ald hGtiink. 64 m}
(0,064 mél) 1N metilén-dikloridos bér-tribromid-olda-
tot csepegtetiink hozz4, €s azutdn az oldatot hGt&szek-
rényben (5 *C) tartjuk 2-5 napig. Az illékony anyago-
kat 50 “C-n4l alacsonyabb hGmérsékleten ledesztillal-
juk. A maradék szirupol megligositjuk, dietil-éterrel
extrahédljuk, az extraktumot vizzel mossuk, megszérit-
juk és bepdroljuk. ViszkGzus szirupot kapunk. A hidro-
gén-klorid-s6 olvadispontja 222 "C (metanol-€ter), a
hozam 31%.
Elemanalizis a Cy;HyoNO - HCI (347.9) osszegképlet

alapjén:

szdmfitott: C:7249%. H: 8,69%:. N:4,03%:;
0:4,60%; Cl:10.19%;

taldlt: C: 72,0%; H: 8,72%; N: 3,74%;
0:5.06%: Ci:10,3%.

A kovetkez6 vegyiileteket ugyanilyen médon aliit-
juk el6.

b) N-{3-(2-Hidroxi-fenil)-3-fenil-propil ]-2.2.6.6-

tetrametil-piperidin (LXXX111) és hidrogén-fuma-

rdtja

Az 51) példa szerinti (LXIV) aminbdl, a nyers ho-
zam 78%. A fumdrsavas s6 olvad4spontja hatdrozatian.
Elemanalizis a C,3H3;0¢ (467,6) dsszegképlet alapjan:
szamitott:

C: 11.9%: H:791%; N:3.00%: O: 17.1%:
talait:
C: 711.8%: H:841%; N:3.01% 0:16,6%.

¢) N.N-Diizopropil-3-(2-hidroxi-5-metil-fenil )-3-fe-

nil-propit-amin (LXXXIV) és hidrokloridja

Az 5¢) példa szerinti (XL) aminbé! a nyers hozam
85%. a hidrogén-klorid-s6 olvadispontja 209-210 'C
(aceton-éter).
Elemanalfzis a C;3HyNO - HCI - 1/14H,0 (366,5) Osz-
szegképlet alapjdn:
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szémftott: C:72,09%; H:895%; N: 3,82%;
0:546%; Cl1:9,67%;

talit: C:72.3%; H:895%; N:371%;
0:568%; Cl:9,61%.

d) N-Metil-N-(serc-butil)-3-( 2-hidroxi-5-metil-fe-
nil)-3-fenil-propil-amin (LXXXV) és hidrokloridja
A 7b) példa szerinti (LXVI) aminbél a nyers hozam
100%., a hidrogén-klorid-s6 olvaddspontja >260 *C
(etanol).
Elemanalfzis a C3,H,aNO - HC1 (347,4) sszegképlet

alapjdn:

szdmftou:

C:72.49%: H:8.69%; N:4.03%; Cl: 10.19%;
taldh:

C:72,7%; H: 8,58%; N: 3,81%; Cl: 10,95%.

¢) N.N-Diizopropil-3,3-bisz(2-hidroxi-fenil)}-propil-

amin (LXXXV1) és hidrokloridja

Az 5a) példa szerinti (XXXVIII) aminbé] a nyers
hozam 57%. a hidrogén-klorid-s6 olvadéspontja
257 °C (etanol-éter).
Elemanalizis a Cy,H;0NO, - HCI (363.9) 6sszegképlet

alapjén:

szamfton: C:69.31%:; H:831%; N: 3,85%;
0:8,79%; Cl:9,74%;

taldh: C:693%; H:8,37%; N: 3.95%;
0:9.23%. Cl: 9,40%.

) N-Metil-N-(terc-butil)-3, 3-bisz( 2-hidroxi-fenil)-

propil-amin (LXXXVII) és hidrokloridja

A Tc) példa szerinti (LXXVII) aminbSl. A nyers
hozam 100%. Op. 190 °C. a hidroklorids6 olvad4spont-
ja 252 °C (etanol).

Elemanalizis a CygH,;NO, - HCI (349.9) dsszegképlet

alapjan:

szdmitott:

C:68.65%: H:8.06%. N:4,00%; Cl: 10.13%,
aldl:

C:64.8%: H:806%: N:417%; C1: 9.59%.

8) N.N-Diicopropil-3-(2-hidroxi-4-meril-fenil)-3-fe-

nil-propil-amin (LXXXVIII) és hidrokloridja

Az 5d) példa szerinti (XLI) aminbél. A nyers ho-
zam 90%. A hidrogén-klorid-sé olvaddspontja 217 *C
(etanol).
Elemanalizis a C;;H;NO - HC! - 1/4H,0 (366,5) 6sz-

szegképlet alapjan:

szdmitott: C:72,09%; H: 8,96%; N: 3,82%;
0:546%; Cl:9,67%:

aldl: C:723%. H:891%: N: 3,93%;
0:527%; Cl: 9,46%.

h} N,N-Diizopropil-3.3-bisz( 2-hidroxi-5-metil-fe-

nil)-propil-amin (LXXXIX) és hidrokloridja

Az 5e) példa szerinti (XLII) aminb6l. A nyers ho-
zam 93%, op. 166 °C. A hidrokloridsé ol vadéspontja
220 °C {etanol).
Elemanalizis a C,3H;3NO; - HCI (392,0) Ssszegképlet
alapjdn:
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szémftott:

C:7047%; H:874%: N:3.57%: Cl: 9.05%:
tatélt:

C:706%; H:878%. N:3,71%; Cl: 8,93%.

i) N-Metil-N-(1erc-butil)-3.3-bisz(2-hidroxi-S-metil-

fenil)-propil-amin (XC} és hidrokloridja

A 7e) példa szerinti (LXIX) aminbél. A nyers ho-
zam 79%, op. 199-201 "C (IPE). A hidrokloridsé olva-
déspontja 220 °C (aceton). .
Elemanalizis a C;,H,NO, - HCI (378,0) bsszegképlet

alapj4n:

szémitott: C.6991%; H:8,54%; N:371%;
0:847%: Ch9.38%:;

taldlt: C: 69,9%, H: 8,70%; N:3,75%;
O: 8,81%:; Cl: 9,15%.

J) N-Metil-N-(terc-butil)-3-(2-hidroxi-4-metil-fe-

nil)-3-fenil-propil-amin (XCI) és hidrokloridja

A 7d) példa szerinti (LXVIII) aminb6l. A nyers
hozam 100%. A hidrogén-klorid-s6 olvad4spontja
240 *C (ctanol).
Elemanalfzis a C3;HyNO - HC1(347.9) ésszegképlet alapidn:

szdmfiiott: C: 72.49%; H:B8.69%; N:4,03%.
0:4,60%: CI 10,19%;

talélt: C: 72,5%: H: 8,75%; N: 4,06%;
0:490%. Cl: 10.1%.

k) N,N-Diizopropil-3-(4-fluor-fenil)-3-(hidroxi-fe-

nil)-propil-amin (XCIl} és hidrokloridja

Az 5j) példa szerinti (XLVII) aminbél. A nyers
hozam 72%. A hidrogén-klorid-s6 olvadispontja
183 °C (aceton-etanol).
Elemanalfzis a C;;H;FNO - HCI (364,9) 0sszegképlet

alapjén:
szdmftott: C:69.12%; H:7.73%; 0:3.83%.
talélu C:69,1%. H: 8,09%: N:3.82%.

1) N N-Diizopropil-3-(2,4-dihidroxi-fenil)-3-fenil-

propil-amin (XC1I1) és hidrokloridja

Az 5h) példa szerini (XLV) aminbél. A nyers ho-
zam 31%. A hidrogén-klorid olvaddspontja 205~
210 °C (etanol-aceton-éter).

Elemanalizis a G HygNO, - HOY (363.9) dsszegképlet alapidn:

szdmitott; C:6931%:; H:831%:. N: 3.85%:
O: 8.79%: C1:9.74%;

talalt C: 69,5%. H: 8,33%; N: 3.72%:
0:891%; C1.9,87%.

m) N-(1.1-Dimetil-propil)-N-metil-3, 3-bisz( 2-hidroxi-

5-metil-fenil)-propil-anin (XCIV) és hidrokloridja

A 7h) példa szerinti (LXXII) aminbél. A nyers
hozam 100%. op. 190-195 "C. A hidrokloridsé olva-
déspontja 235-240 "C (etanol-aceton-éter).
Elemanalizis a C;3,H33NO; - HCI (392,0) osszegképlet

alapjin:

szémitolt: C:70.47%: H:8,74%: N:3.57%:
O:8.16%: Cl:9.05%:

tall: C:700%. H:896%; N: 3.54%:
0:8.11%:. Cl:9,19%.
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n) N-Metil-N-(terc-butil)-3-(2.4-dihidroxi-fenil)-3-

fenil-propil-amin (XCV) és hidrobromidja

A Ti) példa szerinti (LXXIII) aminb6l. A nyers
hozam 78%, op. 260 “C. A hidrogén-bromid olvadds-
pontja >260 “C (ctanol).
Elemanalizis a CgH,NO, - HBr (394.4) Gsszegképlet alapjan:

szdmitott: C:609%. H:7,16%; N: 3,55%;
0:811%; Br:20,27%:

talgh: C:608%. H:7.18%. N: 3,29%;
0:838%; Br:20,2%.

0) N.N-Diizopropil-3,3-bisz(2,4-dihidroxi-fenil)-

propil-amin (XCVI) és hidrokloridja

Az 5i) példa szerinti (XLVI) aminbél. A hidroklo-
rids6 amorf barna por, amcly nem ad kielégfté clem-
analizis eredményt a tokéleten égés miatt.

p) N-Metil-N-(terc-butil)-3,3-bisz(2,4-dihidroxi-fe-

nil)-propil-amin (XCVII) és hidrokloridja

A7) példa szerinti (LXXVI) aminb6). A ayers hozam
87%. op. 260 "C. A hidrogén-klorid-s6 nem ad kielégft§
elemanalizis eredményt a tékéletlen égés miatt.

q) N.N-Diizopropil-3-(2.5-dihidroxi-fenil)- 3-fenil-

propil-amin (XCVII1} és hidrokloridja

32,0 g (0.063 mél) szabad bézis forméban levs 50
példa szerinti (XLIN) amint 500 ml metanolban, S g
5%-os szénhordozés pallddiumkataliz4tor jelenlétében,
kornyezeti hGmérsékleten és nyomd4son hidrogénezziik.
2 6ra alau a reakcié tcljescn végbemegy. Az elegyet
szGrjiik. a szdrletet szdrazra paroljuk. a maradékot ace-
tonban oldjuk, és éteres hidrogén-kloriddal kezeljiik.
fgy 19.8 g (87%) nyers s6t kapunk, amely 260 *C-on
olvad. Metanolb6l végzeu 4tknstdlyosfidskor fehér
kristalyok képzddnek. op. 260 “C.
Elemanalizis a CyHygNO, - HCl - 1/4H,O (368.6)

Gsszegképlet alapjén:

szdmitott: C: 68,44%; H:8.36%: N: 3.80%:
0:9.77%:. Cl: 9,62%;

talale: C: 68.4%: H:840%: N: 3,60%:
0: 103%; Cl1: 9.42%.

Akovetkez6 vegyiileteket hasonldképpen 4llitjuk els.

r} N-Metil-N-(terc-butil)-3-(2.5-dihidroxi-fenil)-3-

Senil-propil-amin (XCIX) és hidrokloridja

A 7)) példa szerinti (LXXIV) aminbsl. A nyers
hozam 90%. A hidrogén-Klorid-sé olvaddspontja
>270 °C (metanol-viz).
Elemanalizis a C,yH,yNO, - HCI (349.9) &sszegképlet

alapjdn:

szamitot: C: 68,65%; H:8,06%; N: 4,00%;
0:9.14%; Cl: 10,13%:;

taldlt: C:689%: H:802%: N:393%;
0:9,60%; Cl:10,5%.

5) N.N-Diizopropil-3,3-bisz(2-hidroxi-4-metil-fe-

nil)-propil-amin (C) és hidrokloridja

Az 5g) példa szerinti (XLIV) aminbdl. A nyers
hozam 100%. A hidrogén-klorid-sé olvad4spontja
253 °C (metanol-éter).

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 179

10

15

20

25

30

35

40

45

S0

55

60

Elemanalfzis a C;3H33NO, - HCI (392.0) 6sszegképlet

alapjén:

s2dmitott: C:7047%:; H:8,714%:; N:3,57%;
0:8,16%; Cl:9,05%:

tatdht: C:70.5%. H:8,74%; N:3,55%:
0:847%; Cl: 8.03%.

1) N-Metit-N-(terc-butil)- 3, 3-bisz( 2-hidroxi-4-metil-

fenil)-propil-amin (Cl) és hidrokloridja

A 7k) példa szerinti (LXXV) aminbSl. A nyers
hozam 97%, sérga por. A hidrogén-klorid olvaddspont-
ja 260 "C (metanol-aceton).
Elemanalfzis a Cy,H;, NO, - HCI (378,0) 6sszegképlet

alapjan:

szamftott: C:6991%:. H: 8,54%:; N: 3,71%;
0: 8.47%; Cl: 9,38%:;

talél: C: 69,9%, H: 8,68%; N: 3,67%:
0:8,85%; Cl:9,24%.

u} N.N-Diizopropil-3-( 2, 3-dihidroxi-fenil)-3-fenil-

propil-amin (CIl) és hidrokloridja

Az 5b) pflda szerinti (XXXIX) aminb6l. A nyers
hozam 100%. A hidrogén-klorid oivaddspontja 174—
176 °C (aceton).

Elemanalizis a C;HxNO, - HCl (363,9) osszeg-
képlet alapjdn:
szémflot: C:6931%. H:831%: N:3,85%:
0:8,79%:. CL.9,74%;
talalt C:69.5%:. H:833%: N: 3,66%:
0:937%: Cl:9.63%.

w) N-Metil-N-(terc-butil)-3-( 2,3-dihidroxi-fenil )- 3-

fenil-propil-amin (Clll) és hidrokloridja

A 7m) példa szerinti (LXXVII) aminb6l. A nyers
hozam 100%. fehér por. A hidrokloridsé olvadéspontja
lassui melegités mellett 209-210 *C (metanol-aceton).
Elemanalizis a C;yH;;NO, - HCl - 1/4H,0 (358,9)
dsszegképlet alapjan:
szamitott: C:66,92%;. H:B.14%;
0:11,14%:. Cl. 9.88%:
C: 669%. H:8.12%;
O: 11.8%. CL974%.

N:3.90%;

talélt: N:3,76%:

x) N-Metil-N-(terc-butil)- 3-( 2-hidroxi-fenil}-3-fe-

nil-prapil-amin (CIV) és hidrokloridja

A 7n) példa szerinti (LXXVIII) aminb6l. A nyers
hozam 100%. A hidrogén-klorid-sé olvadispontja
255 °C (aceton-éter).
Elemanalizis a C,gH;NO - HCI (333.9) 6sszegképlet

alapjén:

szamitott:

C:71,94%; H:8.45%: N:4,20%: Cl: 10,62%:;
taldlu

C:719%; H:843%:. N:401%: Cl: 10.5%.

y) N-Metil-N-(terc-butil)-3-(2,6-dihidroxi-fenil}-3-

fenil-propil-amin (CV} és hidrokloridja

A 8c) példa szerinti (LXXXI) aminb6i, bér-tribro-
middal, alacsony hozamban. A hidrogén-klorid-s6 oi-
vaddspontja 170 °C (etanol-éter).
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Elemanalizis a CyHp;,NO, - HCI - 1/2H,0 (358,9)

Osszegképlet alapjén:

szdmitott: C:66,93%:. H:8,14%; N: 3,40%;
0: 1,14%; Cl:9.87%;

taléli: C:67.4%; H:8,28%; N: 3.63%.
0:109%: C1:9.99%.

2) N,N-Diizopropil-3-(5-Kisr-2-hidroxi-fenil)-3-fe-

nil-propil-amin

11.7 g (0.032 m6l) Sm) példa szerinti bizist 7,6 g
(0,096 mél) piridinnel és 13 g témény sésavval reagél-
tatunk. Az elegyet vdkuumban szdrazra paroljuk, és a
maradékot olajfiird6ben 205-215 “C-on 1,5 6rén 4
melegitjik. Az olvadékot valamennyire lehdtjiik, vizet
adunk hozz4, és forr6 vizfirdGben digerdljuk, majd
lehdijisk. 2N s6savat adunk az elegyhez, a s6t kiszdr-
juk. 2N sosavval mossuk, igy 11,0 g (90%) fehér s6t
kapunk, amely 200 “C-on olvad. Acetonbd) végzett 4t-
kristdlyosfidis ut4n a cfm szerinti vegyiilet olvaddspont-
ja202-203 °C.
Elemanalizis a C;;H;NO - HCl (382,4) 6sszegképlet

alapjén:

szdmftot:

C:6596%; H:7.64%; N:3,66%; Cl: 18,54%:;
taldl

C:66.0%: H:7.88%: N:363%; Cl: 18.3%.

aa) N-Metil-N-(terc-Butil}-3-(5-kIdr-2-hidroxi-fe-

nil }-3-fenil-propil-amin

10.5 g (0.03 mél) 7o) példa szerinti szabad bazist
7.0 g (0,09 mél) piridinnel és 12 g tomény sésavval rea-
géhatunk. Az elegyet vakuumban szérazra péroljuk, és a
maradékot 205-215 *C-os olajfiird6ben 1,5 6rdn 4t mele-
gitjilk. Az olvadékot kissé lehdijiik, 2N natrium-hidroxi-
dot adunk feleslegben hozz4, az elegyet dietil-éterrel ext-
rahdljuk, az extraktumot vizzel mossuk, sziritjuk és be-
piroljuk. 7.5 g (88%) nyers szirup marad vissza. Ezt di-
etil-éterben oldjuk, és éteres hidrogén-klorid-oldattal ke-
zeljitk, igy 8 g (83%) hidroklorids6t kapunk. Aceton és
2N sdsav elegyébs] végzen dtkristalyositds utdn a cfm
szerinti vegyiilet hidrogén-kloridja 260 “C-on olvad.
Elemanalizis a CopH,NO - HCI (368.4) dsszegképlet

alapjén:

szémitott;

C:6521%: H:739%; N:3,80%: Cl: 19.25%:;
taldl:

C: 65.0%: H:730%: N:3.73%; Cl: 189%.

ab) N-{3-(2-Hidroxi-fenil)-3-fenil-propil]-2,2,5.5-

tetrametil-pirrolidin

Az 5n) példa szerinti nyers amint a 9q) példdban
lefn médon hidrogenolizdljuk. A szabad amint olaj
alakjdban kapjuk. majd hidrokloridd4 alakitjuk. és 2-
propanolb6! kristdlyositjuk. Op. 250 "C.

Elemanalizis a C;;H; NO - HCI (374,0) osszegképlet

alapjan:

szdmitot: C: 73.86%; H:8,63%: N: 3.75%:
0:428%: Cl:9,48%;

al4l: C:73,8%; H:871%; N: 3.59%;
0:480%: Cl:945%.
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ac) N-[3-(2-Hidroxi-fenil)-3-fenil-propil ]-4-hidro-

xi-2,2,6,6-tetrametil-piperidin

Az 50) péida szerinti benzil-oxi-vegyiiletet a 9q)
példdban lefrt médon hidrogenolizdljuk. A szabad b4-
zist hidroklorid-szemihidrau4 alakitjuk, majd accton-
b6l kristdlyosftjuk. A vegyilet bomlds kdzben kb. 150
“C-on olvad.
Elemanalfzis a C14H33N01 - HCI - I/2H;O (413,0)

osszegképlet alapjdn:

szémftott:  C: 69,79%; H: 8,54%; N: 3,39%:
0:9,68%: CI 8,58%;

taldlt: C:70.0%; H:8,67%; N:3,47%.

0:998%; Cl 8,13%.

ad) N-(2-Hidroxi-1. 1-dimeiil-etil)-N-metil-3-(2-

hidroxi-fenil)-3-fenil-propil-amin

A 7p) példa szerinii benzil-oxi-vegyiiletet a 9q)
példdban lefrt médon hidrogenolizdljuk. A szabad hid-
roxi-amint iiveges tomegként kapjuk, majd hidroklo-
ridd4 alakftjuk, amely etanolb6l dietil-&terre! kicsapva
amorf szildrd form4ban vélik ki.
Elemanalfzis a C30H;;NO, - HCI (349.9) dsszegképlet

alapjén:

szdmitott: C: 68,65%; H:8,06%; N: 4,00%;
0:9.15%;, Ci:10.13%:

taldlt: C: 68,25%; H:8.18%; N:3,98%;
0:9.12%; Cl: 10,0%.

ae} N-(1-Adamantil}-N-metil-3-(2-hidroxi-fenil)-3-

fenil-propil-amin

A 7q) p€lda szerinti benzil-oxi-vegyiileter a 9q)
példdban lefrt médop hidrogenolizaljuk. A szabad hid-
roxi-amint iveges tomegként kapjuk. Vizmentes dietil-
€terben oldjuk. és dictil-éteres hidrogén-klorid-oldat
feleslegével kezeljiik. A hidroklorid por alakjdban vélik
ki, és bomlas kozben kb. 220 “C-on olvad.
Elemanalfzis a C,H;3NO - HCI (412,0) 8sszegképlet

alapjén:
szémitott:  C: 75.79%: H:8.32%; N: 3,40%;
0:388%: Cl: 8,61%:
taldlt: C:753%:. H:801%: N: 3.22%:
0: 3.45%: Cl: 8,96%.
10. példa
Amidok redukcidja

a) N.N-Diizop ropil-3-(2-metoxi-5-metil-fenil)-3-fe-

nil-propil-amin

12.8 g (0.05 mél) 3-(2-metoxi-5-metil-fenil)-3-fe-
nil-propionsavat (J. D. Simpson és H. Stephen, J.
Chem. Soc. /956, 1382) és 50 m| tionil-kloridot vizfiir-
d6n 3 6rdn 4t melegitiink. A tionil-klond feleslegét
csokkentett nyomdson ledesztilldljuk. A visszamarad6
nyers 3-(2-metoxi-S-metil-fenil)-3-fenit-propionil-klo-
ridot 50 ml metilén-dikloridban oldjuk, és cseppenként
20,2 g (0,20 mdl) diizopropil-amin 200 m) metilén-dik-
loriddal késziilt oldawthoz csepegietjiik kb. 0 *C-on. Az
oldatot 2 6ran 4t 4llni hagyjuk, az old6szen ledesztil-
ldljuk, és a visszamarad6 anyagot vizzel kezeljik. A
szildrd terméket, amely N.N-diizopropil-3-(2-metoxi-
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S-metil-fenil)-3-fenil-propionamid, kiszdrjik, megsz4-
rtjuk, &s kis részletekben 6,0 g (0,16 mé)) lftium-alu-
minjum-hidrid 700 ml szdraz dietil-éterrel késziilt
szuszpenzidjshoz adjuk keverés kozben. A hidrid feles-
legét viz 6vatos adagoldsdval elbontjuk, a dietil-éteres
réteget elvélasztjuk, s vizmentes nétrium-szulféion
széritjuk. Szdrés utdn az oldatot feleslegben vett
mennyiségd fumdrsav dietil-éteres oldatshoz adjuk. A
kivalt s6t osszegyGijtjik, és 2-propanolbél kns-
. tilyosfijuk. A hidrogén-fumardt 176 "C-on olvad.

b)  N-Metil-N-(terc-butil)-3-(2-metoxi-5-metil-fe-
nit)-3-fenil-propil-amint hasonlSképpen 4llftunk €l8. A
hidrokloridja 161 *C-on olvad.

11. péida

a) N-Metil-N-(terc-butil)-3-(5-klér-2-hidroxi-fenil)-

3-fenil-propil-amin

7.1 g (0,10 mél) kiér 500 ml ecetsavval késziilt
oldatét cseppenként 29,7 g (0,10 m6l) N-metil-N-(terc-
butil)-3-(2-hidroxi-fenil }-3-fenil-propil-amin 200 ml
ecetsavval készilt oldatdhoz adjuk keverés kozhen.
2 6ra eltelte utsn az old6szert csokkentett nyomason
ledesztilldljuk, és a visszamarad6 nyers hidrokloridot
2-propanolbdl kristdlyositjuk. Op. 260 *C.

b) N.N-Diizopropil-3-(5-klor-2-hidroxi-fenil)-3-fe-
nil-propil-amint_hasonl6képpen 4llitunk el5. A hidro-
kloridja 202-3 “C-on olvad.

12. példa

A (+)- és (-)-enantiomerek elvélaszidsa

311 g (0.10 mél) (£)-N.N-diizopropil-3-(2-hidro-
xi-fenil)-3-fenil-propil-amint 300 m! etanolban oldunk.
Az oldathoz 15.0 g (0.10 mél) L(+)-borkSsav 400 mi
etanollal késziilt oldat4t adjuk. Az elegyet forrd vizfiir-
dén néhdny percig melegitjik, és a f6oldat egy kis
mintéjibo) hlitéssel €s kaparassal kapott kristdllyal be-
oltjuk. Az elegyet kb. 4 "C-on tartjuk egy éjszakén 4t,
ezutdn a kristdlyos csapadékot kiszirjiik. hideg etanol-
lal mossuk, ¢s etanolbdl 16bb alkalommal dtkristdlyo-
sftjuk. Az igy kapout tiszta (—j-N,N-diizopropil-3-(2-
hidroxi-fenil)- 3-fenil-propil-amin-hidrogén-L-( + )-tar-
tardt [0} ériéke —10,6° (c = 5%, metanol). A szabad
amint a vizes oldat ligosfidsdval. majd dietil-€teres
extrakcidjdval, szdritdssal és az oldészer lepdrldsdval
kapjuk. Ragadds olaj, |a}f = -5.4° (c = 5%, metanol).

(+)-N.N-Diizopropil-3-(2-hidroxi-fenil)-3-fenil-
propil-amint hasonl6képpen Allitunk el6 D-(-)-bork8-
savval. A hidrogén-D-(-)-tartardt [a]f énéke +10.0°
{c = 5%. metanol). A szabad amin [a)P éréke +5.6° (c
= 5%, metanol).

13. példa
(Az 1. példa folviardsa)
d4-Fenil-3,4-dihidrokumarinok elgallitdsa

8) 4-t2-Meroxi-fenil}-6-meiil- 3.4-dihidrokumarin

(CVI)

178 g (1.0 m6l) 2-metoxi-fahéjsav, 108 g (1,0 mél) p-
krezol és 475 g (0,25 mdl) p-oluolszulfonsav-mono-
hodrdi elegyét forré vizfirdGn kb. 2 6rén 4t keverjik.
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60

ezalatt a rendszern vizsugdrszivartytival tartjuk dsszekap-
csolva a kép28dott viz eltdvolitisdra. A szildrd anyagot
Osszetdrjik, €s vizzel mossuk. A darabos anyagot ezutdn
nagy térfogatd telitent ndurium-hidrogén-karbonét-oldat-
tal mossuk, amely mintegy 10% acetont tartalmaz. A ter-
méket kisz€rjik, mossuk, sz4rftjuk, és acetonbd! dtkristé-
1yosftjuk. 167 g (62.5%) kivéant laktont kapunk fehér kris-
t4lyos anyag formdj4ban, amely 140 "C-on olvad.
Elemanalizis a C,;H,40, (268,3) osszegképlet alapjén:
szdmftot:  C:76,10%; H: 6,01%: 0:17,89%;
talslt: C:76.0%; H:597%: 0: 17.9%.
h)  6-Kl6r-4-(2-metoxi-fenil)-3,4-dihidrokumarint
(CVI1) hasonléképpen &llitunk el 49%-0s hozamban,
2-meioxi-fahéjsavbél és p-klér-fenolbél. A reakciéhs-
mérséklet ez esetben 130 “C. Op. 172-173 "C (aceton).

14. példa
(A 2. példa folyratdsa)
3,3-Difenil-propionsav-észterek elédllitdsa

1) Meiil-3-(2-metoxi-fenil)-3-(2-metoxi-5-metil-fe-
nil)-propiondtot (CVIII) a [3g) példa szerinti
(CVI) laktonb6l 75%-0s hozamban, olaj formdjd-
ban kapunk a 2a) példdban a (VI) észter elddllild-
sdra leirt mddon.

m) Metil-3-(5-kl6r-2-metoxi-fenil)-3-(2-metoxi-fe-
nil)-propiondtot (CIX) ugyanilyen médon, 97%-os ho-
zamban kapunk a 13. példa szerinti (CVII) lakionbél.

15. példa

(A 3. példa folviatdsa)

3.3-Difenil-propanolok elédllitdsa

m)  3-(5-Klor-2-metoxi-fenil)-3-(2-metoxi-fenil)-
propanolt (CX) 84%-0s hozamban kapunk a 14m) pél-
da szerinti (CIX) észierb6l a 3a) példdban a (XVI)
propanol clGéllitdsara lefrt médon, azzal az eltéréssel,
hogy a redukciét toluolban, és litium-aluminium-hidrid
helyett 10%-0s moléris feleslegben veut 3.4 mélos tolu-
olos nétrium-bisz{2-metoxi-etoxi)-aluminium-hidrid-
del (SMEAH) végezziik. Op. 70-72 “C (IPE).

n) 3+2-Metoxi-fenil)-3-(2-metoxi-5-merfil-fenil)-pro-
panolt (CXI) hasonl6képpen kapunk, kvantitativ hozam-
ban a 14]) példa szerinti (CVII) észterb6l. A termék
aranyszini olaj, gazkromatogréfidsan vizsgdlva 89%-os
tisziasagd.

16. példa
(A 4. példa folytatdsa)
3.3-Difenil-propil-p-toluolszulfondrok elddllitdsa

n)  3-€2-Metoxi-fenil)-3-(2-metoxi-5-metil-fenil )-
propil-p-toluolszulfondror (CXIl) a 15n) példa szerinti
(CXI) propanolb6l ugyanolyan médon dllitunk el8,
mint (XXVII) toziltot a 4a) példéban, kloroform he-
lyett metilén-dikloridot hasznélva oldészerként. Ho-
2am 100%, op. 101 "C (&ter-1PE).

Elemanalizis a C;sH,504S (440,57) osszegképlet alapjén:
szdmiton:  C: 68.16%: H:6.41%; S: 7,28%;
taldit: C:68.3%. H:6,51%: S: 7.20%.
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0) 3-(5-Kidr-2-metoxi-fenil)-3-(2.metoxi-fenil)-pro-
pil-p-toluolszulfondior (CX11I) hasonléképpen #llftunk
el6, kvantitatfv hozamban a 15m) példa szerinti (CX)
propanolbél. Op. 97-98 “C (aceton-1PE).

Elemanalfzis a C,H,sClOsS (460,92) dsszegképlet
alapjén:
szdmftott:
C: 62,54%:;
talglt:

C: 63.0%;

H:547%; S:694%; Cl: 7,69%;

H: 565%; S:6.95%: Cl: 7.70%.
17. példa
(Az 5. példa folytatdsa)

Tercier 3.3-difenil-propil-aminok el6dllitdsa

v) N.N-Diizopropil-3-(5-kiér-2-metoxi-fenil)-3-(2-
metoxi-fenil)-propil-amint (CXIV) 94%-0s hozamban,
olaj formdjaban kapunk a 160) példa szerinti (CXIII)
to2ildtbél. az Sa) példa szerinti (XXXVII) aminra
lein mdédon. Géazkromatografidsan a tisztasdg =
99.9%.

s) N.N-Diizopropil-3-(2-metoxi-fenil)-3-(2-metoxi-
S-metil-fenil)-propil-amint (CXV) ugyanilyen médon.
49%-os hozamban kapunk a 16n) példa szerinti (CXII)
tozilatbél. Szilikagél 60-bél késziilt oszlopon végzett
kromalogrifids tisztitds utén, amelyhez cludlészerként
konnyG benzint haszndlunk. a ierméker olajként kap-
juk. ennek tisziasdga gazkromatografids vizsgélat alap-
3dn 100%-os.

t)  N-[2-(Benzil-oxi)-5-etil-3-fenil]-2.2.5,5-1etra-
metil-pirrolidint (CXVI) 3-[2-(benzil-oxi)-5-metil]-3-
fenil-propil-tozildtbél és 2,2,5,5-tetrametil-pirrolidin-
b6l 4llitunk €18 az Sa) példdban adott dtmutatdsokat
kovetve. A terméket ragadds olaj alakjiban kapjuk,
amelyet a 20aj) péiddban leint médon szabad hidroxi-
vegyiiletté alakitunk.

18. példa
(A 6. példa folytatdsa)
Szekunder 3,3-difenil-propil-aminok elddlliidsa

p) N-(terc-Butil)-3-(5-klr-2-metoxi-fenil)-3-( 2-me-
toxi-fenil)-propil-amint (CXVIl) kvantitatfv hozamban
dllitunk €l6 a 160) példa szerinti (CXII) tozildtbdl, a
6a) példdban az (L) aminra lefrt médon. A hidroklorid-
56 olvaddspontja 260 °C.

Elemanalfzis a C,,H,4CINO, - HCI (398.38) 6sz-

szegképlet alapjan:

szdmitott:

C:63.3%; H:743%; N:3,52%; Cl: 17,80%;

talélt:

C:63,2%; H:7.46%; N:349%; Cl: 17.4%.
Q)  N-(terc-Butil)-3-(2-metoxi-fenil)- 3-(2-metoxi-

S-metil-fenil)-propil-amimi (CXVIII) hasonl6képpen
kapunk 89%-os hozamban a 16n) példa szerinti
(CX1I) tozildth6l. A hidrokloridsS olvadadspontja
225°C. :

Elemanalizis:
szamiton:  C: 69.91%;
C1:9.38%;

H: 8,54%;
0:847%;

N:3.71%;
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C:69.8%:
Cl: 9.45%

H: 8.73%:
O: 8,79%.

Laldle: N: 3.60%:

19. példa

(A 7. példa folytatdsa)

Tercier 3,3-difenil-propil-aminok elédllitdsa sze-
kunder aminokbdl

r) N-Metil-N-{terc-butil)-3-(5-kiér-2-metoxi-fenil)-
3-(2-metoxi-fenil)-propil-amint  (CXIX) 89%-os ho-
zamban 4llitunk el§ a 18p) példa szerinti (CXVII)
aminb6l, a 7a) példdban a (LXI) aminra lefrt médon. A
hidrogén-klorid-s6t a szabad bézis acetonos oldatdnak
hidrogén-kloridos kezelésével kapjuk. Op. 130 "C.
Elemanalfzis a C3H3CIO;N - HCH - H,O (430,42)

vsszegképlet alapjén:

szdmfitott:

C:61,39%; H:774%; N: 3,25%; Cl: 16,47%;
Lallt:

C:620%. H:793%. N:3,26%; Cl: 16.5%.

s)  N-Metil-N-(terc-butil)- 3-(2-metoxi-fenil)-3-(2- '
metoxi-5-metil-fenil )-propil-amint (CXX) hasonl6kép-
pen éllftunk €l6 98%-o0s hozamban a 18q) példa szerin-
ti (CXVHI) aminb6l. A szabad bdzis (olaj) tisztasdga
gizkromatogréfidsan 96%.

20. példa
(A 9. példa folytatdsa)
O-véddcsoportok elidvolitdsa

af) N,N-Diizopropil-3-(2-hidroxi-fenil)-3-(2-hid-
roxi-5-metil-fenil)-propil-amin ( CXXI)

26.5 g (0.072 m6l) 17s) példa szerinti (CXV)
amint metanolban tdmény s6sav kis feleslegével ke-
zelink. Az elegyet vdkuumban szfrazra péroljuk,
25.4 g (0,22 mdl) piridinium-kloridot adunk hozz4. és
1,5 6ran 4t 200-205 "C-on melegftjik. Ezutdn kb.
80 "C-ra hdtjiik, 20 g acetont, majd kevés vizet adunk
hozz4. A sét kiszirjuk, hig sésavval mossuk, és szé-
ritjuk. Abszolit etanol/éter elegybsl végzett dtkristd-
Iyosftdssal 17,5 g (64,3%) fehér s6t kapunk, amely-
nek olvaddspontja >250 *C. A tisztasdg gazkromatog-
réfidsan 100%.

Elemanalizis a C;,H;,NO; - HCI (377,97) Gsszegképlet

alapjén:
szdmfiow:  C:69.91%: H:8.54%: N: 371 %:
0:847%; Cl:9,38%;
taldh: C:69.8%: H:8.65%: N:3,57%;
0:8.76%:. Cl:9.51%.
ag) N.N-Diizopropil-3-(5-kl6r-2-hidroxi-fenil )-3-

(2-hidroxi-fenil)-propil-amint (CXXIl) ugyanilyen mé-
don 4llitunk ¢l6 37%-o0s hozamban a 1 7r) példa szerinti
(CXIV) aminbdl. A hidrogén-klorid-s6 olvaddspontja
214 °C (etanol).

Elemanalizis a C3,H,3NO, - HCI (398.38) osszegképlet

alapjan:

szdmflott: C:63.31%:; H:734%; N:3,52%;
0:803%; Cl: 17.80%.

taldlt: C: 63.1%; H: 7.34%; N: 3,40%;
0:8,15%:. CI17,8%.
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ah) N-Metil-N-(1erc-butil)-3-(2-hidroxi-fenil)-3-(2-
hidroxi-5-metil-fenil)-propil-amint (CXXIll) ugyan-
ilyen médon 4llftunk el6 30%-os hozamban a 19s)
példa szerinti (CXX) aminb6l. A hidrogén-klorid-sé
olvad4spontja 240 °C (aceton).
Elemanalizis a C;;H;gNO, - HC1 (363,94) 6sszegképlet

alapjan:

szidmflon:

C:693%; H:831%; N:358%; Cl: 9,74%;

aléh:

C:69.0%, H: 8,55%; N: 3,65%; Cl:9,76%.
ai)  N-Metil-N-(terc-butil)-3-(5-kl6r-2-hidroxi-fe-

nil)-3-(2-hidroxi-fenil}-propil-amint (CXXIV} ugyan-
ilyen médon 4llftunk el6 a 19r) példa szerinti (CXIX)
aminbél. Op. >250 °C.

Elemanalizis a CyHsCINO, - HCI (384,36) tsszeg-

képlet alapjén:

szdmitott:

C:62.50%; H:7.08%:; N:3,65%; C): 18,45%;
taldlt:

C:625%: H: 7.09%; N: 3,63%; Cl: 18,4%.

ak) N-[3-(2-Hidroxi-5-metil-fenil)-3-fenil-propil]-
2.2,5.5-tetrametil-pirrolidint (CXXV) \gy 4llitunk €16,
hogy a 171) példa szerimi (CXVI) O-benzilezett amint
a 9q) példdban leirt médon hidrogenolizdljuk. A hid-
roklorid 240 *C-on olvad.
Elemanalizis a Cy4H,CINO (388.0) osszegképlet alapjn:
szédmitott:

C:74.29%. H:883%: N:361%: Cl: 19,14%;

taldlt:

C:739%. H:890%. N:352%; Cl: 9.48%.
21. példa

(A 10. példa folvtatdsa)

Amidok redukcidja

N.N-Diizopropil-3-(2-me toxi-fenil)-3-fenil-

propionamin

N.N-Diizopropil-3-(2-metoxi-fenil }-3- fenil-propio
naminot op4los sirga olajként, kvantitatfv hozamban
kapunk  3-(2-metoxi-fenil)-3-fenil-propionsavb6l  a
10a) példa szerinti amidra leirt médon. 27 g (0,08 mé!)
ilyen amidot 50 g toluolhan oldunk. és az oldatot szo-
bahémérsékleten SO g (0,17 mdl) 3.4 mélos toluolos
SMEAH oldathoz csepegtetjiik. amelyet el5z6leg azo-
nos t6megd toluollal higitottunk. Az elegyet 60-70 “C-
on 2 drdn 4t ke verjitk. majd hdtjiik, &s 2N n4trium-hid-
roxid-oldat feleslegével kezeljiik. A szerves fzist elvia-
lasztjuk. vizzel mossuk €s 2N s6savval extrahdljuk. A
savas extraktumot dietil-éterrel mossuk, megligosit-
juk, dietil-éterrel extrahdljuk. szérfijuk és beparoljuk.
17.1 g (66% ) szabad b4zis marad vissza, amelyet 75 ml
acetonban oldunk, és 6,6 g fumdirsav metanolos oldats-
val kezeliink. 20 g fumdrsavas sét kapunk, amely 163-
164 "C-on olvad.
Elemanalizis a C;;Hy ON - C{H, 0, (441.58) osszeg-
képlet alapjén:

szamitot:

C:70.72%; H:199%; N:3,17%: O: 18,12%;
taldlt:

C: 710.7%: H: 7,969, N: 3,13%: 0: 18.0%.
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22. példa

A (+)- és (—)-enantiome rek elvdlasztdsa

(+)-N.N-Diizopropil-3-(2-hidroxi-5-metil-fenil)-3-

fenil-propil-amin-hidrogén-iarardt

488 g (0,15 mo6l) 9g) példa szerinti (LXXXVIIN)
racém amint S00 ml 95%-os ctanolban oldunk, €s az
oldatot 22,5 g (0,15 m6l) L(+)-borkdsav 500 ml etanol-
lal készilt oldatdval elegyitjiik, majd egy €)jszakdn 4t
+4 "C-on 4lini hagyjuk. A kivdlt sét sziréssel Gssze-
gyjijiik. és etanollal és dietil-éterrel mossuk. A nyers
s6 hozama 34.3 g, [0J%,, értéke +29.5° (¢ = 5%, meta-
nol). Etanolbé] végzett dtkristdlyosfids utdn 21,8 g s6t
kapunk, amelynek [a]¥ éri€ke +36.0".
Elemanalizis a C;¢H37NO, 8sszegképlet alapjdn:
szdmitott:

C:65.66%; H:7.84%. N:295%; 0:23,55%,
taldit:
C:659%; H:8,06%; N:2,90%; Q:23,5%.

(-)-N,N-Diizopropil-3-( 2-hidroxi-5-metil-fenil}- 3-
Senil-propil-amin-hidrogén-D(-)-tartardrot  hasonl6-
képpen 4ltitunk el§ D(-)-bork&savval. [o]§ = ~35.8".
Elemanalizis:
taldlt:

C:656%: H: 800%; N:2.83%; 0:23.6%.

A talilmény szerinti vegyiiletek kozil néhidnyat
megvizsgiliunk antikolinerg, anti-noradrenalin €s anti-
kalcium hatés, toxicitds €s a szfvverésre gyakorolt ha-
t4s szempontjab6l. A vizsgdlati eljdrasokat az aldbbiak-
ban irjuk le, és az eredményeket az 1. wuibldzatban
foglaljuk ossze. Osszehasonlitds céljabs] megvizsgdl-
tuk a kereskedelemben kaphaté terodilint és egy szer-
kezetileg hasonlé vegyiiletet, az N,N-dimetil-3-(2-me-
toxi-fenil)-3-fenil-propil-amint, amelyet az US-
A 3 446 901, GB-A-1 169 944 és BG-A-
1 169 945 szabadalmi iratokban antidepresszénsként
ismertetick. A vizsgdlati eredmények vildgosan mutas-
jdk, hogy a waldlmdny szerinti vegyiletek felillmiiljak
azismen vegyliileteket, kilondsen a kivant antikolinerg
hatés és a nemkivédnatos meflékhatdsok kozotti szelek-
tivitds vonatkozisiban.

a} Antikolinerg hatds izoldlt higyhdlvagon

250-350 g tesubmegd him tengerimalacokat fejiik-
re mén itésse! ledltiink, és kivérezientiink. Higyhdélya-
gukat gyorsan eltdvolltottuk, és Na*-Krebs fiird6be he-
yeztiik, és cbben tartottuk az egész boncoldsi eljdrds
sordn. A hélyagokat megszabadfiotiuk a rdiapadt zsinél
€s kot6szovetekiSl. majd felnyitottuk kétoldali bemet-
széssel az aljatdl a tetejéig. Oli6val gondosan cltdvoli-
tottuk a nydlkahdrtydt. Négy. mintegy 3—-5 mm hosszd
csikot vdgtunk ki a hosszanti izomrostokkal parhuza-
mosan a hélyag mindkét feléb6l.

A hélyagcsikokat azonnal belehelyeztiik figgSle-
gesen 5 m! olyan szovetfiirdobe, amely Na*-Krebs ol-
datot tartalmazou, és a fiird6t folyamatosan karbogén
g4zzal leveg6ziettiik, hogy a pH-ja 7.4 koriili érték
maradjon. A 37 "C-os hémérsékletet egy Lauda MS3
termosztdt keringetS szab&lyozta. A prepardtumokat
két horog kizé helyeztik, ezek egyike egy Grass Inst-
ruments dltal gyartott FTO3 er6italakftéhoz csatlako-
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zot. A preparitumok izomer tenzibjét Grass poligraffal
(model] 79D) regiszudltuk. A nyugalmi fesziiltség kb.
5 mN voli. A csikokat legaldbb 45 percig hagytuk sta-
biliz4l6dni. Ez id6 alatt a nyugalmi fesziiltséget $ mN-
ra 4llitottuk be, és a prepardtumokat isméielten mostuk.

Az cl6kisérietekben koncentraci6 — hatds gérbéket
vettiink fel karbachollal (karbamil-kolin-kloriddal), an-
nak érdekében, hogy meghatfrozzuk a megfelelS agonis-
ta koncentrici6t az antagonistdval végzett gdtlsi vizsgs-
latokhoz. 3 x 10~ karbachol koncentraci6t vélasztottunk,
amely a maximdalisndl kisebb (70%) osszehizéd4si v4-
laszt adou. A gétldsi vizsgédlatokban a csikokat minden
15 percben 3 x 105 M karbachollal érintkeztettiik. A csf-
kokat hdrom alkalommal mostuk minden agonista hozz4-
adésa utdn. Ezt az cljrast addig ismételiiik, amfg repro-
dukdlhat6 osszehizod4si védlaszt kaptunk. Hédrom egy-
mast kisvel§ dsszehizédast, amennyiben az eliérés kb.
10%-0s volt, reprodukélhaténak fogadtunk el.

El&szr minden antagonistat 106 M koncentréci6-
ban vizsgédltunk kiilonb5z6 tengerimalacokb6! szdrma-
26 két hélyagesikon. Amikor a 3 x 1076 M karbachollal
reprodukdlhaté vélaszt kaptunk, a csikokat az antago-
nistdval 15 percig inkubdhuk a kévetkezd karbachol
hozz4adésa el6tt. Ha az antagonista a karbacholra adott
vilaszt 50%-n4l nagyobb mériékben gitolta, akkor a
teljes koncentrécié — gétlds gérbét is felvettilk. A teljes
gétlasi gorbék felvérelekor a csikokat 60 percig inku-
béltuk egy meghatdrozott antagonista koncentricié
mellett, a karbacho! kivetkez6 hozzdad4sa el6tt. Az
antagonistdk hatdsdl a kezdeti. agonista 4ltal indukalt
Osszehdzoddsok kdzépériékének %-os gatldsaként szd-
mitottuk. A koncentrdcié — géilds gdrbék elkészitésé-
hez az antagonistékat 6-8 koncentrici6ban vizsgéluk,
¢s mindegyik koncentricishoz Gj hélyag-prepardtumot
haszndhunk, azaz a csikokat csak egyszer tettiik ki
antagonista hatdsanak, majd kidobtuk.

b) Noradrenalin- és kalcium-antagonista hatds a
portdlis véndn
_ dzoldlt patkdny poridlis véna kés:itése
Allatok:  him albino patkanyok, testtomeg kb. 200 g

Fiirddiérfogar: 5 ml

Puffer: K. E. Andersson Sltal médositott
Na*-Krebs

Homérsékler: 37°C

Gdz: karbogén (93,5% O, + 6,5% CO,)

lzomténus: 05g

A patkdnyt a nyakdra mén itéssel leiiliik, majd
lefejeztiik. A hasiiregét felnyitottuk, a vén4t zsfrmente-
sen kimetszeutiik, hosszirdnyban felvdgtuk, s szervfiir-
débe helyeziiik. Az izometrids tenzi6 valiozdsait egy
eréelmozdulds 4talakité segitségével regiszirdltuk,
amely erGsit6hoz és ir6 oszcillogrifhoz csatlakozott.

Noradrenalin-antagonizmus portdlis véndn
Dézisok: noradrenalin 3 x 10-" M

A vélasziott dézisok kb. a maximélis 70% -4nak meg-
felel6 valaszi adiak. Az agonistat 10 perces idSkozonként
adtuk a fiird6hz. Amikor reprodukalhaté dsszehizéds-
sokat kaptunk. a vizsgdland6 anyag egy meghatdrozot
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koncentréciéjét adtuk a fiird6héz. 10 perces inkubdlési
id6 utdn 16nént a noradrenalin hozzdadésa. A vizsgdland6
anyag kovetkez6 koncentréci6jdt akkor adagoltuk, ami-
kor az agonista eredeti vilasz4t kaptuk.

Az anyag antagonista hatdsdt az agonista hdrom
egymist kdvetd valaszinak kozépénékére vonatkozia-
tott szdzalékos gétlasként fejeztiik ki.

Ca-antagonisia haids pondlis véndn

10 mM K*-oldatot adtunk a Krebs-pufferhez a véna
spontdn miogén hatdsdnak stabilizéldsdra. Az izom-
osszehuz6ddsok amplinidéjat mérjik. A vizsgdlandé
anyagot kumulat{v dézisokban addig adtuk a fiird6héz,
amig teljes g4tldst kaptunk.

c) Hisztamin-antagonizmus izoldlt ileumon
Izoldlt tengerimalac ileum készitése

Allatok: mindkét nemhez tartozé tengen
malacok, testtomeg kb. 350 g

Fiirdotérfogar: S ml

Puffer: K. E. Andersson 4ltal médositott
Na*-Krebs

Homérséklet: 37°C

Gz karbogén (93,5% O, + 65% COy)

Izomténus: 05g

A tengerimalacot a nyakédra mén Utéssel ledltiik, majd
lefejeztiik. Felnyitottuk a hasiireget, és a csipSbeléb6l - a
csipSbél és a vakbél csatlakozdsa (olott kb. 15 cm-rel —
mintegy 2 cm-t kivégtunk. A kivAgont ileumdarabot puffer-
rel mostuk. és szervfiidGbe helyenitk. Az izomemi4s fe-
sziiltség valtozdsait erd-elmozdulis dtalakitoval regisztrdl-
tuk, amely er6sftéhoz &s iré oszcillogréfhoz csatlakozott.
Ddzis: 3 x 1077 M hisztamin

A kivdlasztott hisztamin dézis a maximdlis védlasz
mintegy 70%-4t adja. Az agonistdt 3 perces idSkozonként
adtuk a fiird6hoz. Amikor reprodukdlhat6 8sszehliz6d4so-
kat kaptunk, a vizsgdland6 anyag egy meghatdrozott kon-
centrici6jal adtuk a fiird6héz. 2-10 perces inkubdlds utdn
hisztaminnal egy uj Gsszchizédast indukdltunk. A vizsgs-
land6 anyag kivetkezd koncentracidjar akkor adtuk a fiir-
déhoz, amikor az agonisia eredeti valasz4t kaptuk.

A vizsgéland6 anyag agonista hatdsdl hdrom egy-
mést kovetd hisztamin dézis védlasz kdzépéri€kére vo-
natkoztatott szdzalékos gétldsként szdmitottuk.

d) Akut toxicitds egérben

A vizsgélandd antagonistdkat 0.9%-o0s nétrium-klo-
rid-oldatban oldottuk. Azt az anyagot, amelyik 0,9%-o0s
nétrium-klorid-oldatban nem old6dott, kétszeres
mennyiségd desztiltdl vizben oldottuk. Az oldatokat a
kisérlet napjdn készitettiik.

Eljdrds

25 g testiomegd fehér him egereket cgértartékba he-
lyentiink. A vizsgdlt vegyiileteket intravéndsan bélus d6zi-
sokban. a négy farokvéna egyikébe injekidlruk, 0,01 mlg
cgér térfogatban. Mindegyik anyagkoncentrdci6t négy
egérbal 4116 csoportnak adtuk. Az antagonistdkbo! 4-5 kis-
16nb6z6 koncentracidt készitettiink és vizsgéltunk.

Az akut letdlis dézis (LD,,) az antikolinerg haté-
anyag azon legkisebb koncentrdci6ja, amelynek hatd-



séra 4 vizsgdll egérb6l a bélusz intravénds beaddsat
kovetSen S percen beliil 4 elpusztult.

LDgp-tartomény: az LDg-tartomény azon legmaga-
sabb dézis, amelynek hatdsdra 4 egér wiléli a kisérletet
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késziilt egyszeri szerkezetbe helyeztiik, amely a pat-
kédnyt egy 4lland6 helyzetben rigzfiette. A végtagokra
elekirédokat csatottunk, és ezeket egy EKG-pulzus
elGer6sitohdz és egy Grass-poligrafhoz kapesoltuk. Az

és azon legalacsonyabb dézis kézdtt van, amelynek 5 EKG felvételével a szivritmust meghatdrozhattuk.

hatdsdra 4 egér clpusztul a bSlusz-dézis inravénds be- Addig semmilyen anyagot nem adtunk az &llatnak,

addsdt kivet§ 5 percen beliil. amfg az vissza nem nyerie eszméletét, €s szfvritmusa
legaldbb 15 percig 4lland6 nem maradt.

e) Eszmélenél levé patkdnyok szivritmusdra gya- Az anyagokal intravéndsan, az infiizi6s kaniilon 4t

korolt hatds 10 adtuk be, &s fiziol6gids séoldattal utdnamostuk.

Az 4llatokar éterrel enyhén narkotizdltuk, és a fa- Az EKG-1 0,25, 0.5, 1, 2, 3 és 5 percenként vettitk
rokvéndba egy infiiziés kaniilt vezettiink. A még alvé fel az injektdlss befejezését kdvetSen, és minden 5
patkdnyokat egy durva, valamelyest rugalmas hél6bél percben addig, amfg az eredeti szfvritmus be nem 4lit.

1. tdbldzat
Anti Hatds a
Antikoli- | 20 ""a‘l’." Anti-Ca ha-| Anii-hiszta-| Akut toxi- | Letalis d6- | szivritmus-
Anyag nerg hatas a I:::is n tis min hatis citds i.v. zis ra Kiiszob-
ICso(M) | oy | "CsoM) | ICs M) | myng mg/kg dézis
bl mg/kg

D, T

gcn-cuz-cu-n\c(c" ) 52%10°7 | 24x10¢] 10°° ax10% | 15-20 20 1-3

"y

Terodilin (ismen vegyitlet)

OCH, cn,

O’c"'c""c""“\cu 12109 | 44x 10| 21x10°{37%107 | 10-15 15

3
GB-A-1.169.944 (antidepressz4ns)
H _cHiery),

SCH-CH,-CH,-N s 5 _

O’ T MM enieny), 18x 10 10~ 1.5%x 1075 | 7x10°® 10-20 20 1-3

Racemat
1a 1. vegyilet (+)-izomerje 1.8%10°8
1b 1. vegyiilet (-)-izomerje 14x% 108
Hy ClCHy)y
2 CH-CHI-CHo-N 15%10°7 | 35%10¢ | 9x 10 10-20 20
< T Nen,
OCH, CHICH,),
3 CH-CH-CiEy-N 24%107 | 36x10°} >107¢ 10 10
4] CHICH ).
L] CHICH,).
HyC” SCSCH-CHy-CHyN ¥ 15%108 | 55% 108 [ 6x10% 108 3040 40
0 SchicHy),
4a. 4. tanardt (+)-izomerje 13x 10 6.5x% 1078 10-20 20
4b. 4. tanarat (-)-izomerje 13%10% 6x 10 10-20 20
o1 ),
3 dcu-cnz.cuz-n\c“ 49x10° | 38x10* | 3x10°% 10°s 30-45 45 1-3
“on 3
HO« CCHy)y
C O:cu.cu,cu,.n’ 20x107 | 3x107° 1 6S5x 1078 | 13x 1078 >20 >20
]
3
20
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Anti Hauds a
Anikoli- |~/ “";‘l’." Anti-Ca ha-{ Anti-hiszia- | Akut toxi- | Letdlis d6- | szfvritmus-
Anyag nerg hatds ;:l"as in 14s min haifs | citds iv. zis ra Kitszb-
ICsoM) | (" ay | ICsoM) | ICsoM) | merie mgfkg dézis
0 mg/kg
7 o CHICH,)
,‘0'0;0‘{"’("'_"/ Y@ l19x10% ]| 5%10°% |65x10% | 3x10% | 30-50 50
Nchicuy),
s O:o“ ceny, -
"y N, 3x10% | 5x105 {>5x10% | Tx10% | >6 >6
=OH /C(CH’),
9 e, 1L6x108 | §x10°° | 25x10% | 1.2x10°¢ 20
)
O,OCN’ II’C CM’
1o dcwcu,—m,-u 62x107° [ ax10® | 7x10¢ |25%10°¢
ll) Cll’
HyC. Ol CHECH),
1 S om0 [10x10% | ssx10¢ | 108 |25%10% | 10-20 20
O \cu(cu,)z
N C(CH,’,
12 16 creupenynl 4,7% 1077 23%10 | 80x10%| 15-30 30
]
0'0“ CItCH,).
7/ 32
2 O)cncu,m,«\ 9.0x10% | 3x10% [15x10" | 2x10* | 5-10 10
1 CHICH),
(a1}
A} példa 35 ponensckkel dsszekeverjiik, majd 6roljiik. A kapott ke-
 Tableudk eldllitdsa verékhez azutdn a 4. és 5. 8sszetevdt is hozzdkeverjik.
Osszetevok: mgttabletta majd megfelel6 méretG kapszuldkba 161tjik.
1. Az 1. tiblazat 1. vegyiilete 20
2. Celluléz, mikrokristdlyos 57.0
3. Kalcium-hidrogén-foszf4t 15.0 40
4. Nétrium-keményft6-glikolat 5.0 SZABADALMI IGENYPONTOK
5. Szilicium-dioxid, kolloiddlis 025
6. Magnézium-szlearét 0,75 1. Eljérds (1) &haldnos képletd 3,3-difenil-propil-
80,0 mg aminok - ebben a képletben

Az I tdblazat szerinti 1. vegyiiletet a 2., 3., 4. és S.
Osszetevdkkel kb. 10 percig keverjiik. Ezutdn a magné-
zium-sztcardtot adjuk hozz4. és a keveréket tovdbbi 5
percig keverjiik, majd filmbevonati vagy anélkiili tab-
lettdkkd préseljiik.

B) példa
Kaps:zuldk elodllitdsa
Osszetevok: mg/kapszula
1. Az 1. udblazat L. vegyiilete 2
2. Lakt6z 186
3. Kukonakeményitd 20
4. Talkum 15
5. Magnézium-szteardt 2
25

Az 1. idbldzat szerinti 1. vegyiiletet a 2. &s 3. kom-
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R! jelentése hidrogénatom vagy metilcsopon,
R? jelentése hidrogénatom, halogénatom, hidroxil-,
metil- vagy metoxicsoport,
R jelentése hidrogénatom, halogénatom, hidroxil-,
metil- vagy metoxicsoport,
R* jelentése hidrogénatom, halogénatom. hidroxil-
vagy metoxicsoport,
X jelentése (2) dltalsnos képletd csoport, amelyben
R* jelentése hidrogénatom vagy 1-4 szénatomos
alkilcsoport, és
RS jeleniése 1-6 szénatomos alkil-, 1-6 szénato-
mos hidroxi-alkil- vagy 1-adamantil-csoport,
mimelleit az R* és R® szubsziituensekben egyiit-
tesen legaldbb 3 szénatom van, vagy
RY és R® egyiitt egy 4—6 szé€natomos alkilénldncot
képez. amely négy 1-4 szénatomos alkilcso-



I HU 212729 B 2

porttal és adott esetben egy hidroxilcsoporttal
van helyetiesftve —

és fiziol6giai szempontbd! elfogadhai6 savakkal képe-

zett savaddfciés s6ik, valamint optikai izomerek alak-

jaban is 1€tez6 vegyiiletek esctében mcém clegyeik és
cnantiomer alakjaik cl64llftdsdra, azzal jellemezve,
hogy

a) egy (3) dltalénos képletd 3,3-difenil-propanol szér-

mazékot - a képletben R!, R, R} és R? jeleniése

cgyczik a trgyi korben megadottal, Y egy lecseréi-
het6 csoportot képvisel, €s a vegyiiletben az esetle-

ges hidroxilcsoportok védve lehetnek — egy (4)

dhaldnos képletG aminnal — ahol X jelentése egye-

zik a trgyi kbrben megadomial - reagdlharunk;
vagy

egy (5) dhaldnos képletd 3.3-difenil-propionamid

szérmazékot — a képletben R!'. R% R® R* és X

jeleniése egyezik a tdrgyi kérben megadotttal és a

vegyiiletben az esetleges hidroxilcsoportok védve

lehetnek - reduk4lunk; vagy

egy (7a) vagy (7b) &ltaldnos képlewd 3.3-difenil-

propil-amin sz&rmazékot - ahol R}, R?, RY, R* és X

jelentése egyezik a targyi korben megadottal és az

adott esetben jelenlevs hidroxilcsoportok pedig
védve is lehetnek, W helyén pedig hidroxilcsoport
vagy halogénatom 4ll - redukélunk; vagy

az X jeleniésében R* helyén metilcsoport, R® he-

lyén pedig 2-6 szénatomos alkil-, 2-6 szénatomos

hidroxi-alkil- vagy 1-adamantil-csoportot tartalma-

26 (1) dhaldnos képletd vegyiiletek el64llitdsara

egy (6) dlaldnos képletd szekunder 3,3-difenil-pro-

pil-amin szdrmazékot — a képletben R!, R2, R! és

R* jelentése egyezik a 1drgyi kirben megadotual, és

a vegyiilethen az esetleges hidroxilcsoporiok védve

lehetnek, Z helyén pedig a fenti meghatdrozasok

szerinti R® szubsztituensek cgyike allhat metilcso-
port kivételével - N-metileziink:

majd

- kivdnt esetben a kapott (1) dlialdnos képletid vegyii-
letet fenilesoporton halogénezziik,

- az adott esetben jelenlévs véddesoportokat lehasit-
juk:

- kivént esetben a kapott, (I) 8laldnos képletnek
megfelel6 bazist fiziolégiailag elfogadhaté savak-
kal savaddiciés sévd alakfijuk 4t, vagy forditva;
és/vagy

- kivdnt esetben az optikai izomerck kapott elegyét
az egyedi enantiomerekre vélaszijuk szét.

2. Az 1. igénypont szerinti eljards olyan (1) dhal4-
nos képletd 3,3-difenil-propil-amin szdrmazékok el64l-
lit4séra, amelyekben X jelentésénél az R® és R® szubsz-
tituensek egymadstdl fiiggedeniil 1-4 szénatomos alkil-
csoportot tarialmaznak vagy az R® adamantilcsoportot
tartalmaz. mimellett az R® & R® szubsztituensckben
egyitiesen legaldbb 3. el6nydsen legaldbb 4 szénatom
van. R', R%, R" és RY jelentése egyezik az 1. igénypont-

b

~

<

~—

d

~
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ban megadottal, azzal jellemezve, hogy megfelelSen
helyetiesitett kiinduldsi vegydileteket alkalmazunk.

3. Az 1. igénypont szerinti eljdras olyan (1) 4ltald-
nos képletd vegyiiletek elGdllilasdra, amelyekben X
jelentésénél az RY és R® szubsztituensek egyiitt egy 4-6
szénatomos, négy 1-4 szénatomos alkilcsoporttal he-
lyeutesftett alkilénldncot képeznek. R', R%, R? é R*
jelentése egyezik az 1. igénypontban megadottal, azza!
Jjellemezve, hogy megfeclelSen helyetiesitett kiinduldsi
vegyiiletcket alkalmazunk.

4. Az 1. igénypont szerinti eljards 3 3-difenil-pro-
pil-aminok szdrmazékok el64llitdsdra, amelyekben X
jelentésénél az R® €s R® szubsztituensek koziil legaldbb
az egyik eldgazd szénléncl, azzal jellemezve, hogy
megfelelSen helyettesfiett kiinduldsi vegyiileteket al-
kalmazunk.

5. Az 1. igénypont szerinti cljards az ¢l6z6 igény-
pontok bdrmelyike szerinti 3,3-difenil-propil-amin
szdrmazékok el6dllitdsdra, amelyekben X szubszttu-
ensként az (a)<(f) képletii csoportok valamelyike sze-
repel vagy az (a)-(c) csoportok valamelyike legaldbb
egy hidroxilcsoporttal van szubsztitudlva, azzal jelle-
mezve, hogy megfelelben helycuesftett kiindulési ve-
gyiileteket alkalmazunk.

6. Az 1. igénypont szerinti eljéras az aldbb felsorolt
vegyiiletek, azok fiziol6giailag elfogadhaté savakkal
alkotott s6inak. adott esetben racemdtjainak, illetve
egyedi enantiomerjeinek el64llftdsdra:

- N.N-diiozporpil-3-(2-hidroxi-5-metil-fenil)-3-fe-
nil-propilamin és ennek (+)-izomerje.

— N-metil-N-terc-butil-3-(2-hidroxi-fenil)-3-fenil -
propilamin,

- N-metil-N-terc-butil-3-(2.4-dihidroxi-fenil)-3-fe-
nil-propilamin,

~ N-metil-N-terc-butil- 3-(2-hidroxi-fenil)-propil-
amin.

~ N,N-diizopropil-3.3-bisz-(2-hidroxi-fenil }-propil-
amin,

~ N.N-diizopropil -3-(2,5-dihidroxi-fenil)- 3-fenil-pro-
pilamin,

—~  N-metil-N-terc-butil-3-(2,5-dihidroxi-fenil)-3-fe-
nil-propilamin,

- N.N-diizopropil -3-(2-metoxi-fenil)-3-fenil-propil-
amin,

—~ N-{3-(2-metoxi-fenil)-3-fenil-propii]-2,2.6 6-tetra-
metil-piperidin,

azzal jellemezve, hogy megfelelSen helyetiesitett kiin-

duldsi vegyiileteket alkalmazunk.

7. Eljards gyogyszerkészfimény elGéllitdsdra, azzal
Jellemezve, hogy valamely az 1-6. igénypontok birme-
lyike szerinti eljérassal elGallftott, (1) dltaldnos képletd
3 ,3-difenil-propil-amin szdrmazékot. amelynek a kép-
letében R'. R2, R, R* és X jelentése az ). igénypont-
ban megadott, gy6gydszatilag clfogadhaté vivéanyag-
gal keveriink Ossze és a keveréket gydgyszerkészit-
ménnyé alakitjuk.
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New amines, their use and preparation.

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 drugs. ]

Swedish patent No. 215 499 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

Qe £
CH-CHZ-CH N\

<Y C(CH,),

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-3.446,901, GB-A-1.169.944 and GB-A-1.169.945 disclose certain

20  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-111.894 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 pheny! rings.

C.A. Vol. 97 (1982) 120105n discloses certain N-arylalkylisoquinolines which may

have a hydroxy substituent in the ortho position of a phenyl ring. These

30  compounds have sympatholytic activity and carry aromatic substituents 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-diphenylpropylamines of

formula I
. "
on1
CZI—CHZ-CHZ-X I
o=
R

wherein R} signifies hydrogen or methyl, Rz, R3 and R¥ independently signify
hydrogen, methyl, methoxy, hydroxy, carbamoyl, sulphanoyl or halogen, and X
represents a tertiary amino group of formula 1§

e

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,
preferably. at least four carbon atoms,
wherein R?

especially at least five carbon atoms, and
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 comprisés 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 I, wherein each of R” and R independently signifies

C l_s-alkyl, especially C 1 _s-a.lkyl, or adamantyl, R’ and RS 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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fol.lowilfg groups a) - f), each of which may carry one or more hydroxy groups.

~
CH(CM:,')2 . C(CH3)3 C(CHB)ZCHzCH3
-CH, CH CH, CH
3,73 3 3
>c—cn, \c/———c‘{z $Hs .
v
a N |7, o N< SeH,, 0 N
\Ci——CH2 /C\TCH2
CH, Cl-l3 . CH3 H,
The following are examples of presently preferred specific compounds of
formula I

N,N—diisopmpyl-3-(2—hydroxy-5-methylphenyl)—B-phenylpropylamine and its
(+)-isomer,
N-methyl-N-tert.bufyl-3—(2-hydroxyphenyl)-B-phenylpropylamine,
N-methyl-N-tert.butyl-3-(2,4-dihydroxyphenyl)-3-phenylpropylamine, _
N-methy!l-N-tert.butyl-3,3-bis-(2-hydroxyphenyl)propylamine,
N,N-diisopropy!-3,3-bis-(2-hydroxyphenyl)propylamine,
N,N-dlisopropyl-3-(2,5-dihydroxyphenyl)-3-phenyipropylamine,
N-methy!-N-tert.butyl-3-(2,5-dihydroxyphenyl)-3-phenylpropylamine,
N,N-diisopropy!-3-(2-methoxyphenyl)-3-phenylpropylamine,
N-( 3-(2-methoxyphenyl)-3-phenylpropyl )-2,2,6,6-tetramethyipiperidine

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 . .
CH—CHZ-CHZ-Y 134 _
—RY
R3

wherein Rl-R" 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 alky! or arylsulphonyloxy group,
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4
with an amine of formula v
H-X v
wherein X is as defined above, or
b) reducing a 3,3-diphenylpropionamide of formula V

K{%ole
5 CH-CH,-CO-X v <
s,@ﬂn" | |
R : .

_wherein R1 Rl" and X are as defined above and any hydroxy groups may be
protected preferably using a complex metal hydride,

c) N-methylating a secondary 3,3-diphenylpropylamine VI

r2
{0)-0R! :
. z'l-CHZ-CHZ-NH-Z VI
L)

10 'wherein RI-Rq’ are as defined above and any hydroxy groups may be protected,
and wherein Z has the same meaning as R’ and RS with the exception of methyl,
Z preferably being a hydrocarbyl group comprising at least three carbon atorns,

e the N-methylatxon preferably being carried out using formaldehyde or formic
. . acid, or

15 d) reducing a 3,3-diphenylpropylamine of formula VIIa or VIIb

R2 . Rz
onl' - ' \QC’RI -
C=CH-CH-X “CH,-CH,-X . _
SOSS ol
R: R3
Vila Vi )

wherein RI-RI‘ 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
pheny! 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
iif) 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 Rlis hydrogen and/or R%is hydroxy.

10 The above general methods can be carried out in a manner known per se
and/or in accordance with the working examples described below, with due
consideration of the desired amino groups and the substituents on the benzene
tings.

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

EOR‘l
H-CH,-CH,-OH vl
< :5 g#
R

wherein RI-RQ 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 I, 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 diphenyimethane
: (IX) in the presence of a suitable base such as sodium amide:
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\@tonl

2
Base CH-CH,,-CH.,-OH
SCHy 4 cfz-cx-lz === ., 22
R: R:

X X _ vl

The compounds VIII can also be prepared by reduction of the correspon-
ding 3,3-diphenylpropionic acids, preferably using complex metal hydrides.
The 3,3-diphenylpropanols. VIIE can conveniently be}converted into the
5 corresponding reactively esterified derivatives I in a manner known per se by
disblacing the hydroxy groups with e.g. a halogen atom or an alkyl or
arylsulphonyiox-'y group.

The 3,3-diphenylamides of formula V used as starting materials in

method b), can e.g. be prepared by reacting the above mentioned 3,3-diphen);1-
10 propionic acids with an appropriate amine.

The secondary amines used as starting materials in method ¢) can .
conveniently be prepared by reacting a primary amine I-IZN-Z (wherein Zis 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-diphenylpropionamides in analogy with method b) above. The secondary
amines can also be prepared by reduction of unsaturated hydroxyamines XI

R2
{Oy-—or'
C-CH,-CH=N-Z X1

HZ

r3L0)—Rr*

wherein RI-R¥ 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, the hydroxy group may first be split off as water, followed by
reduction of the formed unsaturated amine.

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 X1

wherein Z is as defined above,
to a benzophenone of formula XIII

2
“\@@Rl
’ SC=0 X1
4

R R’

wherein RI-Rq are as defined above, in the presence of a base, preferably a
lithium organic base such as lithium diisopropylamide.

Also the starting materials Vila, VIIb for process d) can be prepared by
methods known per se, such as by addition of an organometallic compound XIvVa

10 or XIVb
R2 r3
E—ORI \@'Me
Rl}
Me
Xlva XIvb

to a ketoamine XVa or XVb respectively to form a corresponding hydroxy amine

XVI ’
@
~C-CH.,-CH,-X XVl
KGh2"CH2
4
R3/<§>_ R
15 and, if desired, splitting off water from compound XVI.

In formulae XIVa, XIVb, XVa, XVb, XVI, RL-R*are as defined abave, and
Me signifies a metal such as magnesium or lithium.
In accordance with the invéntion the compounds of formula I, in the form
of free bases or salts with physiologically acceptable acids, can be brought into
20 suitable galenic forms, such as compositions for oral use, for injection, or the
like, in accordance with accepted pharmaceutical procedures, Such pharmaceuti-
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cal cdmpositions according ‘to the invention comprise the compounds of formula I
in association with compatible pharmaceuticaliy 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-
5 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

10 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, suspenslons or emulsions for

" parenteral administration, and the like. '

15 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

20 - dosage may, for example, be from about 0.05 mg to about 4 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

lH-NMR spectra were run in CDCl, using a JEOL PMX60 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 = diisopropy! ether
PET = petroleum ether
Ether = diethyl ether

VAmines are abbréviated 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
20 Preparation of 4-phenyl-3,4-dihydrocoumarins
a) 4-(2-Methoxy-5-methylphenyl)-6-methyl-3,4-dihydrocoumarin () =
A mixture consisting of 2-methoxy-5-methylcinnamic acid (96.0 g, 0.5
mol), p-cresol (108 g, 1.0 mol), tetraline (200 ml), and conc. 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 (97%) crude oil. Two recrystallisations from
acetone gave white crystals of the desired lactone, m.p. 126-127°.

C 18H 1803 (282.3) requires: C 7657 H 6.43 o 17.00

Found 76.9 6.44 17.0
30 b) 6-Hydroxy-4-phenyl-3,4~dihydrocoumarin (II) was prepared in a similar

way In 97% yleld from cinnamic acid and hydroquinone. M.p. 138° (IPE-Ether).

C, 5H, 505 (240.3) requires: C 7499 H 504 O 19.98
Found 75.0 5.00 19.6

c) 4-(2-Methoxy-4-methylphenyl)-7-methyl-3,4-dihydrocoumarin was obtai-
ned in a similar way from 2-methoxy-4-methylcinnamic acid and m-cresol in 58%

-
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yield.,M.p; 147-148° (IPE-acetone).. .
C,gH |05 (282.3) requires: C 76,57 H 6.43 o 17.00
Found 76.4 6.31 17.2

The above lactone (90 g, 0.32 mol) in methylene chloride (500 ml) was -
5 refluxed with BBr, (L15 g, 0.46 mol) for 24 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 (93%) of a syrup which crystallized
on standing. Crystallization from IPE-PET gave white crystals of

d) 4~(2-hydroxy-4-methylphenyl)-7-methyl-3,4-dihydrocoumarin (1),
10 m.p.137°

CysH;O;(268.3) requires: . C 76.10 H 601 O 17.89
Found 76.2 6.30 17.0

e) & Hydroxy-4-phenyl-3,4-dihydrocoumarin (IV) was obtained In a similar
way from cinnamic acid and catechol in 18% yield. M.p. 136° (IPE).

15 C,4H,,05 (240.2) requires: C 7499 H 504 O 1998
Found 75.0 5.01 19.9

f) 4-(2-Methoxyphenyl)-3,4-dihydrocoumarin (V) was obtained in a similar
way in 45% yield from methyl 2-methoxycinnamate and phenol. The crude

reaction mixture was contaminated with methyl 3-(4hydroxyphenyl)-3-(2-
20 méﬂmoxyphenyl)—propionate. After removal of this by-product with ice-cold

NaOH, the title compound was obtained as an oil of sufficient purity to be taken
to the next step.

_ Example 2

Preparation of 3,3-diphenylpropionic acid esters
25 a) Methyl 3-(2-methoxy-4-methylphenyl)-3-phenylpropionate (VI) e

7-Methyl-4-phenyl-3,4-dihydrocoumarin (78 g, 0.327 mol) in 150 mi
methanol and 150 ml acetone containing methyl iodide (100 g, 0.7 mol) and
K,CO; (55 g, 0.4 mol) was refluxed for 24h, fiitered, and the solvent was
evaporated. The residue was dissolved in ether, the solution was washed with

30 water, dried and evaporated giving 86 g (92%) of a viscous oil.

NMR: 46.6-7.2 {m 8H), 4.9 (t 1H), 3.8 (s 3H), 3.5 (s 3H), 3.0 (d 2H), 2.2 (s 3H). »
b) Methyl 3,3-bis-(2-methoxyphenyl)-propionate (VII) was obtained in the
same way In 96% yield from the lactone (V) of Example 1f), m.p. 84-87° (IPE). )

CgH5qOy (300.4) requires: C 7198 H 671 O 213
35  Found : 714 6.67 21.6
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c) Methy! 3-(2,3-dibenzyloxyphenyl)-3-phenylpropionate (VIII) was obtained
in a similar way in quantitative yield from the lactone (IV) of Example le) and
benzyl chlonde in methanol. In addition to K2C03 the reaction mixture also
contained some Nal. M.p. 72° (IPE).

5 C3gH,g0, (452.5) requires: C 7963 H 6.24 O 14.14
Found . 79.9 6.15 14.1

d) Methyl 3-(2-benzyloxyphenyl)-3-phenylpropionate (IX) was obtained in a
similar way as a viscous oil in 81% yleld from 4-phenyl-3,4-dihydrocoumarin and
benzyl chloride.

10 NMR: § 7.2 (m 14H), 4.9 (s 2H, t 1H), 3.5 (s 3H), 3.0 (t 2H).

e) Methy! 3-(2-methoxy-5-methylphenyl)-3-phenylpropionate (X) was-obtai-
ned in a similar way from 6-methyl-4-phenyl-3,4-dihydrocoumarin in 96% yield.
NMR: 67.4 (m 8H), 5.0 (t 1H), 3.9 (s 3H), 3.7 (s 3H), 3.2 (d 2H), 2.4 (s 3H).

f) Methyl 3,3-bis-(2-methoxy-5-methylphenyl)propionate (XI) was obtained

15  in a similar way in quantitative yield from the lactone (I) of Example la) and
methyl iodide.
NMR: §6.6-7.1 (m 6H), 5.1 (t 1H), 3.7 (s 6H), 3.5 (s 3H), 3.0 (d 2H), 2.2 (s 6H).

g Methyl 3-(2;5-dibenzyloxyphenyl)-3-phenylpropionate (XII) was obtained
in a similar way in 90% yield from the lactone (II) of Example 1b) and benzyl

20 chloride.
NMR: < 6.8-7.4 (m 18H), 5.0 (s 4H, t 1H), 3.7 (s 3H), 3.1 (d 2H).

h) Methyl 3,3-bis-(2-benleoxx-l#-methxlghenxl)grogionate (XIII) was obtai-

ned in a similar way in 95% yield from the lactone (II) of Example 1d) and benzyl
chloride. By GLC the product is homogenous, and by MS it has the correct M.W.

25 j) Ethyl 3-(2,4-dimethoxyphenyl)-3-phenylpropionate (XIV)
A mixture of ethyl cinnamate (88 g, 0.5 mol), dimethyl resorcinol (276 g,
2.0 mol) and conc. 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 (64%) of the title ester in the form
. of a viscous oil.
NMR: & 6.4-7.2 (m 8H), 4.9 (t m), 4.0 (q 2H), 3.7 (s 6H), 3.0 (d 2H), 1.1 (t 3H).

: )i Methyl 3,3-bis-(2,4-dimethoxyphenyl)propionate (XV) was obtained in a
similar way from methyl 2,4-dimethoxycinnamate and dimethy! resorcinol. The
35  product thus obtained contained about 23% of dimethyl resorcinol. It was taken

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 205



. WO 89/06644 : 12 PCT/SES9/00016

» .
- to the next step without further purification. ‘ ‘
k) Methyl-3-(5-chloro-2-methoxyphenyl)-3-phenylpropionate

6-Chloro-4-phenyl-3,4-dihydrocoumarin (435 g, 1.68 mol. Preparation: T.
Manimaran & V.T. Ramakrishnan, Ind. J. Chem. B 18 (1979) 328) is added to a hot
5 solution of sodium hydroxide (140 g, 3.5 mol) in water (560 mi). 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
2h 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 2-propanol gives colourless crystals of 3-(5-
chloro-2-methoxyphenyl)-3-phenyl propionic acid, m.p. 144°C. Yield 455 g.
" The above ‘acid (291 g, 1.0 mol) in 1 litre methanol containing 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 (100%) crude oil. Recrystallisation
from IPE gave white crystals of the title compound, m.p. 65-66°.

CysH|,Cl0; (304,8) requires: C 67.0 H 562  Cl 11.63
20  Found 68.1 5.82 117

Example 3 -

Pregarauon of 3,3-dxghenzlgroganol ———
a) - 3-(2-Methoxy-li-methylphenyl)-3-phenylpropanol (XVI) -

The ester (VI) of Example 2a) (8% 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 .[Ilg of water, then.of 15% NaOH until a white granular precipitate was
formed. The mixture was filtered, the filtrate was washed with water, dried, and
‘evaporated giving 71g (91%) of an oil which crystallized on standlng

30 Recrystallization from IPE-PET gave white crystals, m.p. 83°,

C,7H,40, (256.4) requires: C 7965 H 788 O 12.48
Found 79.4 7.89 12.7 ' ’

b). éé—Bis-(Z-methoxyphepyl)propanol (XVH) was obtained in a similar
manner in quantitative yield as a viscous oil from the ester (VII) of Example 2b).

35 <o) . 3-2,3-Dibenzyloxyphenyl)-3-phenylpropanol (XVIII) was- obtained in a
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w similar way as a viscous oil in 96% yield from the ester (VIII) of Example 2c).

d) 3-(2-Benzyloxyphenyl)-3-phenylpropanol (XIX) was obtained in a similar
way as an oil in 78% yield from the ester (IX) of Example 2d).

e) 3-(2-Methoxy-5-methylphenyl)-3-phenylpropano! (XX) was obtained in a

5 similar way as an oil in quantitative yield from the ester (X) of Example 2e).
NMR: §6.8-7.4 (m 7H), 4.7 (t 1H), 3.8 (s 3H), 3.7 (m 2H), 2.3 (s 3H), 2.0-2.3 (m
2H).

1) 3,3-Bis-(2-methoxy-5-methylphenyl)propanol (XXI) was obtained in a
similar way in 98% yield from the ester (XI) of Example 2f). M.p. 89° (IPE).

10 C,9H5,03 (300.4) requires: C 7597 H 8.05 O 15.98
Found 75.9 8.02 16.1

g) 3-(2,5-Dibenzyloxyphenyl)-3-phenylpropanol (XXII) was obtained in a

similar way in 88% yield from the ester (XII) of Example 2g). M.p. 78° (IPE).

C29H28°3 (%24.5) requires: C 8205 H 6.65 O 11.31
I5 Found 82.0 6.62 11.2

h) 3,3-Bis-(2-benzyloxy-4-methylphenyl)propanol (XXIII) was obtained in a
similar way as an oil in 93% yield from the ester (XIII),of Example 2h).

i) - 3-(2,4-Dimethoxyphenyl)-3-phenylpropanol (XXIV) was obtained as a
golden oil in 92% yield from the ester (XIV) of Example 2i).
20 NMR: §6.5-7.2 (m 8H), 4.5 (t LH), 3.8 (s 6H), 3.6 (m 2H), 2.0-2.6 (m 3H).

), 3,3-Bis-(2,l}-dimethogghenzl)groganol (XXV) was obtained in a similar
way from the impure ester (XV) of Example 2j). By NMR, the product contains

about 20% of dimethyl resorcinol.

k) 3-(4-Fluorphenyl)-3-(2-methoxyphenylpropano] (XXVI)
25 A Grignard 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 mol) in 100 ml ether was added
dropwise to this solution. After about 1 h, the mixture was decomposed with
NH,}CI and worked up, giving 100.6 g (87%) of 4-fluoro-2'-methoxy-diphenyl-
30 methanol. Recrystallization from IPE-PET gave white crystals, m.p. 838°,

Cy4H|3FO, (232.3) requiress C 7240 H 5.64
Found 72.9 5.75

The obtained carbinol (46.2 g, 0.2 mol) in 600 ml ethanol was
hydrogenated in the presence of 4 g of 5% Pd/C catalyst. After about 5-6 h, the
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reaction was complete and the mixture wds worked up giving 40 g (93%) of 4-
fluoro-2'-methoxy-diphenylmethane as a clear ojl.

NMR: 6.8-7.2 (m 8H), 4.0 (s 2H), 3.8 (s 3H). .
The obtained methane derivative (71 g, 0.33 mol) in 100 ml ether was
5 added to a solution of NaNH, prepared in situ from sodium (8.5 g, 0.37 mol) in .
about 300 ml of NH. After about I h, a solution of ethylene oxide (17.5 g, 0.395
mol) in 75 ml ether .was added dropwise. The mixture was stirred for 2h, and
most of the ammonia was then removed with a stream of air. Solid NH,Cl was
then added, followed by the addition of water. The organic phase was separated,

10 washed with water and 2N HCl, dried and evaporated, giving 81.5 g (95%) of the

title compound. M.p. 61° (IPE-PET).

CigH|/,FO, (260.3) requires: C 73.82 H 6.58

Found 74.1 6.77
)} 3-(5-Chloro-2-methoxypheny!)-3-phenylipropanol — .
15 The ester from Example 2k) (91.5 g, 0.3 mol) in 500 ml dry ether was

added dropwise under nitrogen to LiAIH4 (11.% g, 0.3 mol) in 200 ml dry ether.
The mixture was stirred at room temperature overnight, then decomposed with
11 g water and 11 g 15% NaOH solution. Work up gave 72.5 g (87.5%) colourless
oil. Recrystallization from IPE gave white crystals of the title compound, m.p.

20 g0°,
C16H17C102 (276.8) requirés: C 6943 H 6.19 Cl 12.81
Found 70.1 6.4 12.9
Example 4

o Preparation of 3,3-dighenxlgrogzl—ttoluene sulphonates _ _

25 a) 313-BIs-(Z-meﬂxoxyphenﬂ)grogxl—g-tolueﬁe sulphonate (XXVIH) e
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 sulphony! chloride (29 g, 0.15 mol). After standing in the cooler
(about +5°C) overnight, the mixture was poured into ice-water, the organi¢ phase

30 was washed with water and cold 2N HCI, 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.

CoyHgOsS (426.5) requires: C 67.58 H 604§ 7.52
Found 66.8 6.22 7.76
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b) 3-(2-Methoxy-4-methylphenyl)-3-phenylpropyl-p-toluen& sulphonate
(XXXI) was obtained in quantitative yield from the propanol (XVI) of Example
3a).

c) 3-(2J3-Dibenzyloxyphenyl)-S—phenylpfopyl—p—toluene sulphonate (XXVIII)
was obtained in a similar way as a thick oil in 88% yield from the propanol (XVIII)
of Example 3c).

d) 3-(2-Benzyloxyphenyl)-3-phenylpropyl-p-toluene sulphonate (XXIX) was
obtained in i similar way in 98% yield from the propanol (XIX) of Example 3d).

e) 3-(2-Methoxy-5-methylphenyl)-3-phenylpropyl-p-toluene sulphonate
(XXX) was obtained in quantitative yield from the propanol (XX) of Example 3e).
M.p. 64° (IPE-PET).

C,3H5,0,S (396.5) requires: C 69.67 H 6.10 S 8.09
Found ’ 69.8 6.20 7.85

f) 3,3-Bis-(2-methoxy-5-methylphenyl)-propyl-p-toluene sulphonate (XXXII)
was obtained in quantitative yield from the propanol (XXI) of Example 3f). M.p.
117° (acetone-PET).

CpHggOsS (4565 requiress  C 687 H 6.65 S 7.05
Found 68.8 6.66 7.11

8) 3-(2,S-Dibeniyloxyphenyl)-3-phenylpropyl—p—toluene sulphonate (XXXIII)
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-p-toluene sulphonate
(XXXIV) was obtained in a similar way in 86% yield from the propanol (XXIII) of
Example 3h).

i) 3-(2,4-Dimethoxyphenyi)-3-phenylpropyl-p-toluene sulphonate (XXXV)
was in the same way obtained in 96% yleld from the propano! (XX1V) of Example
30). '
i) 3,3-Bis-(2,4-dimethoxyphenyl)-propyl-p-toluene sulphonate (XXXVI) was
obtained in the same manner from the propanol (XXV) of Example 3j). The
product was contaminated with dimethyl resorcinol.

k) 3-(4-Fluorphenyl)-3-(2-methoxyphenyl)-propyl-p-toluene sulphonate
(XXXVII) was obtained in a similar way in 88% yield from the propanol (XXVI) of
Example 3K). M.p. 67° (IPE).
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Cp3Hp4FO,S (414.5) requires: C 66.65 H 559 S 7.74
Found : 67.1 -5.69 7.78

D 3-(2-Methoxyphenyl)-3-phenylpropyl-p-toluene 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 (77%) of a pale yellow oil, b.p. 115-118°/0.%4 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 propanol (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  CyH,0,S (396.5) requires: C 69.67 H 610 S 8.09
Found 69.3 6.00 8.17

m) 3-(5-Chloro-2-methoxyphenyl)-3-phenylpropyl-p-toluene sulphonate o
The alcohol from Example 3I) (66 g, 0.24 mol) in 300 ml chloroform
containing 75 ml pyridine was treated portionswise In the cold with p-toluene-
20 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 2N HCI, dried and evaporated giving 100 g (97%) of a
straw-yellow syrup. Recrystallization from IPE gave the title compound, mp 89~

90°, '
25 - Cy3H,4ClO,S (430.96) requires: C 64.10 H 538 S 7.44 Cl 823
Found. 6.4 545  7.04 8.17
Example 5

Preparation of tertiary 3,3-dighenxlgrogxlamines

a) | N,N-Diisopropyl-3,3-bis-{2-methoxyphenyD-propylamine (XXXVID),
30 hydrogen oxalate - '

The tosylate (XXVII) 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
20° for 4-6 days. Volatile material was then evaparated, the residue was treated
with excess of 2N NaOH and extracted with ether. The extract was washed with
35  water and extracted with 2N HCL This extract was washed with ether, basified,
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extracted with ether, washed wit} water, dried,- decoloured, filtered, and
evaporated, giving 24.0 g (68%) 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).

WO 89/06644 _

5 C25H35N06 (445.6) requires: C 6739 H 792 N 3.14 O 21.55
Found 67.2 8.22 2.94 21.9

b) N,N-Diisopropyl-3-(2,3-dibenzyloxyphenyl)-3-phenylpropylamine (XXXIX)
The free base was obtained in the same way in 75% yield from the
tosylate (XXVII) of Example 4c).
10 NMR: 6.9-7.2 (m 18H), 5.0 (s 4H), 0.9 (d 12H).

c) N,N-Diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropylamine
(XL), hydrogenfumarate
The free base was obtained in 69% yield from the tosylate (XXX) of
Example 4e). It was converted to the fumaric acid salt in the usual manner. M.p.
15 176° (acetone).

Co7H4,NO5 (455.7) requires: C 7117 H 820 N 3.07 O 17.6

Found 71.3 3.27 3.04 17.9
d) N,N-Diisopropyl-3-(2-methoxy-4-methylphenyl)-3-phenylpropylamine
(XLI), hydrogenfumarate
20 The free base was obtained in 25% yield from the tosylate (XXXI) of

Example 4b). The fumaric acid salt had m.p. 147-148° (acetone).

C,,Hy NO, (455.7) requiress  C 7117 H 820 N 3.07 O 17.6

Found 71.3 3.14 3.00 17.6

e) N,N-Dilsopropyl-3,3-bis—(2-methoxy-5-methylphenyl)propylamine (XLII),
25 hydrochloride
The free base was obtained in 78% yield from the tosylate (XXXI) of

Example 4f). It was converted to the hydrochloride with ethereal HCl In the
ususal manner. M.p. 163-164° (acetone-ether).

C25H38N02Cl (420.1) requires: C 7149 H 9.12 N 3.33 O 7.61 Cl 844
30 Found 71.6 2.08 3.27 7.93 8.36

) N,N-Diisopropyl-3-(2,5-dibenzyloxypheny}1)-3-phenylpropylamine (XLIII)
The free base was obtained in 70% yield from the tosylate (XXXII) of

Example 4g).

NMR: § 6.6-7.2 (m 18H), 5.0 (s 4H), 4.5 (t 1H), 1.0 (d 12H).
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g) ¢ N,N-DiisogrogzI-Bz3-bis-(2-beEZIO)_(z-l}-methxlEhenxl)grogxlamine (XLIV)
The free base was obtained in 62% yield from the tosylate (XXXIV) of

Example &4h).

NMR: §6.8-7.2 (m 16H), 4.8 (s 4H, t 1H), 0.9 (d 12H).

5 h) N,N-Diisopropyl-3-(2,4-dimethoxyphenyl)-3-phenylpropylamine (XLV)

The free base was obtained in 56% yield from the tosylate (XXXV) of
Example 4i).

NMR: 6.5-7.3 (m 8H), 4.4 (t 1H), 3.8 (s 6H), 1.0 (d 12H).

D N,N-Diisopropyl-3,3-bis-(2,4-dimétho:_<zghenzl)propylamine (XLVI1)

10 The free base was obtained in 34% yield from the tosylate (XXXVI) of °
Example 4j).
NMR: §6.5-7.3 (m 6H), 4.6 (t 1H), 3.9 (s 12H), 1.0 (d 12H).
i) N,N-Diisopropyl-3-(4-fluorophenyl)-3-(2-methoxyphenyl)propylamine

XLVID .

15 The free base was obtained in 71% yield from the tosylate (XXXVII) of
Example 4k). . .
k) N;N-Diisopropyl-3-(2-methoxyphenyl)-3-phenylpropylamine (XLIX),

hydrogen fumarate ,
The free base was obtained in 86% yield from the tosylate (XLVIH) of
20 Example 4l) and was converted to the fumaric acid salt in the usual way. M.p.
134-136° (acetone-IPE) or 163-164° (methanol).

C26H36No5 (441.6) requires: C 7072 H 799 N 3.28 O 13.12
Found 70.8 7.93 3.28 18.1

)] N-{ 3-(2-Methoxyphenyl)-3-phenylpropyl }-2,2,6,6-tetramethyl-
25 piperidine (L X1V) ' .
This compound was obtained in the same way in 54% yield from the

tosylate (XLVII) of Example 41) and 2,2,6,6-tetramethylpiperidine. M.p. 100°
(IPE).

C, 5H35NO (365.6) requires: C 8214 H 9.65 N 3.83
30 Found . 82.0 9.62 3.57

m) N,N-diisopropyl-3-(5-chloro-2-methoxyphenyl)-3-phenylpropylamine

The tosylate from Example 4m) (43.1 g, 0.1 mol) was heated for 4 days at
80° with diisopropylamine (50 g, 0.5 mol) in 100 ml acetonitrile, giving 23 g (64%)
of crude title compound. By GC, it is at least 93% pure.
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n) N-( 3-(2-Ben‘gloxyphen)fl)-3-phenylpropyl )-2,2,5,5-tetramethyl-
pyrrolidine
This compound was similarly prepared from the tosylate (XXIX) of
Example 4d) 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-Benzyloxyphenyl)-3-phenylpropy! h#—hﬂiroxy-Z,Z, 6,6~
tetramethylpiperidine

This compound was similarly prepared from the tosylate (XXIX) of

10 Example 4d) and 4-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-Hydroxy-1,1-dimethylethyl)-3-(2-benzyloxyphenyl)-3-phenyl-
EroEV ylamine
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°C. It was used as start material in

Example 7p).
C26H3 1N02(389.5) requiress - C 80.17 H 802 N 360 O 8.22
20 Found 80.0 8.09 3.69 8.51

q N-(1-Adamantyl)-3-(2-benzyloxypheny!)-3-phenylpropylamine

This compound was similarly- prepared from the tosylate (XXIX) of
Example 4d) 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.HC1.1/2 HZO (497.1) requires: C 77.31 H7.91 N 2.82 O 4.83Cl 7.13
Found: 77.3 8.23 2.65 5.04 7.14
Example 6

Preparation of secondary 3,3-diphenylpropylamines
30 a) N-tert.Butyl-3,3-bis-(2-methoxyphenyl)propylamine (L), hydrogen
oxalate
The tosylate (XXVII) of Example 4a) 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).
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c:z'al-x:,dNo6 (417.5) requir&s:. C 6617 H 748 N 336 O 22.99
Found '65.6 = 7.31 3.36 23.4

b) N-tert.Butyl-3-(2,3-dibenzyloxyphenyl)-3-phenylpropylamine (L1),

hxdrochloride

The free base was obtained as above in 78% yield from the tosylate =
(XXVII) of Example 4c). The HCI salt had m.p. 184-185° (acetone-methanol-IPE).

. C33H3gNO,Cl (516.1) requires: C 76.79 H 7.42 N 2.71 0 6.20 Cl 6.87
Found 76.3 7.30 272 6.42 6.81
c) N-te‘rt.Butyl—3-_(2-benzyloxyphényl)—3-phenyIpropylamine (L1I),

10 hydrogen oxalate

~~ The free base was obtained in 84% yield from the tosylate (XXIX) of
Example 4d). The oxalic acld salt had m.p. 198° (acetone-ether).

CygH33NOs (463.6) requires: C 7256 H 7.18 N 3.02
Found 71.8 7.13 2.95

15 d) N-tert.Butyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropylamine
(LIID), hydrochloride
The free base was obtained in 90% yield from the tosylate (XXX) of
Example 4e). When treated with ethereal HCI, it gave a somewhat hygroscopic

salt which seems to be associated with 1/4 mol of water. M.p. 171° (ethanol-
20  ether).

CHygNOHCLL/4 H,0 (352.5) (requires): C 71.55 H 8.74 N 3.97 O 5.67 Cl 10.06

Found , 71.8 872 4,05 5.57 10.1
e) N-tert.Butyl-S—(Z.-methoxy-#-methflphenyl).—B—phenylpropylamine
(L1V), hydrochloride
25 The free base was obtained in quantitative yield from the tosylate

(XXXI) of Example 4b). The HCl-salt had m.p. 138-149° (methanol-isopropanol).
It was associated with 3/4 mol of water.

C21H3DN0CI-3/4 H,0 (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.Butyl-3,3-bis-(2-methoxy-5-methylphenyl)-propylamine (LV),
hydrochloride

The free base was obtained in quantitative yield from the tosylate
(XXXM) of Example 4f). The HCl-salt had m.p. 242° (acetone).

Cp3Hy,NOCI (392.0) requires: C 7047 H 87% N 3.57 Cl 9.05
35  Found 70.2 8.8l 3.6 8.99
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4 g N—tert.Butyl-3-(2,5-dibenzyloxyphenyl)-3-phenylpropylamine (LVD),
hydrochloride
The free base was obtained in 85% yield from the tosylate (XXXIHI) of
Example 4g). The HCI salt had m.p. 188° (ethanol-ether).

5 C33H3gNO,Cl (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.Butyl-3, 3-bxs-(2-benzylo:gr-h-methylphenyl)—propylamine
(LVID, hydrochloride :
The free base was obtained in 94% yield from the tosylate (XXXIV) of
10  Example 4h). The HCL-salt had m.p. 210° (acetone-ether).

C35H,‘2N02Cl (544.2) requires: C 77.25 H 7.78 N 2.57 O 5.89 Cl 6.52
Found 77.6 7.82 2.35 6.08 6.55

D N-tert.Butyl-3-(2,4-dimethoxyphenyl)-3-phenylpropylamine (LVIII),

hydrochloride _
15 The free base was obtained in 84% yield from the tosylate (XXXV) of

Example 4i). The HCl-salt had m.p. 196° (acetone-ethanol-ether).
C,,H N02Cl (363.9) requires: C 69.31' H 8.31 N 3.85 O 8.79 Cl 9.7%

21°°30
Found 69.3 . 8.4 3.80 8.89 9.81
j) N-tert.Butyl-B,B—bis—(Z,#-dimethoxyphenyl)-propylamine (LIX),

20 hydrochloride

The free base was obtained in 60% yield from the tosylate (XXXVI) of
Example 4j). The HCl-salt had m.p. 251° (methanol-acetone).

C23H3¢N04Cl (424.0) requires: C 65.15 H 8.08 N 3.30 O 15.09 Cl 8.36

Found 64.5 8.06 3.57 15.3 8.67
25 k) N-tert.Butyl-3-(4-fluorophenyl)-3-(2-methoxyphenyl)-propylamine (LX),
hydrochloride

The free base was obtained in 89% yield from the tosylate (XXXVII) of
Example 4k). The HCl-salt had m.p. 194° (ethanol-acetone).

C20H27NOFC1 (351.9) requires: C 68.26 H 7.73 N 3.98 Cl 10.08
30 Found 68.9 7.97 4.01 92.69

1) N-tert.Butyl-3-(2-methoxyphenyl)-3-phenylpropylamine (L XI),

hydrochloride
The free base was obtained in 88% yield from the tosylate (XLVIII) of

~ Example 41), The HCl-salt had m.p. 205°.
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CZOHZSNOCI (333.9) requires: C 7194 H 845 N 420 O 479
Found 719 .44 4.67 4.79

m) N-(l,1-Dimethylpropyl)-3-(2-methoxy-5-methylphenyl)—3—phenyl-
propylamine (L XII), hydrochloride ,
The free base was obtained in 95% yield from the tosylate (XXX) of

Example 4e) and tert. amylamine. The HCl-salt had m.p. 188-189° (ethanol-
acetone);

CZZHBZNOCI (362.0) requiress C 73.00 H 8.91 N 3.87 O 4.42 Cl 9.80
Found - 73.4 8.98 3.83 4.61 951

10 n N-(l,l—DimethxlEroEzl)-B,3-bis-(2-metho§x-5-meﬂ1x12henxl)g ropyl-
amine (LX), hydrochloride
The free base was obtained in 94% yield from the tosylate (XXXII) of
Example 4f) and tert. amylamine. The HCl-salt had m.p. 210° (ethanol-acetone).

C24H36N02C1 (406.0) requires: C 71.00 H 8.94 N 3.45 O 7.88 CI 8.73
15 Found 71.k 9.01 3.60 7.9? 3.73

o) N-tert.Butyl-3-(5-chloro-2-methoxyphenyl)-3-phenylpropylamine
The tosylate from Example 4m) (43.1 g, 0.1 mol) in 100 ml acetonitrile
was treated with tert.bitylamine (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 (100%) crude
20 title compound. The base in ether-acetone was treated with ethereal HCI giving
' the hydrochloride salt, m.p. 216-218°.

CZOHZGCINO.HCI (368.36) requires: C 65.21 H 7.39 N 3.80 Cl 19.25
Found ’ 65.1 7.39 3.90 18.7

Example 7

25 Pregaratidn of tertiary 3,3-diphenylpropylamines from secondary amines
a) N-Methxl-N—tert.bugl—3—(2—metho§xghenzl)-3-Ehenzlgrogxlamine
' (LXV), hydrochloride -
A mixture’ of the secondary amine (L XI) of Example 6}) (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. The mxxture was then cooled, basified with NaOH, and
extracted with ether. The extract was washed with water, dried and evaporated,

giving 29.3 g (94%) of a crude oil. The HCl-salt was prepared from ethereal HCl
in the usual way, m.p. 199°,

C, 1H3gNOCI (347.9) requires: C 7249 H 8.9 N 4.03 C! 10.19
35  Found 71.9 8.79 4.23 10.1
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b) N-Methyl-N-tert.butyi-3-(2-methoxy-5-methylphenyl)-3-phenyl-
propylamine (1.XVI), hydrochloride
The free base was obtained in the same way in 89% yield from the amine
(LIM) of Example 6d). The HCl-salt had m.p. 161° (acetone).

C4,H435,NOCIH (362.0) requires: C 73.00 H 8.91 N 3.87 O 4.42 Cl 9.08
Found A 73.0 8.96 3.9% 4.59 9.77

c) NéMethyl-N-tert.butyl-B,3-bis-(2-methoxyphenyl)propylamine

(LXVII), hydrochloride

The free base was obtained in 96% yield from the amine (L) of Example
6a). The HCl-salt had m.p. 187-190° (acetone-ether).

C22H33NOC1 (378.0) requires: C 69.91 H 8.5¢ N 3.71 O 8.47 Cl 9.38
Found 69.9 8.56 3.53 8.93 8.92

d) N-Methyl-N-tert.butyl-3-(2-methoxy-4-methylphenyl)-3-phenylpropyl-
amine (LXVII)
The free base was obtained in 96% yield from the amine (L1V) of Example
6e). M.p. 64° (IPE).

CyyH3 NO (325.5) requires: € 8L.17 H 9.60 N %30 O 4.92
Found 81.0 9.83 415  5.03

e) N-Methyl-N-tert.butyl-3,3-bis-(2-methoxy-5-methylphenyl)propyl-

amine (LXIX)

The free base was obtained in 97% yield from the amine (LV) of Example
Sf) M.p. 95° (IPE).

C24H35N02 (370.0) requires: C 7800 H 955 N 379 O 8.6
Found 78.1 257 3.70 3.80

f) N-Methyl-N-tert.butyl-3-(4-fluorophenyl)-3-(2-methoxyphenyl)-
propylamine (L XX), hydrochloride
The {free base was obtained In 82% yield from the amine (LX) of Example
6k). The HCl-salt had m.p. 218° (ethanol-acetone).

C21H29N0C1F (365.9) requires: C 6893 H 7.99 N 3.83 Cl 9.62
Found 69.0 7.97 3.95 9.60

g) N-(1,1-Dimethylpropyl)-N -methyl-3-(2—metholcy-S-methylphe'nyl)-
3-phenylpropylamine (L XXI1), hydrochloride
The free base was obtained in 98% yield from the amine (LXII) of
Example 6m). The HCl-salt had m.p. 176-177° (acetone).

Petitioner Mylan Pharmaceuticals Inc. - Exhibit 1002 - Page 217



. WO 89/06644 24 PCT/SE89/00016

C23H34NOCI (376.0) requiress C 73.47 H 9.1 N 3.73 CI 9.43

Found 73.4 9.15 3.73 9.41

h) N—(l,1-Dimethylpropyl)—N-methyl—B,3-bis-(2-methoxy-s-methylphenyl)-
propylamine (1. XXII), hydrochloride

The free base was obtained in 89% yield from the amine (LXII) .of
Example 6n). The HCl-salt had m.p. 147° (acetone-ether).

C25H37N02C1 (420.1) requires: C 71.49 H 9.12 N 3.3% O 7.62 Cl 8.44
Found 70.8 9.20 3.63 7.74 .42

iy N-Methyl-N-tert.butyl-3-(2,4-dimethoxyphenyl)-3-phenylpropyl-
10 amine (L XXII)

This compound was obtained as an oil in quantitative yield from the
amine (LVIII) of Example 6i).

NMR: 6.5-7.3 (m 8H), 4.3 (t 1H), 3.8 (s 6H), 2.3 (s 3H), 1.0 (s 9H).
) N-Methyl-N-tert.butyl-3-(2,5-dibenzyloxypheny))-3-phenylpropyl-
15 amine (LXXIV) - -
This was obtained as an oil in 95% yield from the amine (LVI) of Example

6g). )
k) N-Methyl-N-tert.buty1-3,3-bis-(2—benzyloxy-¢-methylphenyl)propyl-
amine (LXXV), hydrochloride
20 The free base was obtained in 92% yield from the amine (LVID) of

Example 6k). The HCl-salt had m.p. 170-171° (acetone-ether).

C3H,,NO,CI (558.2) requires: -C 77.46 H 7.95 N 2.51 O 5.73 Cl 6.35

Found _ 77.6 7.86 2.42 5.89 6.31
D N-Methyl-N-tert.butyl-3,3-bis-(2,4-dimethoxyphenyl)propylamine
25 (L XXVI), hydrochloride

The free base was obtained in 96% yleld from the amine (LIX) of

Example 6j). The HCl-salt had m.p. 180-190° and seems to be associated with 1/4
mol of water. )

Co4H3gNO,CL 1/4 H,O (447.0) requires: C 64.48 H 8.3% N 3.13 O 16.11 Cl 7.93

30 Found 64.5 8.27 3.02 16.2 a.19 .
m) N-Methyl-N-tert.butyl-3-(2,3-dibenzyloxyphenyl)-3-phenylpropyl-
amine (L XXVI) )

This was obtained as an oil in 98% yield from the amine (LI) of Example
6b).

35  NMR: §6.9-7.3 (m 18H), 2.1 (s 3H), 1.0 (s 9H). -
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n) N-Methyl-N-tert.butyl-3-(2-benzyloxyphenyl)-3-phenylpropyl-
amine (LXXVIID)
This was obtained as an oil in 97% yield from the amine (LII) of Example

éc). A
5> NMR: 6.9-7.3 (m 14H), 5.0 (s 4H), 4.5 (t 1H), 2.2 (s 3H), 0.9 (s 9H).

o) N-Methyi-N-tert.butyl-3-(5-chloro-2-methoxyphenyl)-3-phenylpropy}-
amine
The secondary amine from Example 60) (25.3 g, 0.076 mol) was refluxed
for 18 h with formic acid (9.2 g, 0.2 mol) and 35% formaldehyde solution (3.5 g,
10 0.1 mol). Work-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°.

C21H28C1N0.C2H204 (436.0) requires: C 63.37 H 6.9 N 3.21 Cl 8.13

Found 62.7 6.83 3.10 7.97
15 p) N-(2-Hydroxy-1,1-dimethylethyl)-N-methyl-3-(2-benzyloxyphenyl)-
3-phenylpropylamine

This compound was similarly prepared from the compound of Example
5p). It was obtained as a sticky oll which was converted to the free hydroxy

compound of Example 9ad).

20 Q N-1-Adamantyl-N-methy1-3-(2-ben;yloxyphenyl)-B-phenylprbpylamine
This compound was similarly prepared from the compound of Example
59). It was obtained as a sticky oil which was converted to the free hydroxy
compound of Example 9ae) without further purification.

.Example 8

25 Preparation from olefinic precursors
a) N-tert.butyl-3-(2,6-dimethoxyphenyl)-3-hydroxy-3-phenylpropylamine (LXXIX)

A solution of diisopropylamine (10.1 g, 0.1 mo)) in dry ether (100 ml) was
cooled to -10°%. A solution of butyl lithium in hexane (65 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 ‘m}), containing 30 ml
THF, 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 (94%). of N-(3-(2,6-dlmethoxyphenyl)-3-hydroxy-3-phenyl-
propylidene ) 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 NaBH, (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,

5  extracted with ether, washed with water, and ‘extracted with 2N HCl. The
extract was washed with ether, basified with NaOH, extracted with ether, dried
and evaporated, giving 30 g of the title amine.

‘The HCl-salt had m.p. 203-204° (acetone-ether) and seems to be
assocjated with 1/& mol of wate}.

1o C21H29N03.HC1.1/4 HZO (384.5) requires: C 65.60 H 8.01 N 3.64 O 13.52

Found 659 8.1 3.6 137
b) N—tert.Butyl-B-(Z,G-dimethoxyphenyl)-3-phenyl-2—propene-1—
A amine (LXXX)
The above amine from step a) (21 g, 0.061 mol) was added to 6.3N H, SO,
15 (20 ml, 0.126 mol). The mixture was stirred on a boiling water bath for 2h,
cooled, basified, and extracted with ether. The extract was washed, dried and
‘evaporated, giving 17.8 g, (90%) of the title olefin as a clear oil. The HCl-salt
had m.p. 220-22°, and was associated with.1/% mol of water.

C21H27N02.HCL /4 HZO requires: C 63.82 H7.86 N 3.82 O 9.82 Cl 9.68
20 Found 68.8 7.89 3.92 9.81 9.44

c N-Methyl-N-tert.butyl-3-(2,6-dimethoxyphenyl)-3-phenylpropyl-
amine (LXXXI), hydrogen fumarate

The olefinic amine from step b) (16.3 g, 0.05 mol) in methanol (250 ml) -
containing 0.5g of a 10% Pd/C catalyst, was hydrogenated at ambient
25 temperature and pressure. The mixture was then filtered through Celaton, the
filtrate was taken to dryness, giving 16.3g (100%) of N-tert.butyl-3-(2,6-
dimethoxyphenyl)-3-phenylpropylamine. The HCl-salt had m.p. 244° (ethanol).

CZIHZSNO':.HCI (363.9) requires: C 69.31 H 8.31 N 3.85 0 8.79 Cl9.74
Found 69.3 829 3.83 9.27 9.75

30 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).

CogH3sNO, (457.6) requiress C 6825 H 771 N 3.06 O 20.95 :
Found 67.3 7.59 3.05 21.6
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Example 9
Removal of O-protective groups

a) N,N-Diisopropyl-3-(2-h}'droxyphenyl)-B-Ehenylpropylamlne

(LXXXII), hydrochloride

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 BBr, in CH,CL, (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
evaporated, giving a viscous syrup. The HCl-salt had m.p. 222° (methanol-ether),
yield 31%.

C21H29NO.HC1 (347.9) requires: C 72.49 H 8.69 N 4.03 O 4.60 Cl 10.19
Found . 72.0 8.72 3.74 5.06 10.3

The following compounds were obtained in the same way.

b) N-( 3-(2-Hydroxypheny!)-3-phenylpropyl }-2,2,6,6-tetramethy!-

piperidine (LXXXII, hydrogen fumarate

From the amine (LXIV) of Example 51). Crude yield 78%. M.p. fumaric
acid salt = indefinite.

28H37 5(467.6) requu'es. C 719 H 791 N 3.00 O 17.1
Found 71.8 841 3.01 16.6

c) ,N-Dusopropyl-3-(2-hydroxy-5-methylphenyl)—3—phenylpropylamine
(LXXXIV), hydrochloride
From the amine (XL) of Example 5c). Crude yield 85%. HCl-salt, m.p.
209-210° (acetone-ether).

C22H31N0.HC1. 1/4 H,0 (366.5) requires: C 72.09 H 8.95 N 3.82 O 5.46 Cl 9.67
Found 72.3 895 3.71 5.68 9.61

d) _ N-Methyl-N-tert.butyl-3-(2-hydroxy-5-methylphenyl)-3-phenyl-
propylamine (1 XXXV), hydrochloride
From the amine (LXVI) of Example 7b). Crude yleld 100%. HCl-salt, m.p.
> 260° (ethanol).

C2 1HngO.HCl (347.4) requires: C 72.49 H 8.69 N 4.03 Cl 10.19
Found 72.7 8.58 3.31 10.95

e) N,N-Diisopropyl-3,3-bis-(2-hydroxyphenyl)propylamine (L XXXVI),

hydrochloride
From the amine (XXXVIII) of Example 5a). Crude yield 57%. HCl-salt,

m.p. 257° (ethanol-ether).
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C21H29N0'2.HC1 (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 Cl 9.74

Found

)

69.3 837 - 3.95 9.23 9.40

N-Methyl-N-tert.butyl~3,3-bis-(2—hydroxyphenyl)propylamine
(LXXXVII), hydrochloride
From the amine (LXVII) of Example 7c). Crude yield 100%, m.p. 190°.  *

HCl-salt, m.p. 252° (ethanol).

C20H27N02.HC1 (349.9) requires: C 68.65 H 8.06 N 4.00 Cl 10.13
Found :

g)

68-"’ 8-06 4-17 9'59

N,N—Diisopropyf-B-(Z»hydroxy-l}-methylphenyl)-}phenylpropyl-
amine (LXXXVIII), h)idrochloridé
From the amine (XLI) of Example 5d). Crude yield 90%. HCl-salt, m.p.

217° (ethanol).

C22H3 INO.HCI. 1/4 HZO (366.5) requires: C 72.09 H 8.96 N 3.82 O 5.46 Cl 9.67

Fo_und 72.3 8.91 3.93 5.27 9.6

h) N,N-Diisopropyl-3,3-bis-(2-hydroxy-5-methylphenyl)propylamine
(LXXXIX), hydrechloride :
From the amine (XLII) of Example 5e). Crude yield 93%, m.p. 166°. HCl-

salt, m.p. 220° (ethanol).

C,3H33NO,.HCI (392.0) requires: C 70.47 H 874 N 3.57 Cl 9.05

Found

i)

70.6 8.78 3,71  8.93

N-Methyl-N-tert.butyl-3,3-bis«(2-hydroxy-5-methylphenyl)propylamine
(XC), hydrochloride

From the amine (LXiX) of Example 7e). Crude yield 79%, m.p. 199-201°

(IPE). HCl-salt, m.p. 220° (acetone).

C22H31N02.HC1 (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.7 Cl 9.38

Found

)

69.9 8.70 3.75 3.31 9.15
N-Metth-N-tert.bugl-B-(z-hzdro:_cx-#-methzlghenxl)-B-ghenxlgrogxl— .

amine (XCI), hydrochloride

From the amine (LXVHI) of Example 7d). Crude yield 100%. HCl-salt

" m.p. 240° (ethanol).

Cle29NO.HCl (347.9) requires: C 72.49 H 8.69 N £.03 O 4.60 Cl 10.19

Found

k)

725 8.75 4.06 4.90 10.1 :

N,N-DhsogroExl-B-(Q-fluoroghenx1)-3-(2-hxdro>_cz2h nyl)propylamine

(XCH), hydrochloride
From the amine (XLVII) of Example 5j). Crude yield 72%. HCl-salt, m.p.
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183° (acetone-ethanol).

C21H27FNO.HCI (364.9) requires: C 69,12 H 773 N 3.83

Found 69.1 8.09 3.32
1) E,N—Diisopropyl-}(z,h-dmydroxyphenyl)-B-phenylpropylamine
5 (XCIII), hydrochloride :
From the amine (XLV) of Example 5h). Crude yield 31%. HCl-salt, m.p.
205-210° (ethanol-acetone-ether).

C21H29N02.HC1 (363.9) requires: C 69.31 H 3.31 N 3.85 O 8.79 Cl 9.7%
Found 69.5 8.33 3.72 8.91 9.87

10 m) N-(1,1-Dimethylpropyl)-N-methy!-3,3-bis—(2-hydroxy-5-methylphenyl)-
propylamine (XCIV), hydrochloride
From the amine (LXXII) of Example 7h). Crude yield 100%, m.p. 190-
195°, HCl-salt, m.p. 235-240° (ethanol-acetone-ether).

C23H33N02.HCI (392.0) requires: C 70.47 H 8.74 N 3.57 O 8.16 C! 9.05
15 Found 70.0 8.96 3.54% 3.11 9.19

n) N-Methyl-N-tert.butyl-3~(2,4-dihydroxyphenyl)-3-phenylpropylamine
(XCV), hydrobromide
From the amine (LXXIII) of Example 7i). Crude yield 78%, m.p. 260°.
HBr-salt, m.p. >260° (ethanol).

20 C20H25N02.HBI‘.(394.4) requires: C 60.9 H7.16 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,l}-dihydroxyphenyl)propylamine_ (Xcvy),

hydrochloride
From the amine (XLVI) of Example 5i). The HCl-salt, consisting of an
25 amorphous brown powder, did not give a satisfactory elemental analysis because

of incomplete combustion.

p) N-Methyl-N-tert.butyl-3,3-bis-(2,4~dihydroxyphenyl)propylamine
(XCVII), hydrochloride
From the amine (LXXVI) of Example 71). Crude yield 87%, m.p. 260°,
30 The HCl-salt did not give a satisfactory elemental analysis because of
incomplete combustion. :

9 N,N-Diisopropyl-3-(2, 5-dihydroxyphenyl)-3-phenylpropylamine
(XCvI), hydrochloride
The amine (XLII) 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 5% Pd/C 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 19. 8 g (87%) of a crude salt,
m.p. 260°, Recrystalhzatmn from methanol gave white crystals, m.p. 260°.

5 €, HygNO,HCL. 1/4 H,O (368.6) requires: C 63.44 H 8.36 N 3.80 O 9.77 C1 9.62  °
Found ' 63.4 3.40 3.60 10.3 9.42

The following compounds were prepared in the same way.
r) N-Methzl—N-tert.bui_:xl-3-(2!Mihzdromhenxl)-}ghenz Igrogxlamine
(XCIX), hydrochloride

10 From the amine (LXXIV) of Example 7j). Crude yield 90%. HCl-salt, m.p.
>270° (methanol—water)

C20 27N02.HC1 (349.9) requires: C 68.65 H 8.06 N £.00 O 9.14 CI 10.13
Found 68.9 3.02 3.93 9.60 10.5
s) N,N-.-Diisopropy*I-B,3-bis-(2-hydroxy-4—methylphenyl)propylamine

15 (C), -hydrochloride

From the amine (XLIV) of Example 5g). Crude yield 100%. HCl-salt, m.p.
253° (methanol-ether).

'CZ3H33N ,.HCl (392.0) requires: C 70.47 H 8.74 N 3.57 O 8.16 CI 9.05
Found . 70.5 8.7¢ 355 847  8.03
20 1)

N—Meth 1-N-tert.butyl-3 3-bls-(2-h droxy-4-meth Iphenyl)propylamine
(CD), hydrochloride

Frorn the amine (LXXV) of Example 7k). Crude yield 9796, a yellow
powder. HCl-salt, m.p. 260° (methanol-acetone).

C22H31N02.HC1 (378.0) requires: C 69.91 H 8.5 N 3.71 O 847 Cl 9.38
25 Found 69.9 8.68 3.67 3.35 9.24

u) N,N-Dusopropyl-B-(Z,B-dihydroxyphenyl)—3-phenylpropylamine (CH),

hydrochloride
From the amine (XXXIX) of Example 5b). Crude yield 100%. HCl-salt,
m.p. 174-176° (acetone).

30 C21H29N02.HC1 (363.9) requires: C 69.31 H 831 N 3.85 O 8.79 Cl 9.74 »

Found 69.5 3.33 3.66 9.37 9.63
w) N-Memyl-N-tert.butyl-B-(Z,3-d1hydroxyphenyl)-3-phenylpropylarnlne
(CIm), hydrochloride

From the amine (LXXVII) of Example 7m). Crude yield 100%, a white
35  powder., HCl-salt, m.p. 209-210°, slow heating, (methanol-acetone).
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C20H27N02.HCI. 1/4 H20 (358.9) requires: C 66.92 H 8.14 N 3.90 O 11.14 C19.88
Found - 66,9 812 3.76 11.8 9.74

x) N-Methyl-N-tert.butyl-3-(2-hydroxyphenyl)-3-phenyipropylamine
(C1V), hydrochloride
5 From the amine (LXXVII) of Example 7n). Crude yield 100%. HCl-salt,
m.p. 255° (acetone-ether).

C20H27N0.HCI (333.9) requires: C 71.94 H 845 N 4.20 Cl! 10.62
Found 71.9 8.43 4.01 10.5

y) N-Methyl-N-tert.butyl-3-(2,6-dihydroxyphenyl)-3-phenylpropyl-
10 amine (CV), hydrochloride
From the amine (LXXXI) of Example. 8c) with BBrg, in low yield. HCI-
salt, m.p. 170° (ethanol-ether).

C20H27N02.HC1. 1/2 H,0 (358.9) requires: C 66.93 H 8.14 N 3.40 O 11.14 CI 9,87
Found 674 828 3.63 10.9 9.99

15 2) N,N-Diisopropyl-3-(5~chloro-2-hydroxyphényl)-3-phenylpropylamine
The base from Example 5m) (11.7 g, 0.032 mol) was treated with pyridine
(7.6 g, 0.096 mol) and conc. HCI (13 g).A The mixture was taken to dryness in
vacuum and the residue was heated In an oil-bath at 205-215° for 1 1/2h. The
melt was cooled somewhat, water was added, the mixture was digested in a
20  boiling water bath and cooled. 2N HCl was added, the salt was filtered off,
washed with 2N HCl and dried, giving 11.0 g (90%) white salt m.p. 200°.
Recrystallization from acetone gave the hydrochloride of the title compound,
m.p. 202-203°,

C21H28C1N0.HC1 (382.4) requires: C 65.96 H 7.64 N 3.66 Cl 18.54
25 Found - 66.0 7.38 3.63 18.3

aa) N-Methyl-N-tert.butyl-3-(5-chloro-2-hydroxyphenyl)-3-phenyl-
~ propylamine _
The free base from Example 70) (10.5 g, 0.03 mol) was treated with
pyridine (7.0 g, 0.09 mol) and conc. HCI (12 g). The mixture was taken to dryness
30 In vacuum and the residue was heated in an oll-bath at 205-215° for 1 1/2 h. The
melt was cooled somewhat, excess of 2N NaOH was added, the mixture was

extracted with ether, the extract was washed with water, dried and evaporated

giving 7.5 g (88%) crude syrup. This was dissolved in ether and treated with

ethereal HCl giving 8 g (83%) of hydrochloride salt. Recrystallization from
35  acetone-2 N HC! gave the hydrochloride of the title compound, m.p. 260°.
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CogH,cCINO.HCI (368.4) requiress  C 65.21 H 7.39 N 3.80 Cl 19.25
Found 65.0 730 373 18.9

ab) N-( 3-(2-Hydroxyphenyl)-3-phenylpropyl }-2,2,5,5-tetramethyl-
pyrrolidine
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. ’

C,5H,4 lNO.HCl (374.0) requires: C 73.86 H 8.63 N 3.75 O 4.28 Cl 9.48
Found ' 73.8 871 359 430 9.5

10 ac) N-{ 3-(2-Hydroxyphenyl)-3-phenylpropy! )-4-hydroxy-2,2,6,6-
tetramethylpiperidine
~ The benzyloxy compound from Example 50) was hydrogenolysed as
described in Example 9q). The free base was converted to the hydrochloride
semihydrate which was crystallfzed from acetone. The compound melts with
15  decomposition at about 150°C.

C24H33N02.HC1.' 1/2 H,0 (413.0) requires: C 69.79 H 8.54 N 3.39 O 9.68 Cl 8.58
Found; _ , 70.0 8.67 347 998 - 8.13

ad) N-(Z-Hydroxy-l,1.-dimethylethyl)-N-hxéthyl-B.—(Z—hydroxyphenyl)—3-
phenylpropylamine
20 The benzyloxy compound from Example 7p) was hydrogenolysed as
d&scribed 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.

C20H27N02.HC1 (349.9) requires: C 68.65 H 8.06 N 4.00 O 9.15 CI 10.13
25 Found: 6825 8.18 398 %912 0.0

ae) N-1-Adamantyl-N-methyl-3-(2-hydroxyphenyl)-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 hydl_-ochloride precipitated as a powder which decomposed
at about 220°C. *

C,gH33NOHCI (412.0) requires: C 75.79 H 8.32 N 3.40 O 3.38 Cl 8.61
Found: 753 800 3.22 345 8.96
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Example 10
Reduction of amides
a) N,N-Diisopropyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropylamine
3-(2-Methoxy-5-methylphenyl)-3-phenylpropionic acid (12.8 g, 0.05 mol)
(3.D. Simpson & H. Stehphen, J. Chem. Soc. 1956 1382) and thiony! chloride (50

ml) are heated on a water bath for 3 h. The excess of thiony! chloride is distilled
off under reduced pressure. The remaining crude 3-(2-methoxy-5-methylphenyl)-
3-phenylpropionyl chloride is dissolved in 50 m! of dichloromethane and added
dropwise to a stirred solution of diisopropylamine (20.2 g, 0.20 mo)) in 200 ml of
dnchloromethane 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
lithjum aluminium hydride (6.0 g, 0.16 mol) in dry ether (700 ml). The mixture is
refluxed for 2 days. Excess of hydride is destroyed by the careful addition of
water, the ether layér is separated and dried with anhydrous sodium sulfate.
After filtration the solunon is added to a solution of excess fumaric acid in
ether. The precxpltated salt is collected and crystallized from 2-propanol. The
hydrogen fumarate melts at 176°C.

b) N-Methyl-N-tert.butyl-3-(2-methoxy-5-methylphenyl)-3-phenylpropyl-
amine was similarly prepared. The hydrochloride melts at 161°C.

E'xam le 11
a) N-Methyl-N-tert.butyl-3-(5-chloro-2-hydroxypheny!)-3-phenylpropylamine

A solution of chlorine (7,1 g, 0,10 mol) in acetic acid (500 mi) is added
dropwise to a stirred solution of N-_methyl—N-tert.butyl-B-(Z-hydroxyphenyl)-3-
phenylpi‘opylamine (29.7 g, 0.10 mol) in acetic acid (200 ml) with stirring. After
2 h the solvent Is distilled off under reduced pressure and. the crude hzdrochlofide
left is recrystallized from 2-propanol. Melting-point 260°C.

b) , N,N-Dllsopropyl-3—(5-chloro-2-hydroxthetyl)-B-phenylpropylamine is
similarly prepared. The hydrochloride melts at 202-3°C,

Example 12

Separation of (+)- 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 L(s)-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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scratchlng a small sample of the main solution. The mixture is chilled at about
4°c over-night whereupon the crystalline precipitate is filtered off, washed with
cold ethanol and recrystallized repeatedly from ethanol. The pure &)-N,N-
diisopropyl-3-(2-hydroxyphenyl)-3-phenylpropylamine hydrogen L-(+)-tartrate
5 thus obtained has {a)2’ ~10.6° (c = 5% in methanol). The free amine is obtained
by alkalisation of an aqueous solution, extraction into ether, drying and
evaporatién of the solvent. Sticky oil, (a)zo ~5.4° (c = 5% in methanol).
(+)-N,N-Dusogrogzl—}(Z-hzdrogghenxl)-B-ghenxlgrom:lamm e is sxmﬂarly
prepared using D-(-)-tartaric acid. The Mdroggn-D-(-)tartrate has (a)zo +10.0°.

10  The free amine has (a]zo +5.6%, both measured as 5% solutions in methanol.

Example 13 (continuation of Example 1)

Preparation of 4-phenyl-3,4-dihydrocoumarins

q9) 4-(2-Methoxyphenyl) 6-methyl-3 ¢4-dihydrocoumarin (CVI)
A mixture of 2-methoxycinnamic acid (178 g, 1.0 mol), p—cresol
15 (108 g. 1.0 mol), and p-toluenesulphonic acid monchydrate (47.5 g, 0.25
mol) was stirred on a boiling water-bath for about 2 h during which
time the system was evacuated with a waterpump to remove formed water.
The solid was then broken up and washed copicusly with water. The
granular material was then stirred with a large volume of saturated
20 NaHCO, solution containing some 10% acetone. The product was filtered
. off, washed, dried and recrystallised fram acetone afford:.nng?g

(62,5%) white crystals of the desired lactone, m.p. 140°,

CarllaeO3 (268.3) recuires: C 76.10, H 6.01, © 17.89

E'Ol,lnﬂ: 76‘0 ) 5.97 17-9
25 h) 6-Chloro-4-(2-methox 1)-3,4-dik in _ (CVII) was -

prepared in a similar way in 49% yield from 2-methoxycinnamic acid and
p—chlorophenol, the reaction temperature being 130= in this case. M.p.
172-173= (acetone).
CacH1a0s (288.7) requires: C 66.56 H 4.54 0 16.62

30 Found: . 66.8 4.45 16.5

Example 14 (continuation of Example 2)
Preparation of 3,3-diphenylpropionic acid esters
I) Methxl-3-(2—metmmnzl)-3—(2—methogq_-5ﬂzl@enxl)p_rggionate .
(CVIII) was obtained as an oil in 75% yield from the lactone CVI of
35 Example 13g in the manner described for the ester VI of Example 2a).

m) ih_thzl-3—(5—chloro—2-n:ethoxyphenyl)-3-Mxmu_)mena_te
(CIX) was obtained ag an oil in the sameway in 97%yie1dfranthe
lactone CVII of Example 13.
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M (continuation of Example 3)
tion of 3,3 1 1s

m) 3-(5-Chloro-2-metho:_tx@e_nzl)-3-(2-:121:110:_&1@21)21'0@ (CX) was

obtained in 84% yield fromtheesterCIXofExanplelt}mmthenmmer

5 described for the propanol XVI of Example 3a), except that the reduc-
tion was carried out in toluene -with a 10% molar excess of a 3.4 M
toluenic solution of sodium bis(2-methoxyethoxy)aluminium hydride
(SMEAH) instead of LiAlH,. M.p. 70-72° (IPE).

n)  3-=(2-Methoxyphenyl )-3-( 2-methoxy-5-methylphenyl )propanol (CXI) was
10 obtained in the same way in quantitive yield from the ester CVIII of

Example 141). The product consisted of a golden oil of 89% purity
according to GC.

Example 16 (continuation of Example 4)
Preparation of 3,3-diphenylpropyl-p-toluenesulphonates

15 n)  3=(2-Methoxyphenyl )~3~(2-methoxy-5-methylphenyl )propyl-p~toluene~-
sulphonate (CXTY) was prepared in the same way as the tosylate XXVII of
Example 4a) in quantitative yield from the propanol CXI of Example 15n)
us:mg CHzCl> as solvent instead of chloroform. M.p. 101 (ether/IPE).
ngﬂaaogs (440.57) requires: C 68.16 H 6.41 s 7.28

20 Found: 68.3 6.51 7.20

o)  3-(5-Chloro-2-methoxyphenyl)-3-{ 2-methoxyphenyl )propyl-p~toluene-

sulphonate (CXITI) was obtained in the same way in quantitative yield
from the propanol CX of Example 15m. M.p. 97-98> (acetone/IPE).
C24H2sCl0xS (460.92) requires: C 62.54 H 5.47 S 6.94 Cl 7.69

25 Found: 63.0 5.65 6.95 7.70

Example 17 (continuation of Example 5)
Preparation of tertiary 3,3-diphenylpropylamines

r) N, N-Diisopropyl=-3—( 5~chloro-2-methoxyphenyl ) =3-( 2-methoxyphenyl ) -

Eropylamine (CXIV) was obtained as an o0il in 94% yield from the tosy-
' 30 late CXIII of Example 160) in the manner described for the amine
' XXXVIII of Example 5a). Purity by GC = 99.9%.

s) N,N—m;mlﬁ-m-methomn-&( 2-methoxy-5-methyl 1)-

mlam:me (CXV) wasobtamedinthesamemym49%cnﬁey1eldfm

the tosylate CXV of Example 16n). After chromatographic purification on

35 an Si-gel 60 colum (eluation with light petroleum), the product (oil)
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36
had a purity of 100% according to GC.
t) N-[(2-Benzyloxy-5-methyl)-3-phenyl1-2,2,5 ¢S-tetramethylpyrrolidine
(CXVI) was prepared from 3-(2-benzyloxy-5-methyl)-3-phenylpropyl tosy-
late and 2,2.5,5-tetramethylpyrrolidine following the directions given
in Example 5a). It was obtained as a sticky oil which was converted to
the free hydroxy compound of Example 20aj).

M (continuation of Example 6).
_r_e&on of secondary 3,3-diphenylpropylamines

p) N—tert Butyl-3- (5—chloro-2—metl'nxvp13_er_wl )=3-(2-methoxyphenyl)pro~
prlamine (CXVII) was prepared in quantitative vield from the tosylate
CXIII of Example 160) in the manner described for the amine L of
Example 6a). The HCl-salt had m.p. >260°.

C22H2eCINO2.HC1 (398.38) requires: ¢ 63.3 H 7.34 N 3.52 cCl 17.80

Found: . 63.2 7.46 3.49 17.4

Q)  N-tert.Butyl-3-(2-methoxyphenyi)=3-( 2-methoxy-5-methyldiele
Ezlamme (CXVIIY) msobta:.nedmasmﬂarwayme%cnﬂeyleldfm
the tosylate CXIT of Example 16n). The HCl-salt had m.p. 225°.
Ca2H3;0-N.HC1 (377.97) _

Requires: C69.91 HBS8.54 N3.71 cCl9.38 O 8.47
Found: 69.8 8.73 3.60 9.45 8.79

&Ie_lg (continuation of Example 7)

tion of tertiary 3,3-diphenylpropylamines from secondary amines
r)  Ne-Methyl-N-tert.butyl-3-(5~chloro~2-methoxypheny) )—3~(2-methoxy-
phenyl)propylamine (CXIX) was prepared in 89% yield from the amine
CXVII of Example 18p) in the manner described for the amine LXT of
Example 7a). The HCl-salt was prepared by treating an acetonic solution
of the free base with conctrated hydrochloric acid. M.p. 130=,
CazHaoClO-N.HC1.H-0 (430.42) :
Requires: C61.39 H7.74 N3.25 cl 16.47
Found: . 62.0 7.93  3.26 16.5

s)  N-Methyl-N-tert.butyl-3-(2-methoxyphenyl)-3-( 2-methoxy-5-methyl-
@enzl)m.lamne (CXX) was prepared in a similar way in 98% yield

from the amine CXVIII of Example 18q). The free base (oil) had a purity
of 96% by GC.
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M (contmuat:.on of Example 9)
Ranoval of O-protective gm
af) N,N-Diisopropyl-3-(2-hydroxyphenyl)-3- (2-hMg—5—me@l@enxl)-
propylamine (CXXI)

The amine CXV from Example 17s) (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 { h. The mixture was cooled to about 80=, acetone (20 g) was added
followed by addition of little water. The salt was filtered off, washed
with diluted HCl and dried. Recrystallisation from absolute ethanol-
/ether gave 17.5 g (64.3%) of a white salt, m.p. >250°. Purity by GC =
100%. '
C22H53NO;.HC1 (377.97)

Requires: C69.91 HB8.54 N3.71 08.47 <l 9.38
Found: 69.8 8.65 3.57 8.76 9.51

ag) N,N-Diisopropyl-3-(5-chloro~2-hydroxyphenyl)-3-(2-hydroxyphenyl)-
propylamine (CXXTT was prepared in the same way in 37% yield from the
amine CXIV of Example 17r). The HCl-salt had m.p. 214° (ethanol).
C21H2sNO2.HC1 (398.38)

Requires: C63.31 H7.34 N3:52 08.03 c¢l17.80
Found: 63.1 7.34 3.40 ‘8415 17.8
ah) = N-Methyl-N-tert 21—3—(2-mdromhemrl)=3-(2-hydmg-5 -methyl-

g!enx.l)p_r_ggzlarune (CXXIII was prepared in the same way in 30% yield
from the amine CXX of Example 19a). The HCl-salt had m.p. 240 (ace-

tone) .
C21Ha29NO2.HCl (363.94) requires: € 69.3 H 8_.31 N 3.58 1 9.74
Found: 69.0 8.35 3.65 9.76

ai) N-Methyl-N-tert.butyl=-3-(5-chloro—2- 1)=3-(2-h

1) lamine (CXXIV) was prepared in the same way in 24% yield
fram the amine CXIX of Example 19r). M.p. >250=.
Ca20H24CINO5.HC1 (384.36) requires: C 62.50 H 7.08 N 3.65 Cl 18.45
Found: 62.5 7.09 3.63 18.4
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aj) N-[3-(2-Rydroxy-5-methylphenyl )~3-phenylpropyl1-2,2,5,5~tetra-
methylpyrrolidine (CXXV) was obtained when the O=benzylated amine CXVI
of Example 17t) was hydrogenolyzed as described in Example 9gq. The
- hydrochloride melts at 240°.

5 C2403,CINO (388.0) requires: C 74.29 H 8.83 N 3.61 Cl 19.14
Found: : 73.9 8.90 3.52 9.48

. Example 21 (continuation of Example 10)
: Reduction of amides
N,N-Diisopropy]-3-(2-methoxyphenyl)-3~phenylpropicnamine
10 N,N-Di isopropyl-3-(2-methoxyphenyl ) -3-phenylpropionamide was
) obtained as o pale yellow oil in quantitative vield from 3-(2-methoxy-
phenyl)~3-phenylpropionic acid in the manner described for the amide
of Example 10a). This amide (27 g, 0.08 mol) 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 mnixture was
stirred at 60-70° for 2 h, cooled, treated with excess od 2V NaOH. The
organic phase was separated, washed with water and extracted with 2N
HCl. The acidic extract was washed with ether, basified, extracted
" with ether, dried and evaporated giving 17.1 g (66%) free base. This
20 was dissolved in acetone (75 ml) and treated with 6.6 g fumaric acid
dissolved in methanol, affording 20 g of the fumaric acid salt, m.p.
163-164=.
Ca2H320N.C,HO, (441.58) requires: C 70.72- H 7.99 N 3.17 O 18.12
Found: B 70.7 7.96  3.13  18.0

25 Example 22
- Separation of (>+)-4a_nd (-)-enantiomers
{+)-N,N-Di i sopropyl~3-(2-hydroxy-5-methylphenyl )~3-phenvlpropylamine
The racemic amine (LXXXVIII of Example 9g) (48.8 g, 0.15 mol) was
30 dissolved in 500 ml of 95% ethanol and mixed with a solution of L(+)-
tartaric acid (22.5 g, 0.15 mol) in 500 ml of ethanol. The mixture was
left over night at +4°, The precipitated salt was collected by filtra-
tion and washed with ethanol and ether. The yield of crude salt
with (@133« +29.5° (C 5%, methanol) was 34,3 g. Two recrystallisa-
" 35 tions from ethanol afforded 21.8 g with [0]23 +36.0°.
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' 4
Ca6ll3-NO» requires: C 65.66 H 7.84 N 2.95 0 23.55

Found: 65.9 8.06 2.90 23.5

{=)-N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyl ) ~3-phenylpropylamine

5 hyvdrogen D(-)-tartrate was similarly prepared using D(-)-tartaric acid.
[a]gis _35'8°0

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 commerc1ally available drug terodiline and a structura.lly similar
compound, N,N—dLmethyl-B-(Z-methoxyphenyl)-B-phenylpropylarmne, disclosed as
an antidepressant in US-A-3.446.901, GB-A-1.169.944, 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 activity on isolated urinary bladder
Male guinea-pigs, weighmg 250-350 g, were k;lled by a blow on the head
20 and exsanguinated. The urmary bladders were quxckly removed.and placed in
‘Na* -Krebs, in which they were kept throughout the dissectxon procedure. The
bladders were dissected free from adherent fat and connectlve 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 paralle] 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.%. ‘l’he temperature, 37° C, was thermostatically controlled by a
30 Lauda MS3 thermostatic circulator. The preparations were suspended between
. two hooks, one of which was connected to a Grass Instruments FTO3 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 45 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 submaximal contractant
response (70%). In the inhibition studies, the strips were contracted with
carbachol (3x10_6M) every 15 minutes. The strips were washed three times after
every agonist addition. This procedure was repeated until a reproducible
contractant response was observed. A variation of about 10% for three
subsequent contractions was accepted as reproducible.

Initially each antagonist was tested in a concentration of IO'GM, 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-
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
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.

b) Antagonistic effect to noradrenaline and calcium on the portal vein

— v —— — " — — — - S W — . ——

Animals: Albino, male rats, weighing about 200 g.
Bath volume: 5 ml

Buffer: Na*-Krebs, modified by K.E. Andersson
Temperature: 37°c

Gas: Carbogene (93.5% O, + 6.5% Co,)
Muscle tension: 0.5 g

The rat is killed by a blow on the neck and decapitated. The abdomen s
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.

Noradrenaline - antagonism_on portal vein

P =D i =y =t = — v — — e — — — o —

Doses: Noradrenaline 3x10™/ M
The chosen doses give about 70% 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 10 minutes noradrenaline is added. The next concentra-
tion of the test substance is added when the oriéinal 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.

10 mM K¥-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

15 Animals: Guinea pigs of both sexes, weighing about 350 g.
Bath volume: 5 ml
Buffer: Na*-Krebs, modified by K.E. Andersson
Temperatures 37°C
Gas: Carbogene (93.5% O, + 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: 5x10™/ M of histamine.

The chosen dose of histamine gives about 70% 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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Procedure |
White male mice, 25 g, were placed in a mouse holder. The tested
compounds were given as Lv. 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. 45 different concentrations of the antagonists were made and <
tested.
The acute lethal dose (LD;,) was the lowest concentration of the :
anticholinergic drug where 4 mice of 4 tested died within 5 minutes after an f.v.
bolus dose. .
10 LD5o-intervaI: ‘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. o _
20 Before any substance is given the animal has regained consciousness and
the heart rate has been constant for at least 15 minutes.
~ 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
Breparation of tablets
Ingredients mg/tablet
1. Compound 1 in Table 1 2.0 ¢
5 * 2, Cellulose, microcrystalline 57.0
3. Calcium hydrogen phosphate 15.0 a
4. Sodium starch glycolate 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, 4 and 5 for about 10 minutes. The magnesium stearate is then added, the
resuitant mixture being mixed for about 5 minutes and then compressed into
tablet form with or without filmcoating.

15 Example B
o Preparation of capsules
Ingredients - ' mg/capsule

I. Compound 1 in Table 1 2

2. Lactose 186

20 3. Cornstarch 20
: 4. 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
J and then filled into capsules of appropriate size.
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CLAIMS

1. 3,3-Diphenylpropylamines of formula I

2
B\Q OR 1
CZ!—CHZ-CHZ-X 1
S:S- R
3
R

wherein R1 signifies hydrogen or methyl, Rz, R3

and R“

5 hydrogen, methyl, methoxy, hydroxy, carbamoy!, sulphanoyl or halogen, and X

independently signify

represents a tertiary amino group of formula II
5
R

g6

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 R” and R® 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, |

5 and

2. 3,3-Diphenylpropylamines according to claim 1, wherein each of R
15 R6 independently signifies a saturated hydrocarbyl group, especially saturated
alifatic hydrocarhy! groups such as C l_s-alkyl, especially C 1_6—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 R’ and R®
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 R 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 -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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~ : ’ BN ’
CH(CH,), C(CH3)3 C(CH,),CH,CH,
3
/c—qu2 ———c\2 T -
- d) N I » |< _SH,, 9 N
. . H/C\——CHZ —-CH
3 CHy H,
7. 3,3-Diphenylpropylamines according to claim 1, selected from the group

consisting of the following compounds, their salts with physiologically acceptable
b acids and, where possible, their racemates and individual enantiomers:
N,N—diisopropyl-3-(2‘-hydroxy-5—methylphenyl)-3-pheny1pro§y!amine,
N-methyl-N-tert.butyl-3-(2-hydroxyphenyl)-3-phenylpropylamine,
N-methyl-N-tert.butyl-3-(2,4-dihydroxyphenyl)-3-phenylpropylamine,
N-methyl-N-tert.butyl-3,3-bis-(2-hydroxyphenyl)propylamine,

10 N,N-diisopropyl-3,3-bis-(2-hydroxyphenyl)propylamine,
N,N-diisopropy1-3-(2,S-dihydroxyphenyl)-B-phenylprbpyfanﬁne,
N-methyl-N-tert.butyl-3-(2,5-dihydroxyphenyl)-3-phenylpropylamine,
N,N-diisopropyl—3-(2.-methoxyphenyl)—3-phehylpropylamine,
N-(3-(2-methoxyphenyl)-3-phenylpropy! }-2,2,6,6-tetramethylpiperidine ,

15 (-r-)-N,N-diisopropyl-3-(2-hydroxy-5—methylphenyl)‘-3-phenylpr0pylamine.

8. 3,3-Diphenylpropylamines according to any one of claims [-7 for use as
pharmaceutically active substances, especially as anticholinergic agents.

2. A pharmaceutical composition comprising a 3,3-diphenylpropylamine
according to any one of claims 1-7 and a compatible pharmaceutical carrier.

20 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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‘10

15

.wherein R

49

2
gyt
CH-CHZ-CHZ-Y 41
(="
—R
R3

wherein Rl-Rl’ are as defined above, any hydroxy groups may be protected and Y
Is a leaving group,
with an amine of formula 1V

H-X v
wherein X Is as defined above, or
b) reducing a 3,3-diphenylpropionamide of formula V

2
—or!
CH-CH.-CO-X  V

2
[/}
R;@R

wherein Rl-'R4 and X are as defined above and any hydroxy grodps may be
protected, or

¢) - N-methylating a secondary 3,3-diphenylpropylamine VI

rRZ

' ?—CHz-CHZ-NH-Z Vi
R3

-R# are as defined above and any hydroxy groups may be protected,
and wherein Z has the same meaning as R5 and R6 with the exception of methyl,

1

or

d) reducing a 3,3-diphenylpropylamine of formula VIIa or ViIb

RZ - R
G- Xoy-or!
C=CH-CH,-X CCHy-CH X
4 |
3/@; R R*
R R3
VIa Vib
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~ wherein Rl-Ra 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 ’
if) if desired converting obtained bases of formula I into salts thereof with

_ physiologically acceptable acids, or vice versa, and/or

iii) if desired separating an obtained mixture of optical isomers into the
individual enantiomers, and/or

10 . iv) if desired methylating an ortho-hydroxy group in an obtained compound
of formula I, wherein rlis hydrogen and/or R%is hydroxy.
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X Chemical Abstracts Vol. 97 (1982) 1,3, 8-10

abstract 120105n, Biol. Zh. Arm. 1982,
35(2), 101-7 (Russ).

Form PCT/iSARI0 (extra sheel) (Janusry 1585)
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

POC. Box 1450

Alexandria, Vingnia 22313-1450

WWW.LSPLO gV

|  ArpLIcATION NUMBER | PATENT NUMBER | GROUP ART UNIT |  FuEewraPpERLOCATION |
10/130,214 1624 06B0

Change of Address/Power of Attorney
The following fields have been set to Customer Number 21874 on

o Correspondence Address
o Maintenance Fee Address

The address of record for Customer Number 21874 is:
EDWARDS & ANGELL, LLP

P.0. 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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. . . . PART B - FEE(S) TRANSMITTAL ‘

Complete and send this form, together with applicable fee(s), to: Mail  Mail Stop ISSUE FEE

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

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

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corvections or use Block 1)

7590 01/28/2004 (o} \ P @\\\
Peter F. Corless "6 Certificate of Mailing or Transmission
P O Box 9169 I hereb certi? that this Fee%) Transmittal is being deposited with the United
e I

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eaper_s. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

States Postal Service with sufficient postage for first class mail in an envelope
Boston, MA 02209 addressed to the Mail Stop ISSUE FEE address above, or being facsimﬁe
transmitted.to the USPTO, on the date indicated below.
Lee Dunkle (Depositor's name)
@l S7, Do @
7 A
I APPLICATION NO. FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. ]
10/130,214 05/14/2002 Claus Meese 41946/32854 9833

TITLE OF INVENTION: STABLE SALTS OF NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

L APPLN. TYPE I SMALL ENTITY | ISSUE FEE | PUBLICATION FEE. l TOTAL FEE(S) DUE [ DATE DUE- I s
nonprovisional NO $1330 ' 80 $1330 04/28/2004
| . EXAMINER I ART UNIT | CLASS-SUBCLASS ]
TUCKER, ZACHARY C 1624 514-530000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list (1) the
CFR l-3gG3)~ names of up to 3 fegistered patent attorneys or |Pecer F. Corless

. agents OR, alternatively, (2) the name of a single . .
2(!%?225%0?!&3?3S%I}?gg‘;eaggglr;ﬁ(or Change of Correspondence firm (having as a member a registered attorney or S:hrlStlne C. O'Day

0 "Fee Address” indication (or "Fee Address” Indication f agent) and the names of up to 2 registered patent’
€c ress” indicaton (or €e ress” Indication torm v H H
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer | 2tOmeys or agents. If no name is listed, no name  EDWARDS & ANGELL, LLP

Number is required. . will be printed:

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is only-appropriate when an assignment has
been previously submitted to'the USPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for filing an assignment.

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

Schwarz Pharma AG Federal Republic of Germany
Please check the appropriate assignee category or categories (will not be printed on the patent); Qindividual. [ corporation or other private group entity 2 government
4a. The following fee(s) are enclosed: ) 4b. Payment of Fee(s):
- Exssue Fee X3 A check in the amount of the fee(s) is enclosed.

Q Publication Fee 0 Payment by credit card. Form PTO-2038’ is attached.

Kadvance Order - # ofCopies 10 X2 The Director is hcrﬁ% &utlfiﬁg by charge Mﬂﬂkg)?glc% ltaatrll(y:¥vergayment, to

Deposit Account Num| (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.

(Authgrized Signature) (Date)
C-— ¥-27-04

NOTE; The Issue Fee and Publication Fee (if required) will not be accepted from anyone
other than the applicant; a registered attomeg or agent; or the assignee or other party in
tates

interest as shown by the records of the United atent and Trademark Office. 04/29/2004 GWORDOF2 00000163 10130214

This collection of information is required by- 37 CFR 1.311. The information is required to '

obtain or retain a benefit by the public which is to file (and by the USPTO to process) an 01.FC: 1501 0 1330.00 Op -
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is 02 FC:8001 30.00 OF
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the ¢ 00

completed application form to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no %ersons are required to respond to a
collection of information unless it displays a valid OMB control number.

TRANSMIT THIS FORM WITH FEE(S)
PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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l

-\ P SRactitioner's Docket No. 58827 (745107) 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
TRANSMITTAL 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 [1% 660.00 [ 1 $240.00

[X] other than a small entity fee [X] $1,330.00 [ ] $480.00
3. Publication fee []1$ 300.00

CERTIFICATE OF MAILING/TRANSMISSION (37 C.F.R. 1.8(a))

I hereby certify that, on the date shown below, this correspondence is being:

MAILING FACSIMILE
X deposited with the United States Postal Service g 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, P.O. Box 1450, Alexandria, VA 22313- 3
1450, MAIL STOP ISSUE FEE. Qéé M

Signature

Date: __April 27, 2004 Lee Dunkle
(type or print name of person certifying)

(Transmittal of Payment of Issue Fee—page 1 of 2)
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4. Advanced order of soft copies of patent fee [X]$ 30.00

Total Fee Enclosed: $_ 136000

5. Payment of fee:

[X] Enclosed please find checks for § _1,360.00_

[X] Charge Account 04-1105 for any fee deficiency.

[ 1 Charge Account the sum of §

A duplicate of this request is attached.

Cler_ C- LT

SIGNATURE OF PRACTITIONER -

Reg. No. 38,256 Christine C. O'Day
(type or print name of practitioner)
EDWARDS & ANGELL, LLP
Tel. No. (617) 439-4444 P.0. Box 55874
P.O. Address
Customer No. 21874 Boston, Massachusetts 02205

(Transmittal of Payment of Issue Fee—page 2 of 2)
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Sheet 1'of 1

ATTY DOCKET NO. SERIAL NO.
58827(45107) 10/130,214
INFORMATION DISCLOSURE STATEMENT

APPLICANT (S): Claus Meese

FILING DATE: ART UNIT:
May 14, 2002 1624

UNITED STATES PATENT DOCUMENTS

EXAM. DOCUMENT SUB | FILE DATE
INITIAL NUMBER DATE NAME CLASS | CLASS IF
APPR
%r AR 5,686,464 11/11/97 R.A. Johansson 514 315
' et al.
FOREIGN PATENT DOCUMENTS
DOCUMENT NUMBER | PUBLISHED | COUNTRY | CLASS SUB TRAN YES/NO

DATE CLASS

OTHER DOCUMENTS (INCLUDING AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.)

VAN
Examiner: %Vké\/‘—-—’— Date: 29 APRIZ 2004
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L nége 162
Docket No. 58827 (4?9

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-
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)aal /n f envelope addressed to the Commissioner for

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

L 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. X 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
information or that portion which caused it to be listed.

III. ~ CONCISE EXPLANATION OF THE RELEVANCE

02/23/2004 BABRAHAL 00000072 10130214
¢i FC:1606 180.00 0P
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