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NEW APPLICATION TRANSMITTAL

Transmitted herewith for filing is the patent application of

Inventor(s): Claus Meese and Bengt Sparf

WARNING: 37 CFR 1.41(a)(1) points out:
“(a) A patent is applied for in the name or names of the actual inventor or inventors.

(1) The inventorship of a nonprovisional application is that inventorship set forth in the oath or declaration
as prescribed by § 1.63, except as provided for in § 1.53(d)(4) and § 1.63(d). If an oath or declaration as prescribed

by § 1.63 is not filed during the pendency of a nonprovisional application, the inventorship is that inventorship set
forth in the application papers filed pursuant to § 1.53(b), unless a petition under this paragraph accompanied by the

fee set forth in § 1.17(i) is filed supplying or changing the name or names of the inventor or inventors.”

For (title): NOVEL DERIVATIVES OF 3, 3-DEPHENYLPROPYLAMINES

CERTIFICATION UNDER 37 C.F.R. 1.10*
(Express Mail label number is mandatory.)
(Express Mail certification is optional.)

; I hereby certify that this correspondence and the documents referred to as attached therein are being deposited with the United
States Postal Service on this date __January 27,2004 _____ in an envelope as “Express Mail Post Office to Addressee,”
addressed to the: Mail Stop Patent Application, Commissioner for Patents,

mailing Label Number _EV 342587673 US
P.O. Box 1450, Alexandria, VA 22313-1450.
8 \eaan \'\r\‘\b\quc/\ﬁ

(type or print name of person mailing paper)

1 VAR \ ATV

Signature of person mailing paper

Certificate of mailing (first class) or facsimile transmission procedures of 37 C.F.R. 1.8 cannot be used to

WARNING:
obtain a date of mailing or transmission for this correspondence.
Each paper or fee filed by “Express Mail”” must have the number of the “Express Mail” mailing label

*WARNING:
. placed thereon prior to mailing. 37 C.F.R. 1.10(b).
“Since the filing of correspondence under § 1.10 without the Express Mail mailing label thereon is an
oversight that can be avoided by the exercise of reasonable care, requests for waiver of this requirement will

not be granted on petition.” Notice of Oct. 24, 1996, 60 Fed. Reg. 56,439, at 56,442
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1.

Type of Application

This new application is for a(n)

(check one applicable item below)

(X] Original (nonprovisional)

[] Design
[1] Plant
WARNING: Do not use this transmittal for a completion in the U.S. of an International Application under 35 U.S.C.
371(c)(4), unless the International Application is being filed as a divisional, continuation or continuation-in-
part application.

WARNING: Do not use this transmittal for the filing of a provisional application.

NOTE: If one of the following 3 items apply, then complete and attach ADDED PAGES FOR NEW APPLICATION
TRANSMITTAL WHERE BENEFIT OF A PRIOR U.S. APPLICATION CLAIMED and a NOTIFICATION IN PARENT
APPLICATION OF THE FILING OF THIS CONTINUATION APPLICATION.

[1] Divisional.
X] Continuation.
[] Continuation-in-part (C-I-P).
2. Benefit of Prior U.S. Application(s) (35 U.S.C. 119(e), 120, or 121)
NOTE: A nonprovisional application may claim an invention disclosed in one or more prior filed copending nonprovisional

applications or copending international applications designating the United States of America. In order for a
nonprovisional application to claim the benefit of a prior filed copending nonprovisional application or copending
international application designating the United States of America, each prior application must name as an inventor
at least one inventor named in the later filed nonprovisional application and disclose the named inventor’s invention
claimed in at least one claim of the later filed nonprovisional application in the manner provided by the first
paragraph of 35 U.S.C. 112. Each prior application must also be:

(i) An international application entitled to a filing date in accordance with PCT Article 11 and designating
the United States of America; or

(ii) Complete as set forth in § 1.51(b); or

(iii) Entitled to a filing date as set forth in § 1.53(b) or § 1.53(d) and include the basic filing fee set forth in §
1.16; or

(iv) Entitled to a filing date as set forth in § 1.53(b) and have paid therein the processing and retention fee
set forth in § 1.21(1) within the time period set forth in § 1.53(f).

37 CFR 1.78(a)(1).
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NOTE

If the new application being transmitted is a divisional, continuation or a continuation-in-part of a parent case, or
where the parent case is an International Application which designated the U.S., or benefit of a prior provisional
application is claimed, then check the following item and complete and attach ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED.

WARNING: If an application claims the benefit of the filing date of an earlier filed application under 35 U.S.C. 120, 121

or 365(c), the 20-year term of that application will be based upon the filing date of the earliest U.S.
application that the application makes reference to under 35 U.S.C. 120, 121 or 365(c). (35 U.S.C. 154(a)(2)
does not take into account, for the determination of the patent term, any application on which priority is
claimed under 35 U.S.C. 119, 365(a) or 365(b).) For a c-i-p application, applicant should review whether
any claim in the patent that will issue is supported by an earlier application and, if not, the applicant should
consider canceling the reference to the earlier filed application. The term of a patent is not based on a
claim-by-claim approach. See Notice of April 14, 1995, 60 Fed. Reg. 20,195, at 20,205.

WARNING: When the last day of pendency of a provisional application falls on a Saturday, Sunday, or Federal holiday

3.

within the District of Columbia, any nonprovisional application claiming benefit of the provisional
application must be filed prior to the Saturday, Sunday, or Federal holiday within the District of Columbia.
See 37 C.F.R. § 1.78(a)(3).

[X] The new application being transmitted claims the benefit of prior U.S. application(s).
Enclosed are ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE
BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED.

Papers Enclosed

A, Required for Filing Date under 37 C.F.R. 1.53(b) (Regular) or 37 C.F.R. 1.153
(Design) Application

_94  Pages of Specification
_24  Pages of Claims
_ 1 Sheets of Drawing
[X] Formal
[1] Informal

B. Other Papers Enclosed

—1 _ Pages of Abstract
_ 2 Other: International Search Report

WARNING: DO NOT submit original drawings. A high quality copy of the drawings should be supplied when filing a

NOTE:

patent application. The drawings that are submitted to the Office must be on strong, white, smooth, and non-
shiny paper and meet the standards according to § 1.84. If corrections to the drawings are necessary, they
should be made to the original drawing and a high-quality copy of the corrected original drawing then
submitted to the Office. Only one copy is required or desired. For comments on proposed then-new 37
C.F.R. 1.84, see Notice of March 9, 1988 . .. (1990 O.G. 57-62).

“Identifying indicia, if provided, should include the application number or the title of the invention, inventor's name,
docket number (if any), and the name and telephone number of a person to call if the Office is unable to match the
drawings to the proper application. This information should be placed on the back of each sheet of drawing a
minimum distance of 1.5 cm. (5/8 inch) down from the top of the page.” 37 C.F.R. 1.84(c)).

(complete the following, if applicable)
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[] The enclosed drawing(s) are photograph(s), and there is also attached a “PETITION TO
ACCEPT PHOTOGRAPH(S) AS DRAWING(S).” 37 C.F.R. 1.84(b).

4. Additional Papers Enclosed

Preliminary Amendment

Information Disclosure Statement (37 C.F.R. 1.98)

Form PTO-1449

Citations

Declaration of Biological Deposit

Submission of “Sequence Listing,” computer readable copy and/or amendment
pertaining thereto for biotechnology invention containing nucleotide and/or amino acid
sequence.

Authorization of Attorney(s) to Accept and Follow Instructions from Representative
Special Comments

Other:

[x

) ) et ) e b

[
[
[
[
[

~ -~
) ) d

5. Declaration or Oath

NOTE: A newly executed declaration is not required in a continuation or divisional application provided the prior
nonprovisional application contained a declaration as required, the application being filed is by all or fewer than all
the inventors named in the prior application, there is no new matter in the application being filed, and a copy of the
executed declaration filed in the prior application (showing the signature or an indication thereon that it was signed)
is submitted. The copy must be accompanied by a statement requesting deletion of the names of person(s) who are not
inventors of the application being filed. If the declaration in the prior application was filed under § 1.47 then a copy of
that declaration must be filed accompanied by a copy of the decision granting § 1.47 status or, if a nonsigning person
under § 1.47 has subsequently joined in a prior application, then a copy of the subsequently executed declaration must
be filed. See 37 CFR 1.63(d).

NOTE: A declaration filed to complete an application must be executed, identify the specification to which it is directed,
identify each inventor by full name, including the family name, and at least one given name without abbreviation
together with any other given name or initial, and the residence, post office address and country of citizenship of each
inventor and state whether the inventor is a sole or joint inventor. 37 CFR 1.63(a)(1)-(4).

[X] Enclosed

Executed by
, (check all applicable boxes)

[X] inventor(s) (COPY FROM PARENT APPLICATION)

[] legal representative of inventor(s). 37 CFR 1.42 or 1.43.

[1] joint inventor or person showing a proprietary interest on behalf of inventor who
refused to sign or cannot be reached.
[] This is the petition required by 37 CFR 1.47 and the statement required

by 37 CFR 1.47 is also attached. See item 13 below for fee.

[1] Not Enclosed.

NOTE: Where the filing is a completion in the U.S. of an International Application, or where the completion of the U.S.
application contains subject matter in addition to the International Application, the application may be treated as a
continuation or continuation-in-part, as the case may be, utilizing ADDED PAGE FOR NEW APPLICATION
TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION CLAIMED.
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[1] Application is made by a person authorized under 37 C.F.R. 1.41(c) on behalf of
all the above named inventor(s).

(The declaration or oath, along with the surcharge required by 37 CFR 1.16(e),
can be filed subsequently).

NOTE: It is important that all the correct inventor(s) are named for filing under 37 CFR 1.41(c) and 1.53(b).

[] Showing that the filing is authorized.
(not required unless called into question. 37 CFR 1.41(d))

6. Inventorship Statement

WARNING: If the named inventors are each not the inventors of all the claims an explanation, including the ownership
of the various claims at the time the last claimed invention was made, should be submitted.

The inventorship for all the claims in this applicatidn are:

[] The same.
or

[] Not the same. An explanation, including the ownership of the various claims at the time
the last claimed invention was made,
[1] is submitted.
[ 1 will be submitted.

7. Language

NOTE: An application including a signed oath or declaration may be filed in a language other than English. An English
translation of the non-English language application and the processing fee of $130.00 required by 37 CFR 1.17(k) is
required to be filed with the application, or within such time as may be set by the Office. 37 CFR 1.52(d).

X] English
[] Non-English
[ 1] The attached translation includes a statement that the translation is accurate. 37
C.F.R. 1.52(d).
8. Assignment

X] An assignment of the invention to ____Schwarz Pharma AG
[1] is attached. A separate [ ] “COVER SHEET FOR ASSIGNMENT
(DOCUMENT) ACCOMPANYING NEW PATENT APPLICATION”
or[ ] FORM PTO 1595 is also attached.

[X] was filed in the parent application (copy enclosed)
[] will follow.

NOTE:  “If an assignment is submitted with a new application, send two separate letters-one for the application and one for
the assignment” Notice of May 4, 1990 (1114 O.G. 77-78).
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WARNING: A newly executed “STATEMENT UNDER 37 CFR 3.73(b)" must be filed when a continuation-in-part
application is filed by an assignee. Notice of April 30, 1993, 1150 O.G. 62-64.

9. Certified Copy
Certified copy(ies) of application(s)

Country Appln. No, Filed
Europe 98 108608.5 5/12/98
from which priority is claimed

[] is enclosed.
[X] was filed in parent.
[1] will follow.

NOTE: The foreign application forming the basis for the claim for priority must be referred to in the oath or declaration. 37
CFR 1.55(a) and 1.63. i

NOTE: This item is for any foreign priority for which the application being filed directly relates. If any parent U.S.
application or International Application from which this application claims benefit under 35 U.S.C. 120 is itself

entitled to priority from a prior foreign application, then complete item 18 on the ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED.

10. Fee Calculation (37 C.F.R. 1.16)

A. [X] Regular application

CLAIMS AS FILED
Number Basic Fee Number Rate Basic Fee
Claims Filed Allowance Extra 37 C.F.R. 1.16(a)
$770.00
Total Claims
(37 CEFR 1.16(c)) 89 -20= 69 x $ 18.00 $1242
Independent Claims
(37 CFR 1.16(b)) 5 -3 = 2 x $86.00 $172
Multiple Dependent
Claim(s), if any + $290.00 $290
(37 CFR 1.16(d))

[1 Amendment cancelling extra claims is enclosed.
[1 Amendment deleting multiple-dependencies is enclosed.
[] Fee for extra claims is not being paid at this time.

NOTE: If the fees for extra claims are not paid on filing they must be paid or the claims cancelled by amendment, pribr to the
expiration of the time period set for response by the Patent and Trademark Office in any notice of fee deficiency. 37 CFR
1.16(d).

(Application Transmittal—page 6 of 11)

Patent Owner, UCB Pharma GmbH - Exhibit 2011 - 0006



Filing Fee Calculation $____ 247400

B. [] Design application
($330.00—37 CFR 1.16(f))

Filing Fee Calculation $

C. [1] Plant application
($540.00—37 CFR 1.16(g))

Filing Fee Calculation $

11. Small Entity Statement(s)

[] Statement(s) that this is a filing by a small entity under 37 CFR 1.9 and 1.27 is (are)
attached.

WARNING: “Status as a small entity must be specifically established in each application or patent in which the status is
available and desired. Status as a small entity in one application or patent does not affect any other application
or patent, including applications or patents which are directly or indirectly dependent upon the application or
patent in which the status has been established. The refiling of an application under § 1.53 as a continuation,
division, or continuation-in-part (including a continued prosecution application under § 1.53(d)), or the filing of
a reissue application requires a new determination as to continued entitlement to small entity status for the
continuing or reissue application. A nonprovisional application claiming benefit under 35 U.S.C. 119(e), 120,
121, or 365(c) of a prior application, or a reissue application may rely on a statement filed in the prior
application or in the patent if the nonprovisional application or the reissue application includes a reference to
the statement in the prior application or in the patent or includes a copy of the statement in the prior application
or in the patent and status as a small entity is still proper and desired. The payment of the small entity basic
statutory filing fee will be treated as such a reference for purposes of this section.” 37 CFR 1.28(a)(2).

(complete the following, if applicable)

[1 Status as a small entity was claimed in prior application filed on
from which benefit is being claimed for this application under:

35U.S.C.§ 119(e),

]

] 120,
] 121,

1 365(c),

and which status as a small entity is still proper and desired.

[] A copy of the statement in the prior application is included.
Filing Fee Calculation (50% of A, B or C above) S

NOTE: Any excess of the full fee paid will be refunded if a small entity status is established refund request are filed within 2
months of the date of timely payment of a full fee. The two-month period is not extendable under § 1.136. 37 CFR 1.28(a).
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12. Request for International-Type Search (37 C.F.R. 1.104(d))
(complete, if applicable)

[] Please prepare an international-type search report for this application at the time when
national examination on the merits takes place.

13. Fee Payment Being Made at This Time
[1] Not Enclosed

[] No filing fee is to be paid at this time.
(This and the surcharge required by 37 C.F.R. 1.16(e) can be paid subsequently.)

X] Enclosed
[X] Filing fee $ 247400

[1] Recording assignment
($40.00; 37 C.F.R. 1.21(h))
(See attached “COVER SHEET FOR
ASSIGNMENT ACCOMPANYING NEW
APPLICATION.”) $

[1] Petition fee for filing by other than
all the inventors or person on behalf
of the inventor where inventor
refused to sign or cannot be reached

($130.00; 37 C.FR. 1.47 and 1.17(1)) $
[] For processing an application with a

specification in a non-English language

($130.00; 37 C.F.R. 1.52(d) and 1.17(k)) - $
[1] Processing and retention fee

($130.00; 37 C.F.R. 1.53(d) and 1.21(1)) $
[1] Fee for international-type search report

(540.00; 37 CF.R. 1.21(e)) $

NOTE: 37 CFR 1.21(1) establishes a fee for processing and retaining any application that is abandoned for failing to complete the
application pursuant to 37 CFR 1.53(f) and this, as well as the changes to 37 CFR 1.53 and 1.78(a)(l), indicate that in
order t0 obtain the benefit of a prior U.S. application, either the basic filing fee must be paid, or the processing and
retention fee of § 1.21(1) must be paid, within | year from notification under § 53(f).

Total Fees Enclosed $ 2474 00
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14, Method of Payment of Fees

X] Check in the amount of $ 2474 .00

[] Charge Account No. in the amount of $
A duplicate of this transmittal is attached.

NOTE: Fees should be itemized in such a manner that it is clear for which purpose the fees are paid. 37 CFR 1.22(b).

15. Authorization to Charge Additional Fees

WARNING: If no fees are to be paid on filing, the following items should not be completed.
WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges, if extra claim
charges are authorized.

[X] The Commissioner is hereby authorized to charge the following additional fees by this
paper and during the entire pendency of this application to Account No. 04-1105.
[X] 37 CF.R. 1.16(a), (f) or (g) (filing fees)
[X] 37 C.F.R. 1.16(b), (c) and (d) (presentation of extra claims)

NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation must only be
paid or these claims cancelled by amendment prior to the expiration of the time period set for response by the PTO in any
notice of fee deficiency (37 CFR 1.16(d)), it might be best not to authorize the PTO to charge additional claim fees, except
possibly when dealing with amendments after final action.

[X] 37 C.F.R. 1.16(e) (surcharge for filing the basic filing fee and/or declaration on a
date later than the filing date of the application)

[X] 37 CFR 1.17(a)(1)-(5) (extension fees pursuant to § 1.136(a).

[X] 37 C.F.R. 1.17 (application processing fees)

NOTE:  “A written request may be submitted in an application that is an authorization to treat any concurrent or future reply,
requiring a petition for an extension of time under this paragraph for its timely submission, as incorporating a petition for
extension of time for the appropriate length of time. An authorization to charge all required fees, fees under § 1.17, or all
required extension of time fees will be treated as a constructive petition for an extension of time in any concurrent or future
reply requiring a petition for an extension of time under this paragraph for its timely submission. Submission of the fee set
Sorth in § 1.17(a) will also be treated as a constructive petition for an extension of time in any concurrent reply requiring a
petition for an extension of time under this paragraph for its timely submission.” 37 CFR 1.136(a)(3).

[] 37 C.F.R. 1.18 (issue fee at or before mailing of Notice of Allowance, pursuant to
37CFR. 1311(b)

NOTE: Where an authorization to charge the issue fee to a deposit account has been filed before the mailing of a Notice of
Allowance, the issue fee will be automatically charged to the deposit account at the time of mailing the notice of allowance.
37 CFR 1.311(b)).

NOTE: 37 CFR 1.28(b) requires “Notification of any change in status resulting in loss of entitlement to small entity status must be
Jfiled in the application . . . prior to paying, or at the time of paying, . . issue fee.” From the wording of 37 CFR 1.28(b), (a)

notification of change of status must be made even if the fee is paid as “other than a small entity” and (b) no notification is
required if the change is to another small entity.
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16. Instructions as to Overpayment

NOTE: ... Amounts of twenty-five dollars or less will not be returned unless specifically requested within a reasonable time, nor
will the payer be notified of such amounts; amounts over twenty-five dollars may be returned by check or, if requested, by
credit to a deposit account.” 37 CFR 1.26(a).

X] Credit Account No. 04-1105

[]  Refund
%«% [ L —
Date: /- R7-0Y 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.O. Box 9169
P.O. Address
Customer No.: 21874 Boston, MA (02209
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[X] Incorporation by reference of added pages

(check the following item if the application in this transmittal claims the benefit of prior U.S.
application(s) (including an international application entering the U.S. stage as a continuation,
divisional or C-I-P application) and complete and attach the ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S)
CLAIMED)

[ ] Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S.
Application(s) Claimed
: Number of pages added ___

(1] Plus Added Pages for Papers Referred to in Item 5 Above
\ Number of pages added 2 -

[1] Plus added pages deleting names of inventor(s) named on prior application(s) who is/are no

longer inventor(s) of the subject matter claimed in this application.
Number of pages added

[1] Plus “Assignment Cover Letter Accompanying New Application”.
Number of pages added

[1] Statement Where No Further Pages Added

(if no further pages form a part of this Transmittal, then end this Transmittal with this page and
check the following item)

X] This transmittal ends with this page.

431497
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<> Mail Stop: Patent Application
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P.O. Box 1450
Alexandria, VA 22313-1450

0ld

NEW APPLICATION TRANSMITTAL

Transmitted herewith for filing is the patent application of

Inventor(s): Claus Meese and Bengt Sparf

WARNING: 37 CFR 1.41(a)(1) points out:
“(a) A patent is applied for in the name or names of the actual inventor or inventors.

(1) The inventorship of a nonprovisional application is that inventorship set forth in the oath or declaration
as prescribed by § 1.63, except as provided for in § 1.53(d)(4) and § 1.63(d). If an oath or declaration as prescribed

by § 1.63 is not filed during the pendency of a nonprovisional application, the inventorship is that inventorship set
forth in the application papers filed pursuant to § 1.53(b), unless a petition under this paragraph accompanied by the

fee set forth in § 1.17(i) is filed supplying or changing the name or names of the inventor or inventors.”

For (title): NOVEL DERIVATIVES OF 3, 3-DEPHENYLPROPYLAMINES

CERTIFICATION UNDER 37 C.F.R. 1.10*
(Express Mail label number is mandatory.)
(Express Mail certification is optional.)

; I hereby certify that this correspondence and the documents referred to as attached therein are being deposited with the United
States Postal Service on this date __January 27,2004 _____ in an envelope as “Express Mail Post Office to Addressee,”
addressed to the: Mail Stop Patent Application, Commissioner for Patents,

mailing Label Number _EV 342587673 US
P.O. Box 1450, Alexandria, VA 22313-1450.
8 \eaan \'\r\‘\b\quc/\ﬁ

(type or print name of person mailing paper)

1 VAR \ ATV

Signature of person mailing paper

Certificate of mailing (first class) or facsimile transmission procedures of 37 C.F.R. 1.8 cannot be used to

WARNING:
obtain a date of mailing or transmission for this correspondence.
Each paper or fee filed by “Express Mail”” must have the number of the “Express Mail” mailing label

*WARNING:
. placed thereon prior to mailing. 37 C.F.R. 1.10(b).
“Since the filing of correspondence under § 1.10 without the Express Mail mailing label thereon is an
oversight that can be avoided by the exercise of reasonable care, requests for waiver of this requirement will

not be granted on petition.” Notice of Oct. 24, 1996, 60 Fed. Reg. 56,439, at 56,442
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1.

Type of Application

This new application is for a(n)

(check one applicable item below)

(X] Original (nonprovisional)

[] Design
[1] Plant
WARNING: Do not use this transmittal for a completion in the U.S. of an International Application under 35 U.S.C.
371(c)(4), unless the International Application is being filed as a divisional, continuation or continuation-in-
part application.

WARNING: Do not use this transmittal for the filing of a provisional application.

NOTE: If one of the following 3 items apply, then complete and attach ADDED PAGES FOR NEW APPLICATION
TRANSMITTAL WHERE BENEFIT OF A PRIOR U.S. APPLICATION CLAIMED and a NOTIFICATION IN PARENT
APPLICATION OF THE FILING OF THIS CONTINUATION APPLICATION.

[1] Divisional.
X] Continuation.
[] Continuation-in-part (C-I-P).
2. Benefit of Prior U.S. Application(s) (35 U.S.C. 119(e), 120, or 121)
NOTE: A nonprovisional application may claim an invention disclosed in one or more prior filed copending nonprovisional

applications or copending international applications designating the United States of America. In order for a
nonprovisional application to claim the benefit of a prior filed copending nonprovisional application or copending
international application designating the United States of America, each prior application must name as an inventor
at least one inventor named in the later filed nonprovisional application and disclose the named inventor’s invention
claimed in at least one claim of the later filed nonprovisional application in the manner provided by the first
paragraph of 35 U.S.C. 112. Each prior application must also be:

(i) An international application entitled to a filing date in accordance with PCT Article 11 and designating
the United States of America; or

(ii) Complete as set forth in § 1.51(b); or

(iii) Entitled to a filing date as set forth in § 1.53(b) or § 1.53(d) and include the basic filing fee set forth in §
1.16; or

(iv) Entitled to a filing date as set forth in § 1.53(b) and have paid therein the processing and retention fee
set forth in § 1.21(1) within the time period set forth in § 1.53(f).

37 CFR 1.78(a)(1).
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NOTE

If the new application being transmitted is a divisional, continuation or a continuation-in-part of a parent case, or
where the parent case is an International Application which designated the U.S., or benefit of a prior provisional
application is claimed, then check the following item and complete and attach ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED.

WARNING: If an application claims the benefit of the filing date of an earlier filed application under 35 U.S.C. 120, 121

or 365(c), the 20-year term of that application will be based upon the filing date of the earliest U.S.
application that the application makes reference to under 35 U.S.C. 120, 121 or 365(c). (35 U.S.C. 154(a)(2)
does not take into account, for the determination of the patent term, any application on which priority is
claimed under 35 U.S.C. 119, 365(a) or 365(b).) For a c-i-p application, applicant should review whether
any claim in the patent that will issue is supported by an earlier application and, if not, the applicant should
consider canceling the reference to the earlier filed application. The term of a patent is not based on a
claim-by-claim approach. See Notice of April 14, 1995, 60 Fed. Reg. 20,195, at 20,205.

WARNING: When the last day of pendency of a provisional application falls on a Saturday, Sunday, or Federal holiday

3.

within the District of Columbia, any nonprovisional application claiming benefit of the provisional
application must be filed prior to the Saturday, Sunday, or Federal holiday within the District of Columbia.
See 37 C.F.R. § 1.78(a)(3).

[X] The new application being transmitted claims the benefit of prior U.S. application(s).
Enclosed are ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE
BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED.

Papers Enclosed

A, Required for Filing Date under 37 C.F.R. 1.53(b) (Regular) or 37 C.F.R. 1.153
(Design) Application

_94  Pages of Specification
_24  Pages of Claims
_ 1 Sheets of Drawing
[X] Formal
[1] Informal

B. Other Papers Enclosed

—1 _ Pages of Abstract
_ 2 Other: International Search Report

WARNING: DO NOT submit original drawings. A high quality copy of the drawings should be supplied when filing a

NOTE:

patent application. The drawings that are submitted to the Office must be on strong, white, smooth, and non-
shiny paper and meet the standards according to § 1.84. If corrections to the drawings are necessary, they
should be made to the original drawing and a high-quality copy of the corrected original drawing then
submitted to the Office. Only one copy is required or desired. For comments on proposed then-new 37
C.F.R. 1.84, see Notice of March 9, 1988 . .. (1990 O.G. 57-62).

“Identifying indicia, if provided, should include the application number or the title of the invention, inventor's name,
docket number (if any), and the name and telephone number of a person to call if the Office is unable to match the
drawings to the proper application. This information should be placed on the back of each sheet of drawing a
minimum distance of 1.5 cm. (5/8 inch) down from the top of the page.” 37 C.F.R. 1.84(c)).

(complete the following, if applicable)
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[] The enclosed drawing(s) are photograph(s), and there is also attached a “PETITION TO
ACCEPT PHOTOGRAPH(S) AS DRAWING(S).” 37 C.F.R. 1.84(b).

4. Additional Papers Enclosed

Preliminary Amendment

Information Disclosure Statement (37 C.F.R. 1.98)

Form PTO-1449

Citations

Declaration of Biological Deposit

Submission of “Sequence Listing,” computer readable copy and/or amendment
pertaining thereto for biotechnology invention containing nucleotide and/or amino acid
sequence.

Authorization of Attorney(s) to Accept and Follow Instructions from Representative
Special Comments

Other:

[x

) ) et ) e b

[
[
[
[
[

~ -~
) ) d

5. Declaration or Oath

NOTE: A newly executed declaration is not required in a continuation or divisional application provided the prior
nonprovisional application contained a declaration as required, the application being filed is by all or fewer than all
the inventors named in the prior application, there is no new matter in the application being filed, and a copy of the
executed declaration filed in the prior application (showing the signature or an indication thereon that it was signed)
is submitted. The copy must be accompanied by a statement requesting deletion of the names of person(s) who are not
inventors of the application being filed. If the declaration in the prior application was filed under § 1.47 then a copy of
that declaration must be filed accompanied by a copy of the decision granting § 1.47 status or, if a nonsigning person
under § 1.47 has subsequently joined in a prior application, then a copy of the subsequently executed declaration must
be filed. See 37 CFR 1.63(d).

NOTE: A declaration filed to complete an application must be executed, identify the specification to which it is directed,
identify each inventor by full name, including the family name, and at least one given name without abbreviation
together with any other given name or initial, and the residence, post office address and country of citizenship of each
inventor and state whether the inventor is a sole or joint inventor. 37 CFR 1.63(a)(1)-(4).

[X] Enclosed

Executed by
, (check all applicable boxes)

[X] inventor(s) (COPY FROM PARENT APPLICATION)

[] legal representative of inventor(s). 37 CFR 1.42 or 1.43.

[1] joint inventor or person showing a proprietary interest on behalf of inventor who
refused to sign or cannot be reached.
[] This is the petition required by 37 CFR 1.47 and the statement required

by 37 CFR 1.47 is also attached. See item 13 below for fee.

[1] Not Enclosed.

NOTE: Where the filing is a completion in the U.S. of an International Application, or where the completion of the U.S.
application contains subject matter in addition to the International Application, the application may be treated as a
continuation or continuation-in-part, as the case may be, utilizing ADDED PAGE FOR NEW APPLICATION
TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION CLAIMED.
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[1] Application is made by a person authorized under 37 C.F.R. 1.41(c) on behalf of
all the above named inventor(s).

(The declaration or oath, along with the surcharge required by 37 CFR 1.16(e),
can be filed subsequently).

NOTE: It is important that all the correct inventor(s) are named for filing under 37 CFR 1.41(c) and 1.53(b).

[] Showing that the filing is authorized.
(not required unless called into question. 37 CFR 1.41(d))

6. Inventorship Statement

WARNING: If the named inventors are each not the inventors of all the claims an explanation, including the ownership
of the various claims at the time the last claimed invention was made, should be submitted.

The inventorship for all the claims in this applicatidn are:

[] The same.
or

[] Not the same. An explanation, including the ownership of the various claims at the time
the last claimed invention was made,
[1] is submitted.
[ 1 will be submitted.

7. Language

NOTE: An application including a signed oath or declaration may be filed in a language other than English. An English
translation of the non-English language application and the processing fee of $130.00 required by 37 CFR 1.17(k) is
required to be filed with the application, or within such time as may be set by the Office. 37 CFR 1.52(d).

X] English
[] Non-English
[ 1] The attached translation includes a statement that the translation is accurate. 37
C.F.R. 1.52(d).
8. Assignment

X] An assignment of the invention to ____Schwarz Pharma AG
[1] is attached. A separate [ ] “COVER SHEET FOR ASSIGNMENT
(DOCUMENT) ACCOMPANYING NEW PATENT APPLICATION”
or[ ] FORM PTO 1595 is also attached.

[X] was filed in the parent application (copy enclosed)
[] will follow.

NOTE:  “If an assignment is submitted with a new application, send two separate letters-one for the application and one for
the assignment” Notice of May 4, 1990 (1114 O.G. 77-78).
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WARNING: A newly executed “STATEMENT UNDER 37 CFR 3.73(b)" must be filed when a continuation-in-part
application is filed by an assignee. Notice of April 30, 1993, 1150 O.G. 62-64.

9. Certified Copy
Certified copy(ies) of application(s)

Country Appln. No, Filed
Europe 98 108608.5 5/12/98
from which priority is claimed

[] is enclosed.
[X] was filed in parent.
[1] will follow.

NOTE: The foreign application forming the basis for the claim for priority must be referred to in the oath or declaration. 37
CFR 1.55(a) and 1.63. i

NOTE: This item is for any foreign priority for which the application being filed directly relates. If any parent U.S.
application or International Application from which this application claims benefit under 35 U.S.C. 120 is itself

entitled to priority from a prior foreign application, then complete item 18 on the ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED.

10. Fee Calculation (37 C.F.R. 1.16)

A. [X] Regular application

CLAIMS AS FILED
Number Basic Fee Number Rate Basic Fee
Claims Filed Allowance Extra 37 C.F.R. 1.16(a)
$770.00
Total Claims
(37 CEFR 1.16(c)) 89 -20= 69 x $ 18.00 $1242
Independent Claims
(37 CFR 1.16(b)) 5 -3 = 2 x $86.00 $172
Multiple Dependent
Claim(s), if any + $290.00 $290
(37 CFR 1.16(d))

[1 Amendment cancelling extra claims is enclosed.
[1 Amendment deleting multiple-dependencies is enclosed.
[] Fee for extra claims is not being paid at this time.

NOTE: If the fees for extra claims are not paid on filing they must be paid or the claims cancelled by amendment, pribr to the
expiration of the time period set for response by the Patent and Trademark Office in any notice of fee deficiency. 37 CFR
1.16(d).
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Filing Fee Calculation $____ 247400

B. [] Design application
($330.00—37 CFR 1.16(f))

Filing Fee Calculation $

C. [1] Plant application
($540.00—37 CFR 1.16(g))

Filing Fee Calculation $

11. Small Entity Statement(s)

[] Statement(s) that this is a filing by a small entity under 37 CFR 1.9 and 1.27 is (are)
attached.

WARNING: “Status as a small entity must be specifically established in each application or patent in which the status is
available and desired. Status as a small entity in one application or patent does not affect any other application
or patent, including applications or patents which are directly or indirectly dependent upon the application or
patent in which the status has been established. The refiling of an application under § 1.53 as a continuation,
division, or continuation-in-part (including a continued prosecution application under § 1.53(d)), or the filing of
a reissue application requires a new determination as to continued entitlement to small entity status for the
continuing or reissue application. A nonprovisional application claiming benefit under 35 U.S.C. 119(e), 120,
121, or 365(c) of a prior application, or a reissue application may rely on a statement filed in the prior
application or in the patent if the nonprovisional application or the reissue application includes a reference to
the statement in the prior application or in the patent or includes a copy of the statement in the prior application
or in the patent and status as a small entity is still proper and desired. The payment of the small entity basic
statutory filing fee will be treated as such a reference for purposes of this section.” 37 CFR 1.28(a)(2).

(complete the following, if applicable)

[1 Status as a small entity was claimed in prior application filed on
from which benefit is being claimed for this application under:

35U.S.C.§ 119(e),

]

] 120,
] 121,

1 365(c),

and which status as a small entity is still proper and desired.

[] A copy of the statement in the prior application is included.
Filing Fee Calculation (50% of A, B or C above) S

NOTE: Any excess of the full fee paid will be refunded if a small entity status is established refund request are filed within 2
months of the date of timely payment of a full fee. The two-month period is not extendable under § 1.136. 37 CFR 1.28(a).
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12. Request for International-Type Search (37 C.F.R. 1.104(d))
(complete, if applicable)

[] Please prepare an international-type search report for this application at the time when
national examination on the merits takes place.

13. Fee Payment Being Made at This Time
[1] Not Enclosed

[] No filing fee is to be paid at this time.
(This and the surcharge required by 37 C.F.R. 1.16(e) can be paid subsequently.)

X] Enclosed
[X] Filing fee $ 247400

[1] Recording assignment
($40.00; 37 C.F.R. 1.21(h))
(See attached “COVER SHEET FOR
ASSIGNMENT ACCOMPANYING NEW
APPLICATION.”) $

[1] Petition fee for filing by other than
all the inventors or person on behalf
of the inventor where inventor
refused to sign or cannot be reached

($130.00; 37 C.FR. 1.47 and 1.17(1)) $
[] For processing an application with a

specification in a non-English language

($130.00; 37 C.F.R. 1.52(d) and 1.17(k)) - $
[1] Processing and retention fee

($130.00; 37 C.F.R. 1.53(d) and 1.21(1)) $
[1] Fee for international-type search report

(540.00; 37 CF.R. 1.21(e)) $

NOTE: 37 CFR 1.21(1) establishes a fee for processing and retaining any application that is abandoned for failing to complete the
application pursuant to 37 CFR 1.53(f) and this, as well as the changes to 37 CFR 1.53 and 1.78(a)(l), indicate that in
order t0 obtain the benefit of a prior U.S. application, either the basic filing fee must be paid, or the processing and
retention fee of § 1.21(1) must be paid, within | year from notification under § 53(f).

Total Fees Enclosed $ 2474 00
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14, Method of Payment of Fees

X] Check in the amount of $ 2474 .00

[] Charge Account No. in the amount of $
A duplicate of this transmittal is attached.

NOTE: Fees should be itemized in such a manner that it is clear for which purpose the fees are paid. 37 CFR 1.22(b).

15. Authorization to Charge Additional Fees

WARNING: If no fees are to be paid on filing, the following items should not be completed.
WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges, if extra claim
charges are authorized.

[X] The Commissioner is hereby authorized to charge the following additional fees by this
paper and during the entire pendency of this application to Account No. 04-1105.
[X] 37 CF.R. 1.16(a), (f) or (g) (filing fees)
[X] 37 C.F.R. 1.16(b), (c) and (d) (presentation of extra claims)

NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation must only be
paid or these claims cancelled by amendment prior to the expiration of the time period set for response by the PTO in any
notice of fee deficiency (37 CFR 1.16(d)), it might be best not to authorize the PTO to charge additional claim fees, except
possibly when dealing with amendments after final action.

[X] 37 C.F.R. 1.16(e) (surcharge for filing the basic filing fee and/or declaration on a
date later than the filing date of the application)

[X] 37 CFR 1.17(a)(1)-(5) (extension fees pursuant to § 1.136(a).

[X] 37 C.F.R. 1.17 (application processing fees)

NOTE:  “A written request may be submitted in an application that is an authorization to treat any concurrent or future reply,
requiring a petition for an extension of time under this paragraph for its timely submission, as incorporating a petition for
extension of time for the appropriate length of time. An authorization to charge all required fees, fees under § 1.17, or all
required extension of time fees will be treated as a constructive petition for an extension of time in any concurrent or future
reply requiring a petition for an extension of time under this paragraph for its timely submission. Submission of the fee set
Sorth in § 1.17(a) will also be treated as a constructive petition for an extension of time in any concurrent reply requiring a
petition for an extension of time under this paragraph for its timely submission.” 37 CFR 1.136(a)(3).

[] 37 C.F.R. 1.18 (issue fee at or before mailing of Notice of Allowance, pursuant to
37CFR. 1311(b)

NOTE: Where an authorization to charge the issue fee to a deposit account has been filed before the mailing of a Notice of
Allowance, the issue fee will be automatically charged to the deposit account at the time of mailing the notice of allowance.
37 CFR 1.311(b)).

NOTE: 37 CFR 1.28(b) requires “Notification of any change in status resulting in loss of entitlement to small entity status must be
Jfiled in the application . . . prior to paying, or at the time of paying, . . issue fee.” From the wording of 37 CFR 1.28(b), (a)

notification of change of status must be made even if the fee is paid as “other than a small entity” and (b) no notification is
required if the change is to another small entity.

(Application Transmittal—page 9 of 11)

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0020



16. Instructions as to Overpayment

NOTE: ... Amounts of twenty-five dollars or less will not be returned unless specifically requested within a reasonable time, nor
will the payer be notified of such amounts; amounts over twenty-five dollars may be returned by check or, if requested, by
credit to a deposit account.” 37 CFR 1.26(a).

X] Credit Account No. 04-1105

[]  Refund
%«% [ L —
Date: /- R7-0Y 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.O. Box 9169
P.O. Address
Customer No.: 21874 Boston, MA (02209
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[X] Incorporation by reference of added pages

(check the following item if the application in this transmittal claims the benefit of prior U.S.
application(s) (including an international application entering the U.S. stage as a continuation,
divisional or C-I-P application) and complete and attach the ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S)
CLAIMED)

[ ] Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S.
Application(s) Claimed
: Number of pages added ___

(1] Plus Added Pages for Papers Referred to in Item 5 Above
\ Number of pages added 2 -

[1] Plus added pages deleting names of inventor(s) named on prior application(s) who is/are no

longer inventor(s) of the subject matter claimed in this application.
Number of pages added

[1] Plus “Assignment Cover Letter Accompanying New Application”.
Number of pages added

[1] Statement Where No Further Pages Added

(if no further pages form a part of this Transmittal, then end this Transmittal with this page and
check the following item)

X] This transmittal ends with this page.

431497
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Express Mail Label No. EV 342587673 US
Docket No. 55647-C (45107)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
NEW NON-PROVISIONAL PATENT APPLICATION

TITLE: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

INVENTOR: Claus MEESE and Bengt SPARF

FILING DATE: January 27, 2004

ATTORNEY: Peter F. Corless (Reg. No. 33,860)
EDWARDS & ANGELL, LLP
P. O. Box 55874
Boston, Massachusetts 02205
Tel: (617) 439-4444
Fax: (617) 439-4170
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WO 99/58478 PCT/EP99/03212

Description

Novel derivatives of 3,3-diphenylpropylamines

The present invention relates to novel derivatives of 3,3-
diphenylpropylamines, methods for their preparation, phar-
maceutical compositions containing the novel compounds, and

the use of the compounds for preparing drugs.

In man, normal urinary bladder contractions are mediated
mainly through cholinergic muscarinic receptor stimulation.
There is reason to believe that muscarinic receptors medi-
ate not only normal bladder contractions, but also the main
- part of the ¢ontfactions in the overactive bladder resulting
in symptoms such as urinary frequency, urgency and urge in-
continence. For this reason, antimuscarinic drugs have been

proposed for the treatment of bladder overactivity.

Among the antimuscarinic drugs available on the market, oxy-
butynin is currently regarded as the gold standard for phar-
macological treatment of urge incontinence and other symp -
toms related to bladder overactivity. The effectiveness of
oxybutynin has been demonstrated in several clinical studies,
but the clinical usefulness of oxybutynin is limited due to
antimuscarinic side effects. Dryness of the mputh is the most

common experienced side effect which may be seﬁere'enough to
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result in poor compliance or discontinuation of treatment
(Andersson, K.-E., 1988, Current concepts in the treatment
of disorders of micturition, Drugs 35, 477-494; Kelleher et

al. 1994).

Tolterodine is a new, poﬁent énd competitive, muscarinic re-
ceptor antagonist intended for the treatment of urinary urge
incontinence and detrusor hyperactivity. Preclinical pharma-
cological data show that tolterodine exhibits a favourable
tissue selectivity in vivo for the urinary bladder over the
effect on the salivation (Nilvebrant et al., 1997, Toltero-
dine - a new bladder-selective antimﬁscarinic ageﬁt, Eur. J.
Pharmacol. 327 (1997), 195-207), whereas oxybutynin exhibits
the reversed selectivity. Tolterodine is equipoﬁent to oxy-
butynin at urinary bladder muscarinic receptors and the fa-
vourable tissue selectivity of tolterodine demonstrated in
the preclinical studies has been confirmed in clinical stud-
ies. Thus a good clinical éfficacy has been combined with a
very low number of incidences of dry mouth and antimuscarinic

side effects.

A major metabolite of tolterodine, the 5-hydroxymethyl de-
rivative is also a potent muscarinic receptor antagonist and
the pharmacological in vitro and in vivo profiles of this
metabolite are almost identical to those of tolterodine
(Nilvebrant et al., 1997, Eur. J. Pharmacol. 327 (1997),
195-207) . Combined pharmacological and pharmacokinetic data
indicate that it is most likely Ehat the metabolite gives a

major contribution to the clinical effect in most patients.
WO 94/11337 proposes the active metabolite of tolterodine as

a new drug for urge incontinence. Administration of the ac-

tive metabolite directly to patients has the advantage com-
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pared to tolterodine that only one active principle (com-
pound) has to be handled by the patient which normally should
result in a lower variation in efficacy and side effects be-

tween patients and lower risk of interaction with other

drugs.

However, the introduction of an additional hydroxy group in
the tolterodine results in an increased hydrophilic property
of the new compounds (3,3-diphenylpropylamines) compared to
the parent compounds which normally results in a lower ab-
sorption/bicavailability, leading to pre—éysﬁemic side ef-
fects or interactions due to non-absorbed antimuscarinic
drug. In a method to circumvent this disadvantage, different

prodrugs of the metabolite have been synthesized and tested

" for their antimuscarinic activity, potential absorption

through biolecgical membranes and enzymatic cleavége.

It is an object of the present invention to provide novel
derivatives of 3,3-dipheny1prppy1aminés. It is a further ob-
'ject of the present invention to provide new derivatives of
3,3-diphenylpropylamines which will be more useful as pro-
drugs for treatment of urinary incontinence and other spas-
mogenic conditions that.are caused by muscarinic mechanisms
while avoiding the disadvantage of a too low absorption
through biological membranes of the drugs or an unfavourable

metabolism.

A further object of the.invention is to provide noﬁel'pro-
drugs of antimuscarinic agents with superior pharmacokinetic
propertieévcompared to present drugs as oxybutynin and tol-
terodine, methods for preparing thereof, pharmaceutical com-

positions containing them, a method of using said compounds
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and compositions for the treatment of urinary incontinence,
gastrointestinal hyperactivity (irritable bowel syndrome)

and other smooth muscle contractile conditions.

According to the present invention, novel 3,3—diphenylpropyl;
amines are provided, which are represented by the general‘

formulae I and VII!

Formula wviir

wherein R and R' are independently selected from

a) hydrdgen, C,-C¢ alkyl, C;-C,, cycloalkyl, substituted or
unsubstituted benzyl, allyl or carbochydrate; or

- b) formyl, C,-C¢ alkylcarbonyl, cycloalkylcarbonyl, sub-
stituted or unsubstituted arylcarbonyl, preferably benzoyl;

or
c) C,-C¢ alkoxycarbonyl, substituted or unsubstituted aryl-

. oxycarbonyl, behzoylacyl, bénzoylglycyl, a substi;utéd or

unsubstituted amino acid residue; or

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0028



WO 99/58478 ' PCT/EP99/03212

R‘
d) ~
R5

N-CO-
wherein R* and R® ‘independently

represent hydrogen, C,-C¢ alkyl, substituted or unsubstituted
aryl, preferably substitut:ed or unsubstituted phenyl, benzyl
or phenoxyalkyl wherein the alkyl residue has 1 to 4 carbon

atoms and wherein R* and R® may form a ring together with the

amine nitrogen; or

<) Ra\
- N-SOr wherein R® and R’ independently

R’
represent (;-C4 alkyl, substituted or unstubstituted aryl,
preferably substituted or unsubstituted phenyl, benzyl or
phenoxyalkyl wherein the alkyl residue has 1 to 6 carbon

atoms; or
£) an ester moiety of inorganic acids,

g) -SiR,RyR;, wherein R,, R,, R, are independently selected

- from C,-C, alkyl or aryl, preferably phenyl,

with the proviso that R' is not hydrogen, methyl or benzyl if
R is hydrogen,

X represents a tertiary amino group of formula Ia

RS
—-—N/
\R5

Formuia la
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wherein R’ and R® represent non-aromatic hydrocartyl groups,
which may be the same or different and which together contain

3

at least three carbon atoms, and wherein R? and = may form a

ring together with the amine nitrogen,

Y and Z independently represent a single bond between the

(CH,), group and the carbonyl group, O, S or NH,
A represents hydrogeﬂ (*H) or deuterium (2H)}

n is d to 12

and

their salts with physiologically acceptable acids, their free
bases and, when the compounds can be in the form cf optical

isomers, the racemic mixture and the individual enantiomers.

The aforementioned compounds can form salts witk physioclogi-
cally acceptable organic and inorganic acids. Furchermore,
the aforementioned compounds comnrisevthe free kazses as well
as the salts thereof. Examples of such acid addition salts

include the hydrochlorlde, hydrobromide and the Zike.

When the novel compounds are in the form of optical isomers,
the invention comprises the racemic mixture as well as the

individual isomers as such.

Preferably each of R® and R° indepéndently'signifies a satu-
rated hydrocarbyl group, especially sat:uratéd alip_hat:id hy-
‘drocarbyl groups such as C, g-alkyl, especiaily C,.¢-alkyl,
or adamantyl, R? and R9 together comprising at least three,

. preferably at least four carbon atoms.
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According to another embodiment of the invention, at least

one of R® and R’ comprises a branched carbon chain.

Presently preferred tertiary amino groups X in formula I

include the following groups a) to h):

, . _CH(CHg)s CH
a) —~Z T | b) —~ 7
CH(CHg), | C(CHjg)a
cm HqC. CH,
: 3
c) . d) —N
C(CHa)4CH,CHy
HiC” Neg,
HsC CHy - -THé
e) —N ‘ | | ' £) —N
HaC
CHa

g) +N® | : . h) _‘__ND
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Group a) is particularly preferred.

The aforementicned tertiary amino groups X are described in
WO 94/11337 and the compounds according to the present inven-
tion can be obtained by using the corresponding starting com-

pounds.

In the compounds accordiﬁg to the present invention, the term
talkyl® preferably represents a straight-chain or branched-
chain hyarocarbdn group having 1 to 6 carbon atoms. Such hy-
drocarbon groups may be selected from methyl, ethyl, propyl,
isoprbpyl, butyl, isobutyl, pentyl and hexyl. Thé term "cy-
cloalkyl" denotes a cyclic hydrocarbon group having 3 to 10

carbon atoms which may be substituted conveniently.

The term "substituted or unsubstituted benzyl" denotes a ben-
-yl group -CH,-C¢Hy; which is optionally substituted by one or
more substituents on the phenyl ring. Suitable substituents
are selected from alkyl, alkoxy, halogen, nitro and the like.
Suitable halogen atoms are fluorine, chlorine and iodine
atoms. Preferred substituted benzyl groups areA4—m6thylben-
zyl, 2-methylbenzyl, 4-methoxybenzyl, 2-methoxybenzyl, 4-
nitrobenzyl, 2-nitrobenzyl, 4-chlorobenzyl and 2-chloroben-

zyl.

In the compounds according to the present invention the term
"C,-C¢ alkylcarbonyl® denotes a group R-C(=0)- wherein R is
an alkyl group as defihed hereinbefore. Preferred Cl—Cg alk-
ylcarbonyl groups are selected from acetyl, propionyl, iso-
butyryl, butyryl, valeroyl and pivaloyl. The term ncyclo-
alkylcarbonyl" denotes a group R-C(=0)- wherein R is a cyclic
hydrocarbon group as defined heréinbefore. The same counts to

the selected carbonyl groups.
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The term "aryl" denotes an aromatic hydrocarbon group such
as phenyl- (Cg¢Hs;-), naphthyl- (C,,H,-), anthryl- (C, H,-),
etc. Preferred aryl groups according to the present inven-
tion are phenyl and naphthyl with phenyl being particularly

preferred.

The term "benzoyl" denotes an acyl group of the formula
-CO-C¢H; wherein the phenyl ring may have one or more sub-

stituents.

Preferred substituents of the aryl group and in particplar
of the phenyl group are selected from'alkyl, alkoxy, halogen
and nitro. As substituted benzoyl groups 4-methylbenzoyl, 2-
methylbenzoyl, 4-methoxybenzoyl, 2-methoxybenzoyl, 4-chloro-
‘benzoyl, 2-chlorobenzoyl, 4-nitrobenzoyl and 2-nitrobenzoyl

may be mentioned.

The tefm "Cr4k alkoxycarbonyl" refers to a group ROC (=0) -
wherein R is an alkyl group as defined hereinbefore. Pre-
ferred C1-Cg alkoxycarbonyl groups are selected from

CH,OC (=0) -, c2H5—OC(=o-)¥, C,H,0C (=0) - and (CH,),COC (=0) -
and alicyclic alkyloxycarbonyl.

The term "amino acid residue" denotes the residue of a natu-
rally occurring or synthetic amino acid. Particularly pre-
ferred amino acid residues are selected from the group con-
sisting of glycyl, wvalyl, leucyl, isoleucyl, phenylalanyl,
prolvl, seryi, threonyl,.methionyl,4hydroxyproly1.

The amino acid residue may be substituted by a suitable group

and as substituted amino acid residues, benzoylglycyl and N-

acetylglycyl may be mentioned.
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The term "carbohydrate" denotes the residue of a polyhydroxy
aldehyde or polyhydroxy ketone of the formula CjH, 0, or
C,(H,0), and correponding carbohydrate groups are, for ex-
ample, described in Aspinal, The Polysaccharides, New York:
Academic Press 1982, 1983. A preferred carbohydrate‘group in

the compounds according to the present invention is a glu-

curonosyl group, in particular a 1B-D-glucurcnosyl group.

The term "LG" as-used herein denotes a leaving group gselected

from halogenides, carboxylates, imidazolides and the like.
The term "Bn" as used herein denotes a benzyl grocup.
Suitable ester moieties of inorganic acids may be derived
from inorganic acids such asg sulfuric acid and phosphoric
acid. '

Preferred compounds according to the present invention are:

A) Phenolic moncesters represented by the general formulae

ITI and II'

G

wherein R' represents hydrogen, C,-C¢ alkyl or phenyl.

Formuia #
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Particularly preferred phenolic monoesters are listed
below:
() -formic acid 2- (3-diisopropylamino-l-phenylpropyl)-4-
hydroxymethylphenyl ester, ' -
(+) -acetic acid 2-(3-diisopropylamiho-léphenylpropYI)-4-
hydroxymethylphenyl ester, -
(+) ~-propionic acid 2-(3-diisopropylamino-1-phenyl-
" propyl) -4- hydroxymethylphenyl ester,
() -n-butyric ac1d 2-(3-diisopropylamino-1- phenyl—
propyl) -4 -hydroxymethylphenyl ester, '
(i)—isobutyric acid 2—(3—diisopropylamino-l—phenyl-
propyl)-4-hydroxymethylphenyl ester,
R- (+) -isobutyric acid 2—(3-diisopropylamino—l-phenyl—
propyl) -4-hydroxymethylphenyl ester, '
(+) -2,2-dimethylpropionic acid 2—(3—diiéopropylamino-l-
phenylpropyl)-4—hydroxymethylphenyl ester,
() -2-acetamidoacetic acid 2-(3-diisocpropylamino-1-
phenylpropyl) -4-hydroxymethylphenyl ester, 7
_(i)—cyclopentanecarboxylic acid 2-(3-diisopropylamino-1-
" phenylpropyl) -4-hydroxymethylphenyl ester,
(+) ~cyclohexanecarboxylic acid 2—(3-diisopropylamino-1-
phenylpropyl) -4-hydroxymethylphenyl ester;
(i)—benioic acid 2-(3-diisopropylamino-1-phenylpropyl) -
4—hydroxymethylpheny1.ester, ' ’
R- (+) -benzoic acid 2-(3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester,
(+) -4-methylbenzoic acid 2- (3-diisopropylamino-1-phenyl-
propyl) -4 -hydroxymethylphenyl ester,v
() -2-methylbenzoic acid 2-(3-diisopropylamino-1l-phenyl-
propyl) -4-hydroxymethylphenyl ester,
(i)-2;acetoxybenzoic acid 2-(3-diisopropylamino-1-

phénylpropyl)—4—hydrOXYmethy1phenyl ester,
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() -1-naphthoic acid 2- (3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester,

() -2-naphthoic acid 2- (3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester,

() -4-chlorobenzoic acid 2-(3—diisopropylamino—l-phenyl—
propyl)—4fhydroxymethylphenyl ester,

() -4-methoxybenzoic acid 2-(3-diisopropylamino-1-
phenylpropyl) -4-hydroxymethylphenyl ester, -

(+) -2-methoxybenzoic acid 2-(3-diisopropylamino-1-
phenylpropyl)-44hydroxymethylphenyl ester,

(%) -4-nictrobenzoic acid 2-(3-diisopropylamino-1l-phenyl-
propyl)—4—hydrbxymethylphenyl ester, '

(+) -2-nitrobenzoic acid 2-(3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester,

(+) -malonic acid bis- [2-(3-diisopropylamino-1l-phenyl-
propyl) -4 -hydroxymethyl -phenyl] ester,

() ~succinic acid big-{[2-(3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethyl -phenyl] ester, '

(*) -pentanedioic acid bis-[2-(3-diisopropylamino-1-
phenylpropyl) -4-hydroxymethyl -phenyllester,

(+) -hexanedioic acid bis-[2-(3—diisopropylamino—1—

pheﬁylpropyl)—4-hydroxymethy17pheny1]ester.

B) Identical diesters represented by the general formula

III1

o
ilm B Formula lil

N 1 . .
wherein R is as defined above.
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“Particularly preferred identical diesters are listed

below:

() -formic acid 2- (3-diisopropylamino-1- phenylpropyl) -4-
formyloxymethylphenyl ester,

(1) ~acetic acid 4-acetoxy-3-(3-diisopropylamino-1-
phenylpropyl) -benzyl ester,

(i)—propiénic acid»2-(3—diisopropylamino—1—phenyl-
Ppropyl) -4-propionyloxymethylphenyl ester,

(%) -n-butyric acid 4-n-butyryloxymethyl-2-(3-diiso-
propylamino-l-phenylpropyl) -phenyl ester, '

(£) -isobutyric acid 2-(3-diisopropylamino-1-phenyl-
.propyl)—4-isobutYryloxymethylphenyl ester,

(+) -2,2-dimethylpropionic acid 3-(3-diisopropylamino-1-
phenylpropyl) -4- (2, 2-dimethyl-propionyloxy) -benzyl
esterxr,

() -benzoic acid 4- benzoyloxymethyl 2—(3 dllsopropyl—
amino-1- -phenylpropyl) -phenyl ester,

R- (+) -benzoic acid 4—benzoyloxymethy1—2-(3—diisopropy1—
amino-l—phenylpropyl)—phenyl ester,

() -pent-4-enoic acid 2-(3-diisopropylamino-1-phenyl-
propyl)-4-(pent-4—enoyloxymethyl)-phenyl ester,

cyclic oct-4-ene-1, 8-dicate of Intermediate B,

cyclic octane-1,8-diocate of Intermediate B,

poly-co-DL-lactides of Intermediate B.

C) Mixed diesters represented by the general formula IV

‘. Forrmuda IV
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wherein R' is as defined above

and

R? represents hydr;gen, C,-C¢ alkyl or phenyl

with the proviéo that R* and R® are not identical.
Particularly preferred mixed diesters are listed below:

() ~acetic acid 2—(3;diisopropylamino-l—phenylpropyl)-4—
formyloxymethylphenyl ester,
() -benzoic acid 2-(3-diisopropylamino-1- prenylpropyl)-
4 -formyloxymethylphenyl ester,
‘(+) -benzoic acid 2-(3-diisopropylamino-1-phenylpropyl) -
4 -acetoxymethylphenyl ester,
R- (+) -benzoic acid 2-(3-diisopropylamino-1-chenyl-
propyl) -4-acetoxymethylphenyl ester,
(+) -isobutyric acid 4-acetoxymethyl-2-(3-diisopropyl-
amino-l-phenylpropyl) -phenyl ester,
R- (+) -isobutyric acid 4-acetoxymethyl-2-(3-diisopropyl-
amino-1l-phenylpropyl) -phenyl ester, .
(£) -2,2-dimethylpropionic acid 4—acétoxy—34(3;diiso~
 propylamino-1-phenylpropyl) -benzyl ester, .
() -2,2-dimethylpropionic acid 4-acetoxymethyl—2-(3-
diisopropylamino-1-phenylpropyl) -phenyl escter, '
() -benzoic acid 4-benzyloxy-3- (3-diisopropylamino-1-
. phenylpropyl) -benzyl ester.

D) Benzylic monoesters represented by the general formula V
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Formuja v

. | ) .
wherein R is as defined above.

Particularly preferred benzylic monoesters are listed

below:

() -formic acid’3-(3-diisopropylamino—l—phenylpropyl)—4-
hydroxybenzyl ester,

() -acetic acid 3—(3~diisopfopylamino-1-phenylpropyl)—4-:
hydroxybenzyl ester, .

(%) -propionic acid 3—(3~diisopropy1amino—1—phenyi?
propyl) -4 -hydroxybenzyl ester,

(1) -butyric acid 3-(3—diisopfopylamino-l—phenylpropyl)—
4 -hydroxybenzyl ester, .

(+) -isobutyric acid 34(3-diisbpropylamino—1—phenyi-
prole)—4-hydroxybenzyl ester,

() -2,2-dimethylpropionic acid 3-(3- diisopropylaminoji—
phenylpropyl)—4 hydroxybenzyl ester,

(+) -benzoic acid 3-(3-diisopropylamino-1- phenylpropyl)—'
4-hydroxybenzyl ester.

E) Ethefs and silyl ethers represented by the general

formula VI

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0039



WO 99/58478 PCT/EP99/03212

- 16 -

Forrruia Vi~

wherein at least one of R and R is selected from C,-C¢
alkyl, benzyl or —SiRJ%ﬁt as defined above and the other
one of R and R may additionally represent hydrogen,

C,-C¢ alkylcarbonyl or benzoyl.

Particularly preferred ethers and silyl ethers are

listed below:

(if—z—(3-diisopropylamino-l-phenylpropyl)—4-methoxy-
methylphenol,
'(i)—z—(3—diisopropylamino-1—phenylpropyl)—4-ethoxy-
-methylphenol

(£)-2-(3- dllsopropylamlno 1- phenylpropyl) -4 -Dropoxy-
methylphenol,

(£) -2-(3- dllsopropylamlno l-phenylpropyl) -4- 1sopropoxy—
methylphenol, o

(i)—2-(3-dllsopropylamino—1-phenylpropyl)-4-butoxy-
methylphenol, . |

(x) -acetic acid 2-(3- dllsopropylamlno 1- phenylpr0pyl) -4-
methoxymethylphenyl ester,

(£) -acetic acid 2- (3-diisopropylamino-1-phenylpropyl)-4-
ethoxymethylphenyl ester, o

(£)-2-(3-diisopropylamino-1-phenylpropyl) -4-trimethyl-
511anyloxymethylphenol,
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(£) -diisopropyl- [3-phenyl-3-(2-trimethylsilanyloxy-5-
trimethylsilanyloxymethylphenyl)~propy1]—amine,
(t)-[3-(3-diisopropyiamino—1—pheny1propy1)-4~trimethyl-
silanyloxyphenyl] -methanol, A ’
() -diisopropyl- [3~ (S-methoxymethyl-2-trimecthylsilanyl-
oxyphenyl) -3-phenylpropylamine,
(t) -diisopropyl- [3-(5- ethoxymethyl -2- trlmethylsllanyl—
oxyphenyl) 3~phenylpropylam1ne,
(%) - [4- (tert.-butyl-dimethylsilanyloxy) -3~ (3-diiso-
.propylamino-1-phenylpropyl) -phenyl] -methanol,
() -~acetic acid 4- (tert.-butyl-dimethylsilanyloxy)-3-(3-
diisopropylamino-1l-phenylpropyl) -benzyl ester,
(i)—4-(tert.—butyl—dimethylsilanyloxy)-3—(3-dii50propyl—
amino-l-phenylpropyl) -phenol, .
(i)—acetic-aqid 4~ (tert.-butyl-dimethylsilanyloxy)-2-(3-
diisopropylamino-1l-phenylpropyl) -phenyl ester,
(£) -{3-[2-(tert.-butyl-dimethylsilanyloxy).-5- (tert.-
butyl—dimethylsilanyioxymethyl)—phenyl]—3—phenylpropyl}—
diisopropylamine,
(£) -[4- (tert.-butyl-diphenylsilanyloxy) -3~ (3~-diiso-
' propylamino-l-phenylpropyl) -phenyl] -methanol,
(t) ~acetic acid 4- (tert.-butyl-diphenylsilanyloxy-
methyl) -2- (3-diisopropylamino-1-phenylpropyl) -phenyl
ester, | '
_(i)-4—(tert.~butyl—diphenylsilanyloxymethyl)-2—(3—diiso—
propylamino-1l-phenylpropyl) -phenol,
(£) -{3-{2- (tert.-butyl-diphenylsilanyloxy)-5- (tert.-
butyl- dlpheny1511anyloxymethyl) -phenyl] -2 phenylpropyl}-
diisopropylamine,
() ~acetic acid 4- benzyloxy 3-(3-diisopropylamino-1-
phenylpropyl) -benzyl ester,
(i)-benzoic~acid~4~benzyloxy—3—(3-diis§propylamino—l-

phenylpropyl) -benzyl ester,
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(+) -isobutyric acid 4-benzyloxy-3- (3-diisoprcpylamino-1-
phenylpropyl) -benzyl ester,
(t)-2—(3-diisoproleamino—l—phenylpfopyl)-4-(1B—D-'
glucuronosyloxymethyl) ~-phencl.

F) Carbonates and carbamates represented by the general

formulae VII and VIII

Formuia Vit

_ . : . . . 12
wherein Y, Z and n are as defined above and wherein R

and R represent a C,-C4 alkoxycarbonyl group or

R‘.
“Snco-
S

R

wherein R* and R® are és defined above.
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Particularly preferred carbonates and carbamates are
listed below:
(+) -N-ethylcarbamic acid 2- (3-diisopropylamino-1-phenyl-
propyl) -4 -hydroxymethylphenyl ester,
(t)eN,N-dimethylcarbamic acid 2-(3-diisopropylamino-1-
-phenylpropyl) -4-hydroxymethylphenyl ester,
(£) -N,N-diethylcarbamic acid 2-(3-diisopropylamino-1-
phenylpropyl) -4-hydroxymethylphenyl ester,
'(i)-N—phenylcarbamic acid 2-(3-diisopropylamino-1-'
phénylpropyl)—4-hydroxymethy1phenyl ester,
(+) - [2- (3-Diisopropylamino-1-phenylpropyl) -4 -hydroxy-
methyl-phenoxycarbonylamino]lacetic acid ethyl ester
hydrochloride, ' _
(+) -N-ethylcarbamic acid 3;(3—diisopropylamino-l-phenyl-
propyl) -4 -N-ethylcarbamoyloxybenzyl eéter,
() -N,N-dimethylcarbamic acid 3-(3-diisopropylamino-1-
phenylpropyl) -4-N,N-dimethylcarbamoyloxybenzyl ester,
(t)-N,N-diethylcarbamic acid 3- (3-diisopropylamino-1-
. phenylpropyl) -4-N,N-diethylcarbamoyloxybenzyl ester,
(+) ~-N-phenylcarbamic acid 3-(3-diisopropylamino-1-
phenylpropyl)-4-N-phenylcarbamoyloxybénzyl ester,
(i)—{4—[2—(3—diiéopropylamino—l—phenylpropyl)-4jhydroxy-
methylbhenoxycarbonylamino]—butyl}-carbamic acid 2-(3-
diisopropylamino-1-phenylpropyl) -4-hydroxymethylphenyl
ester, |
() -carbonic acid 2-(3-diisopropylamino-1-phenylpropyl) -
" 4-hydroxymethylphenyl ester ethyl ester,
(+) -carbonic acid 2- (3-diisopropylamino-1-phenylpropyl) -
4-hydroxymethylphenyl ester phenyl ester,
(+) -carbonic acid 2- (3-diisopropylamino-1-phenylpropyl) -
4 -ethoxycarbonyloxymethylphenyl ester ethyl ester,
(£) -carbonic acid 2-(3—diisopropylamino-l—phenylpropyl)-
4-phenoxycarbonyloxymethylphenyl ester phenyl ester.
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G) 3;3—Diphenylpropylamines-selected from

(i) compounds of the formulae IX and IX'

wherein o and p are the same or different and represent

the number of methylene units 4 CH,+4 and may range from
0 to 6, '

(ii)} (%) -Benzoic acid 2—(3;diisopropylamino—l—phenyl-
propyl)-4—sulphooxymethyi—phenyl ester

(iii) Poly-co-DL-lactides of 2-(3-diisopropylamino-
phenylpropyl) -4 -hydroxymethyl -phenol

(iv) (%)-2-(3-Diisopropylamino-1-phenylpropyl) -4~ (1B-D-
glucurcnosyloxymethyl) -phenol having the formula
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and

their salts with physiologically acceptable acids, their
free bases and, when the compounds can be in the form of
optical isomexrs, the racemic mixture and the individual

enantiomers.

The present invention, moreover, relates to processes for the
preparation of the aforementioned compounds. In particular,
according to the present invention, the following processes

are provided:

A process for the production of phenclic monoesters rep-

resented by the general formula II

R'. _o
\f

Q

L

Formuia il

as defined above, which comprises treatment of a compound of

the formula
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with an equivalent of an acylating agent selected from

0]
N ]
R -C-1LG

wherein LG represents a leaving group selected from halo-
genide, carboxylate and imidazolide and R is as defined
above, in an inert solvent in the preseﬁce of a conden-

sating agent.

Preferably, the acylating agent is selected from

o o o
N Il i 11
R'-C-Hal or R'-C-0-C-R?,

wherein Hal represents a halogen atom, preferably a chlorine
atom, and R* is as defined above.

A process for the production of phenolic monoesters repre—

sented by the general formula II'
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as defined above, which comprises treatment of two equiva-

lents of a compound of the formula

with an acylating agent selected from

o o) 0
i It i
Hal-C- (CH;) ,~-C-Hal or c

wherein Hal represents a halocgen atom, preferably a chlorine

atom.

Hence, in these processes, an Intermediate B having the

formula

is treated with an equivalent of an acylating agent (e.g. an
acyl halogenite or acyl anhydride) in an inert solvent and in
the presence of a condensating agent (e.g. amine) to provide

phenoclic moncesters of formula ITI or formula II' (wherein n
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is 0-12), respectively, if polyfunctional achating agents
(e.g. acid halides, preferably acid chlorides of dicarboxylic

acids) are used.

The Intermediate B as used in the processes for the produc-
tion of the 3,3-diphenylpropylamines according to the present
invention can be in the form of a racemic mixtufe or of op-
tically active'compounds in accordance with the formulae

shown}belOW:

_ : A }1!‘5 OH
Intermediate RS Intermediate R-(+) ~ Intermediate S~(-)

Alternatively, structures of formula II oxr II' may be obtain—
ed by regioselective deprotection of a protected‘benzyiic hy-
" droxy grdup (chemically or enzymatically: T. W. Greene, P. G.
M. Wuts, "Protective Groups in Organic Chemistry"”, anAEd.,

J. Wily & Sons, New York 1991).
The identical diesters represented by the.general formula III

wxfyo.
e P
'R\’c',/:.A'

Forrmutia (il
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as defined above can be prepared by a process wnhich comprises

treatment of a compound of the formula

with at least two equivalents of the acylating agent
R*-C(=0) -LG as defined above.

Thus, the aforementioned di-acyl compounds are rea&ily acces-
sible if an ét least two-molar excess of an acylating agent
is used in the above—mentiéned conversion of Intermediate B
or, more general, on treatment of compounds of formula I with
acylating agents in the presence of suitable catalysts. In

the above process, the following Intermediate A

wherein R' denotes a benzyl group can be used instead of In-
termédiate B. The Intermediate A can be used in the form of a
racemic mixture or of optically active compounds (similar to

Intermediate B).

Benzylic monoestes represented by the general formula V
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Formrula V

wherein R' is as defined above can be pfepared by a process

which comprises treatment of a comppund'of the formula

CCX

at room temperature and under anhydrous conditicns with
activated esters in the presence of enzymes selected from

lipases or esterases.

Hence, this process relates to the preparation cf phenols
with para acyloxymethyl subétituents (c£. formula V). These
compounds can be prepared in séveral chemical steps from in-
termediates such as formula I, where R represents hydfogén
and R' is hydrogen or any suitable protective group which can
be removed by known methods (T..W; Greene, P.G.M. Wuts, "Pro-
tective Groups in Organic Chemistry", 2nd Ed., J. Wily &
Sons, New York 1991)- in the presence of the newly introduced
substituent R'CO. It was found, however, that the benzylic
substituent R'CO can be introduced more conveniently and in

only one step if Intermediate B is treated at room tempera-
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ture and under anhydrous conditions with activated esters
(e.g. vinyl acylates, isopropenyl acylates} in the presence

of enzymes such as lipases or esterases.

The mixed diesters represented by the general fcrmula IV

Formuia IV

wherein R' and R? are as defined above can be prepared by a
process which comprises acylation of the above-mentioned

benzylic monoester represented by the general formula V

R’;'b " \]r/
TA/\‘ : o \r

Formuia V

wherein R' is as defined above or of a phenoclic monoester

represented by the general formula II

\j/’
\T/

Formuda {l
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as defined hereinbefore.

In general, mixed diesters of formula IV can be obtained by
acylation of compounds of the general formula I wherein R
and R' are different substituents;selected from the group
consisting of hydrogen, acyl residues or protecting groups

that are cleavable under the acylation reaction conditions.

Ethers reﬁresented by the géneral formula VI

Formula Vi

as defined hereinbefore wherein R*' is hydrogen can be pre-
pared by a process which comprises reacting a compound of

the formula

with an alcohol R'®-OH in the presence of an esterification

catalyst.
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A further process for the preparation of ethers represented

by the general formula VI

Formuia V1

wherein R'® and R are as defined hereinbefore, comprises
acid or base treatment of free benzylic alcohols selected

from

and

J

Formuia 1
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or

Formmuia V1

wherein R*® is hydrogen and R™ is as defined above or

R13
i
o
SN
| hd
- gz° & N\|/
A A
Formula Vit

wherein RK'? is hydrogen and R represents a C,-Cg alkoxycar-

bonyl group or
R4

~nco-

=

wherein R* and R® are as defined above

or of benzylic acylates selected from
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Formuia m Forrmasa iV

Formuta V

N 2 .- . . . .
wherein R' and R’ are as defined hereinbefore in the presence

of suitable hydroxy reagents.

Finally, ethers of formula VI can be prepared by a process

which comprises treating a compound of the formuia

X

wherein R is as defined above with an alkylating agent 4
selected from alkylkhalogenides, alkyl sulphates and alkyl
triflates, said alkyl group having 1 to 6 carbon atoms.
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In summary; regioselective modification of the benzylic hy-
droxy groups is achieved either by acid or base treatment of
benzylic acylates in the presence of suitable hydroxy re-
agents (e.g. alcohols) or by catalytic ether formation as
described in the literature for other benzylic substrates
(J.M. Saa, A. Llobera, A. Garcia-Raso, A. Costa, P.M. Deya;
J. Org. Chem. 53: 4263-4273 [1988]). Both free benzylic al-
cohols such as Intermediates A and B or compounds bf formulas
IT or VI (in which RY is hydrogen) or formula VII (in which

R12

lae III, IV, V may serve as starting materials for the pre-

is hydrogen) as well as benzylic acylates'such as formu-

paration of benzylic ethers (B. Loubinoux, J. Miazimbakana,

P. Gerardin; Tetrahedron Lett. 30: 1939-1942 [1989]).

Likewise the phenolic hydroxy groups. are readily transformed
into phenyl ethers (R™ = alkyl) using alkylating agents such
as e.g. alkyl halogenides, alkyl sulphates, alkyl triflates
or employiﬁg Mitsunobu type reaction conditions (Synthesis
1981, 1-28). Similarly, both phenolic and alcoholic monosilyl
.ethers are obtained by regioselective silylation or by
desilylation of bis-silyl ethers of Intermediate 3 as de-
scribed for other compounds in the literature (J. Paladino,
-C. Guyard, C. Thurieau, J.-L. Fauchere, Helv. Chim. Acta 76:
2465-2472 [1993]; Y. Kawazee, M. Nomura, Y. Kondo, K. Kohda,
Tetrahedron Lett. 26: 4307-4310 [1987]).

Carbonates and carbamates represented by the general formulae

VII and VIII
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A A .
HO ‘ = rr/k
- a A
?/g°
Rls (c,—‘z)r

Formula I#i

as defined hereinbefore can be prepared by a process which
comprises reacting a compound selected from the group con-

sisting of

Formuta ()
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FpmuaVlA

wherein R’ is defined as above, n is 0 to 12, Bn is benzyl,
R or RY is hydrogen with activéted carbonyl compounds or
.carbonyl precursor reagents selected from halofcrmates,

ketenes, activated esters, mixed anhydrides of organic or

inorganic acids, isocyanates and isothiocyanates.

The couplinglreactions can be carried out in inert solvents
over periods of several hours at temperatures from -10°C to
the refluxing temperature of the solvent or reagent used to
provide compounds of the general formula VII where R repre-
sents hydrogen, alkyl, aliﬁhatic»or aromatic acyl, or car-
bamoyl, and R*? répresents -C(=O)—Y-R§, wherein Y and R? rep¥
resent O, S, NH and alkyl or ale; respectively. Polyfunc-
tional reagents give the corresponding derivatives. For ex-
ample, diisocyanates or di-carbonylchlorides provide com-
pounds of formula VIII wheié X, Y have the meaning of O, S,

or NH and n is zero to twelve.
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The invention, moreover, relates to pharmaceutical composi-
tions comprising one or more of the aforementioned 3,3-di-
phenylpropylamines. In other words, the compounds according
to the present invention can be used as pharmaceutically

active substances, especially as antimuscarinic agents.

They can be used for preparing pharmaceutical formulations

containing at least one of said compounds.

The éompounds according to the present invention in the form
of free bases or salts with physioclogically acceptable acids,
can be brought into suitable galenic forms, such as composi-
tions for oral use, for injection, for nasal spray adminis-
tration or the like, in accordance with accepted tharmaceu-
tical procedures. Such pharmaceutical compositions according
to the invention comprise an effective amount of the com-
pounds of claims 1 to 15 in association with compatible phar-
maceutically acceptable carrier materials, or diluents, as

is well known in the art. The carriers may be any inert ma-
terial, organic or inorganic, suitable for enteral, percuta-
neous or parenteral administration, such as water, gelatine,
gum arabicum, lactose, microcrystalline cellulose starch,
sodium starch glycolate, calcium hydrogen phosphace, magne-
sium stearate, talcum, colloidal silicon dioxide, and the
like. Such compositions may also contain other pharmaceu-
tically active agents, and conventional additives, such as
stabilizers, wetting agents, emulsifiers, flavouring agents,

buffers, and the like.
The composition 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 tze like, in
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the form of sterile solutions, suspensions or emulsions for

' parenteral administration, and the like.

The compounds according to the invention may be used in a
patch formulation. The compounds can be administered trans-
dermally with a reduced incidence of side effects and im-

proved individual compliance.

The compounds and compositions can, as mentioned'above; be
used for the treatment of urinary incoﬁtihéncé and other
spasmogenic conditions that are caused by muscarinic mech-
anisms. The dosage of the specific compound will vary de-
pending on its potency, the mode of administration, the age
and wéight of the patient and the severity of the condition
to be treated. The daily dbsage may, for example, range from
about 0.01 mg to about 5 mg, adminstered singly or multiply

in doses e.g. from about 0.05 mg to about 50 g each.

The invention will be further illustrated by the following

non-limiting examples and pharmacoclogical tests.
I. Experimental
l.  General

All compounds were fully characterized by'lH and C NMR
spectroscopy (Brukef DPX 200). The chemical shifts reported
for *C NMR spectra (50 MHz, ppm values given) refer to the
solvents CDCl; (77.10 ppm), dideuterio dichloromethane
(CD,Cl,, 53.8 ppm), CD,OD (49.00 ppm) or hexadeuterio di-
methylsulphoxide (DMSO-dq, 39.70 ppm), .respectively. 'H NMR
data (200 MHz, ppm) refer to internal tetramethylsilane).
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Thin-~layer chromatography (tlc, Ry values reported) was
conducted on precoated 5%x10 cm E. Merck silica gel plates
(60F254), spots were visualized by fluorescence guenching or
spaying with alkaliné potassium permanganate solution.
Solvent systems: (1), ethyl acetate/n-hexahe (30/70, v/v- .
%) (2), toluene/acetone/methanocl/acetic acid (70/5/20/5, v/v-
%): (3), n-hexane/aéetone/diethylamine (70/20/10, v/v-%);
(4) , n-hexane/acetone/triethylamine (70/20/10, v/v-%); (5),
ethyl acetate/n-hexane/z—propanol/triethylamine (60/40/20/1,
v/v-%); (6), ethyl acetate/triethylamine (90/10, wv/v-%); (7),
cyclohexane/acetone/acétic.acid (80/20/0.5,'v/v;%).

Optical rotatiqns were measured at 5895.3 nm and room tempera-
ture on a Perkin Elmer Polarimeter Type 241.

Melting points (mp) reported are uncorrected and were deter-
mined on a Mettlexr FP 1 instrument. o

IR spectra were taken from a Perkin-Elmer FTIR spectrometer
Series 1610, resolution 4 cm *.

Gas chromatography-mass spectrometry (GC-MS): spectra (m/=z
values and relative abundance (%) reported) were recorded on
a Finnigan TSQ 700 triple mass spéctrometer in the positive-
{P-CI) or negative (N-CI) chemical ionization mode using
methane or ammonia as reactant gas. Hydroxylic compounds
were analyzed as their trimethylsilyl ether derivatives.
Combined liquid chromatography-mass spectrometry (LC-MS):
Waters Integrety System, Thermabeam Mass Detector (EI, 70

eV), m/z values and relative abundanée reported.

2. Synthesgis of Intermediates A and B

3-Phenylacrylic acid 4-bromophenyl ester

An ice-cooled solution of 4-bromophenol (69.2 g) and cinnamo-

'yl chloride (66.8 g) in dichloromethane (150 ml) was treated
with ;riethyiamine (40.6 qg). After stirring for 18 hrs at’
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room temperature the mixture was washed with water (250 ml),
1M aqﬁeous HCl, and dried over anhydrous sodium sulphate.
Evaporation in vacuum left solid 3-phenylacrylic acid 4-bro-
mopheﬁyl ester (121.0 g, 99.8% yield), m.p. 113.3°C, tlc: (1)
0.83. NMR(CDC1,): 116.85, 118.87, 123.49, 128.38, 129.086,
130.90, 132.49, 134.02, 147.07, 149.84, 165.06.

(1) ~6-Bromo-4-phenylchroman-2-one

A portion of the ester (60.0 g) was dissolved in a mixture
of acetic acid (60 ml) and concentrated sulphuric acid (18
ml) and refluxed for 2 hrs. After cooling, the reaction mix-
ture was poured into ice water and the product was isolated
by extraction with ethylacetate. Evaporation of the solvent
and récrystallization of the residue from boiling ethanol
(150 ml) yielded 26.3 g (43.8% yield) of pure, crystalline
(£) -6-bromo-4-phenylchroman-2-one, m.p. 117.8°C, tlc: (1)
0.67. NMR (CDC1,): 36.56, 40.51, 117.29, 118.87, 127.47,
127.89, 128.33, 1259.32, 131.07, 131.7%9, 139.42, 150.76,
166.84,.

() -3- (2-Benzyloxy-5-bromophenyl) -3-phenylpropionic acid
methyl ester ‘ '

A Suspensibn_consisting of (%)-6-bromo-4-phenylchroman-2-one
(85.0 g), anhydrous potassium carbonate (46.7 g), sodium
iodide (20.5 g) and benzyl chloride (40.6 g) in methanol
(350 ml) and acetone (350 ml) was refluxed for 3 hrs. After
evaporation of the solvents the residue was extracted with
diethyl ether (2 x 300 wl) and the extract was washed with
water (2 x 200 ml) and aqueous sodium carbonate. Drying
(Na,so,) and4rotOevaporation left 121.8 g (102.1% crude
yvield) of (i)-3~(2-behzyloxy-s—bromqphenyl)—3-phenylprqpionic
acid methyl ester as a light yellow oil, tlc: (1) 0.77; NMR
(CDCl,;): 39.22, 40.53, 51.63, 70.16, 113.10, 113.77, 126.46,
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126.92, 127.88, 128.08, 128.34, 128.45, 130.31, :30.55,
134.41, 136.44, 142.37, 154.94, 172.08.

(t) -3-(2-Benzyloxy-5-bromophenyl) -3 -phenylpropionic acid

A solution of (#)-3-(2-benzyloxy-5-bromophenyl)-3-phenyl-
propionic acid methyl ester (0,391 g, 0,92 mmol) in ethanol
(5 ml) was treated at 50°C with excess aqueous scdium hydro-
xide solution until the milky emulsion became clear. The
reaction mixture was then acidified (pH 3), evaporated and
extracted with dichloromethane. The organic extract was eva-
porated and the remaining oil was redissolved in a minimum of
boiling ethanol. The precipitation formed after 18 hrs at 4°C
was filtered off and dried in vacuo to yield 0,27 g (71.4%)
of (i)-3—(2-Benzyloxy)—5-bromqpheny1)-3—phenylpropionic acid,
colourless crystals, m.p. 124.9°C; tlc: (1) 0.15 (starting
material methyl ester 0.75); NMR (CDCl;): 39.15, 4£0.26,
70.25, 113.21, 113.90, 126.62, 127.27, 127.98, 128.17,
128.47, 128.54, 130.46, 130.68, 134.34, 136.45, 142.16,
154.95, 177.65. LC-MS: 412/410 (14/11%, M), 394/392
(15/13%), 321/319 (17/22%), 304/302 (17/21%), 259 (24%), 194
(22%), 178 (21%), 167 (65%), 152 (49%), 92 (100%). IR (KBr) :
3434, 3030, 1708, 1485, 1452; 1403, 1289, 1243, 1126, 1018,
804, 735, 698, 649. Calculated for C,,H;3sBrO; (mol-wgt.
411.30): C 64.25%, H 4.66%, Br 19.43%, O 11.67%; found:

C 63.72%, H 4.70%, Br 19.75%, O 11.80%.

Alternatively, the crude reaction mixture from the above de-
scribed synthesis of (#)-3-(2-benzyloxy-5-bromophenyl) -3-
phenylpropionic acid methyl ester was evaporated, redissolved
in warm ethanol, and treated with excess agqueous potassium _
hydroxide solution. Acidification to pH 3 (conc. hydfochloric
acid) and cooling to- 4°C resulted in the formation of a sol-

id, which was ;iltered off after 18 hrs, washed repeatedly
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with water and dried to yield (#)-3-(2-benzyloxy-5-bromo-
phenyl) -3-phenylpropionic acid in 82% vyield.

a) Resolution of 3-(2-benzyloxy-5-bromophenyl)-3-
phenylpropionic acid

R-(-)-3-(2-Benzyloxy-5-bromophenyl) -3 -phenylpropionic acid
Warm solutions of (#)-3-(2-benzyloxy-5-bromophenyl) -3-phenyl-
prqpiénic acid (815.6 g, 1.85 mpl),and 1S, 2R- (+) -ephedrine
hemihydrate (232.1 g, 1.85 mol) in 2000 ml and 700 ml, re-

" spectively, of absclute ethanol were combinéd and then al-
lowed to cool to 0°C. The precipitate formed was collected,
washed with cold ethanol and dried in vacuum to give 553.2 g
0of the ephedrinium salt of the title compound (m.Dp. 153°C,
e.e. 65% as determined by NMR and HPLC). The salt was recrys-
tallized twice from boiling ethanol to give R-(-)-3-(2-
"benzyloxy-5-bromophenyl) -3-phenylpropionic acid 1S,2R-(+) -
ephedrinium salt in 75% yield, colourless crystalls, m.p;
158.6°C, e.e. 97.6% (HPLC). NMR (CDCl,;): 9.53, 30.90, 41.54,
42.83, 61.45, 70.15, 70.42, 113.05, 113.68, 125.89, 126.03,
127.33, 127.85, 128.19, 128.28, 128.45, 129.86, 130.70,
135.91, 136.65, 140.40, 144.09, 155.20, 178.94.

1.2 g (2.0 mmol) of the_e?hedrinium salt were dissolved in a
mixture of acetone (5 ml) and ethanol (10 mi). After treat-
ment with water (0.4 ml) and conc. (37%) aqueous hydrochloric
acid. (0.34 ml), the solution was evaporated in vacuum, and
the residue was redissolved in 1M aqﬁeous hydrochloric acid
(2 ml) and dichloromethane (10 ml). The organic phase.was
separated, washed twice with water (2 ml), and evaporated to
dryness to give R-(-)-3-(2-Béhzyloxy-s—bromqphenyl)—3—pheny1—
propionic a&id as a colourless oil which slowly solidified

(0.4 g, 98% yield), m.p. 105.6°C (from ethyl acetate/n-
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heptane) ; tlc: (7) 0.21; [a]D20 = -21.1 (c = 1.0, ethanol),
e.e. 99.9% (HPLC). NMR: identical with the racemic acid.

S-(+)-3-(2-Benzyloxy-5-bromophenyl) -3-phenylpropionic acid
The combined mother liquids from the above resolution and
recrystallizations were treated under stirring and cooling
(18°C) with excess conc. aqueous hydrochloric acid. The pre-
cipitate (ephedrinium hydrochloride) was filtered off, and
the filtrate was evaporated to dryness. The residue was re-
dissolved in dichloromethane (1.5 litre) and then washed with
several portions of 1 MAaqueous hydrochloric acid followed by
water. After drying (Na,S0,), filtration, and evaporation

479 g of crude S-(+)-3-(2-benzyloxy-5-bromophenyl) -3-phenyl-
propionic acid were obtained as a yellow viscous oil. The
pure S-(+) enantiomeric acid was converted into the 1R, 2S-

(-) -ephedrine salt as described above for the R-(-) acid. Two
recrystallizations from boiling ethanol provided colourless
crystals of S-(+)-3-(2-benzyloxy-5-bromophenyl) -3-phenyl-
propionic acid 1R,2S-(-)-ephedrinium salt in 83% yield, m.p.
158.7°C, e..e. 97.8% (HPLC). NMR (CDCl,): 9.47, 30.85, 41.54,
42.92, 61.48, 70.13, 70.30, 113.04, 113.66, 125.89, 126.01,
127.32, 127.84, 128.18, 128.44, 129.83, 130.68, 135.94,
136.63, 140.44, 144.13, 155.19, 178.94.

S-(+)-3—(2—Benzyloxy-S—brdmophenyl)-3—phenylpropionic acid
was obtained in quantitative yield from this ephedrinium salt

by the method described above for the R-(-) acid, tlc: (7)
0.20, e.e. (NMR) > 99%, mp 105.5°C; [alp’’ = +22.6 (c = 1.0,

ethanol); NMR: identical with the racemic acid.
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b) Enantioselective Synthesis of R-(-)- and S-(+)-3-(2-
benzyloxy-5-bromophenyl) -3 -phenylpropionic acid »

OR n . 0Bn
. R=8n = OH —_—
B CHO Br Br

R=H
R =Bn (benzyi)

2—Benzyioxy-S-bromcbenzaldehyde

To a solution of 0.1 mol of S-bromo-2-benzaldehyde in THF
(150 ml) was added 0.1 mol of K,CO, and 0.11 mol of benzyl
bromide. The mixture was refluxed for 2 hrs and water (500
hl) was added. After addition of ethyl acetate (400 ml) and
stirring the organic layer was washed with watér, dried
(sodium sulphate)_ahd evaporated to dryness. The resulting
slightly yellow solid of pure (tlc): 2-benzyloxy-5-bromo-

benzaldehyde was used as such in the next step.

3—(2-Benzyioxy—s-bromophenyl)-acryiic'acid

A mixture of 2-benzyloxy-5~-bromocbenzaldehyde (0.10 mol),
malonic acid (15.0 g), and piperidine (2.0 ml) in 150 ml of
pyridine was first heated at 90°C for 90 min and subsequently
refluxed for 0.5 hrs. After~cooling to room temperature, the
reaction was poured on a mixture of ice (1 kg) and con-

~centrated aqueous hydrochloric acid (250 ml). The solid
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material that precipitated after stirring for 2 zrs. was
collected by suction and recrystallized from a minimum of

boiling methanol.

3-[3-(2-Benzyloxy-5-bromophenyl) -acryloyl] - (4R) -4-phenyl-
oxazolidin-2-one
Pivaloylchloride (7 g) was added dropwise at -30°C to a
stirred solution of 3-(2-benzyloxy-5-bromophenyl)-acrylic
acid (50.0 mmol) and triethylamine (15.0 ml) in 200 ml of
tetrahydréfuran. After an additional hour the temperature was
lowered to -50°C and (R) -2-phenyloxazolidin-2-one (9.0 g) and
lithium chloride (2.5 g) were added in one portion. The cool-
" ing bath was then removed and stirring was continued over 18
hrs. The reaction was diluted with water and 3-([2-(2-benzyl-
oxy—S—bromophenyl)—acryloyli-(4R)—4-phenyloxazolidin-z-one

was isolated by extraction with éthyl acetate.

3-[3-(2-Benzyloxy-5-bromophenyl) - (38) -3-phenylpropionyl] -
(4R) -4-phenyloxazolidin-2-one |

To a precooled (-30°C) mixture of copper-(I) chloride

(21.0 g) and dimethylsulfide (45 ml) in dry tetranydrofuran
(150 ml) was added drbpwise'an ethereal solution of phenyl-
magnesiumbromide (0.3 mol). The mixture was stirred 20 min at
the same temperature and then cooled to -40°C. A solution of
3-[3-(2-Benzyloxy-5-bromophenyl) -acryloyl] - (4R) -4-phenyl-

- oxazolidin-2-cne (50.0 mmol) in dry tetrahydrofuran (150 ml)
was added during 10 min. The cooling bath was removed and
stirring was continued for 18 hrs. The mixture wés quenched
with half-saturated aqueous ammonium chloride solution and

the product was isolated by extraction with ethyl acetate.
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S-(+)—3;(2-Benzyloxy-s-bromophenyl)~3-phénylpr6pionic acid

A solution of the above described 3-[3-(2-benzyloxy-5-bromo-
phenyl)—(35)43-phenylpropiony1]—(4R)-4—phenyloxazolidin-2—one
in tetrahydrofuran (300 ml) and water (100 ml) was cooled to
0°C and then treated with 30% aqueous hydrogen. peroxide (20
ml) followed by solid lithium hydroxide (4.3 g). Water was
added after 2 hrs and the chiral auxiliary was removed by
extraction with ethyl acetate. The agqueous phase was acidi-
fied with aqueous hydrochlorié acid - (10%) and crude S—(+)—3-
(2-beninoxy-S-bromophenyl)-3—phenylpropionic acid was ex-

tracted with tert.-butyl-methylether.

HPLC analysis (Chiralpak AD, mobile phase hexang/z—propan—
ol/trifluoro acetic acid [92:8:0.1, vol/vol-%); flow 1.0
--ml/min, detection 285 nm) indicated an enantiomeric ratio

- 93:7 (retention times 14.8 min and 11.5 min, respectively).
The e.e. of 86% of the S-(+) enantiomer can be improved to
>98.5% by recrystallization of the diastereomeric salts using
"nitromix" (Angew. Chem. Int. Ed. Engl. 1598, Vol. 37, p.
2349) or (1R,2S)-(-)-ephedrine hemihydrate as described
above. The S-(+)-3-(2-benzyloxy-5-bromophenyl) -3-phenyl-
propionic acid wasAisolated after acidification of aqueous
solutions of the diastereomeric salts. It forms colourless
crystals which gave aﬁ’optical rotation of [a]lp®® = +21.6

(c = 0.5, MeOH).

R-(-)-3—(2-Benzyloxy-S-bromophenyl)-3-pheny1propionic'acid
Conjugate organocuprate addition of phenylmagnesiumbrbmide to
3-[3- (2-benzyloxy-5-bromophenyl) -acryloyl] - (4S) -4-phenoyloxa-
zolidin-2-one as described above for the S- (+)enantiomer gave
crystalline R- (-)' -3- (2—benzﬁrloxy—s—bromophenyl) -3-phenyl-

propionic acid in an e.e. of 99.6% after two recrystalliza-
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tions, [alp®® = -21.7 (c = 0.5, MeOH).

c) Synthesis of the R- and S- Enantiomers of Intermediate B

(i) Phenylpropanocl Route

OH -

() -3-(2-Benzyloxy-5-bromophenyl) -3 -phenylpropan-1l-ol

A solution of the methyl (%) -propionate (121.0 g} in 350 ml of
dry tetrahydrofuran was slowly added under an atmosphere of
nitrogen to a suspension of lithium aluminiumhydride (7.9 g)
in tetrahydrofuran (350 ml). After stirring at room tempe-
rature for 18 hrs, 20% aqueous HCl was added dropwise and

the product was isolated by repeated extraction with diethyl
ethexr. The combined extracts were gradually washed with
hydrochloric acid, sodium hydroxide solution, distilled
water, and then dried (Na,SO,). to give a light yellow viscous
oil (198.8 g, 96.3% yield) after evaporation which gradually
-crystallized, m.p. 73.8°C, tlec: (1) 0.47, (%)-3-(2-benzyloxy-
5-bromophenyl) -3 -phenylpropan-1-ol. NMR (CDCl,;): 37.52,

39.52, 60.84, 70.54, 113.54, 113.83, 126.29, 127.30, 127.51,
129.99, 128.24, 128.38, 129.99, 130.88, 135.69, 136.40,
143.53, 155.12.

The same product was obtained after reduction of (#)-3-(2-
benzyloxy-5-bromophenyl) -3 -phenylpropionic acid with lithium
aluminium hydride in tetrahydrofuran (30 min, 25°C), 31%

yield.
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~(i)—Tolueae-4-su1phonic acid 3-(2—benzyloxy-5-bromophenyl)-3-
phenylpropyl ester

A cooled (5°C) solution of (£)-3-(2-benzyloxy-5-bromophenyl) -
3-phenylpropan-1-o0l (108.0 g) in dichloromethane (300 mi) was
treated with pyridine (79.4 ml) and then p-toluenesulphonyl
chloride (60.6 g) in dichloromethane (200 ml). After 18 hrs.
at room temperature the soclvent was rémoved in vacuum and the
residue was extracted with diethyl ether. The extract was
washed with hydrochloric acid, water, and dried over anhyd-
rous sodium sulphate to give (#)-toluene-4-sulphonic acid 3F
- (2-benzyloxy-5-bromophenyl) -3-phenylpropyl ester as a light
yellow oil after concentration under reduced pressure (140.3
- g, 93.6% yield), tlc: (1) 0.66. NMR (CDCl,): 21.67, 33.67,
39.69, 68.58, 70.28, 113.21, 113.76, 126.47, 127.84, 128.10,
128.25, 128.41, '128.51, 129.81, 130.26, 130.42, 132.91,
134.39, 136.41, 142.16, 155.07.

() -[3-(2-Benzyloxy-5-bromophenyl) -3 -phenylpropyl] -diiso-
propylamine
A solution of the (+)-toluenesulphonate ((%)-toluene-4-sul-
phonic acid 3-(2-benzyloxy—5-brpmophenyl)43—phenylpropyl
ester, 139.3 g) in acetonitrile (230 ml) and N,N-diiso-
‘propylamine (256 g) was refluxed for 97 hrs. The reaction
mixture was then evaporated to dryness and the residue thus
formed was partitioned between diethyl ether (500 ml) and
aqueous sodium hydroxide (2 M, 240 ml). The organic phase was
 washed twice with water (250 ml) and then extracted with 1 M
sulphuric acid. The aqueous phase was adjusted to about pH
12-13 and reextracted with ether (500 ml). The organic phase
was washed with water, dried (Na,SO,) and evaporated to
provide (#)-([3-(2-benzyloxy-5-bromophenyl) -3-phenylpropyl] -

diisopropylamine as a brown and viscous syrup (94.5 g, 77.9% .
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‘yield), tlc: (2) 0.49. NMR (CDCl,): 20.65, 20.70, 36.70,
41.58, 43.78, 48.77, 70.24, 113.52, 126.02, 127.%6, 128.20,
128.36, 129.82, 130.69, 136.34, 136.76, 144.20, 155.15.

(ii) Phenylpropionamide Route

Bra_
. u.i Uﬁn
i 0 "OH

S—(+)-3—(2-Benzyloxy-sQbromophenyl)f3-phenylpropionyl
chloride .

Thionylchloride (4.5 g, 2.8 ml, 37.8 mmol) and some drops of
dimethylférmamide were added to a solution of S-{+)-3-(2-
benzyloxy-s—bromophényl)—3—phenylpropionic acid (10.3 g, 25
mmol)>in ethyl acetate (60 ml). The mixture was refluxed
until tlc control indicated complete consumption of the
starting material (2 hrs). Evaporation inAvacﬁumigave the
acid chloride as a light yellow liquid in almost quantitative.
yield (10.7 g). Cornversion of an aliquot to the methyl ester '

showed a single spot in tlc (R 0.54, solvent system (7)).

S-(+)-N,N-Diisopropyl-3b(2-benzyloxy-5-br6mophenyl)-3¥
phenylpropionamide

A solution of S—(+)—3—(2—benzyloxy-s-bromophenyl)-3-phenyl-
propionyl chloride (9.6 g, 22.3 mmol) in ethyl acetate (40
ml) was added dropwise to a stirred and cooled (3°C) solution
of diisopropylamine (6.4 g, 49.0 mmdl) in 60 ml of ethyl

acetate. The reaction was stirred for 18 hrs at room temper-
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ature and then washed with wéter, aqueous hydrochloric acid
(1 M) and half saturated brine. The organic phase was dried
(sodium sulphate) and evaporated to dryness. The colourless
oily residue (10.7 g, 97% yield) of S-(+)-N,N-diisopropyl-3-
(2—benzyloxy-Sebromophenyl)-3—pheny1propionahide showed a
single spot on tlc: (R 0.70 (4)). NMR (CDCl,;): 18.42, 20.46,
20.63, 20.98, 39.51, 41.44, 45.76, 48.63, 70.00, 112.84,
113.64, 126.10, 126.45, 127.34, 127.78, 128.20, 128.36.
125.93, _130.59, 135.18, 136.52, 143.52, 155.17, 169.61.

(£) -N,N-Diisopropyl-3- (2-benzyloxy-5-bromophenyl) -3-phenyl-
propionamide

The amide was prepared from diisopropylamine and the racemic
acid chloride as described above for the S-{(+) enantiomer.
The viscous colourless oil was dissolved in ethanol and the
solution stored at -30°C. From this solution colourless crys-

tals were obtained, m.p. 101.8°C.

(i)-[3-(2—Benzyloxy-5-bromopheny1)-3-pheny1propyl]Fdiiso-
propylamine _ |

To a stirred solution»of.(i)—N,N—diisopropyl-B—(2—benzyloxy—
5—bromophenyl)~3-phenylpropiohamide (11..8 g) in 40 ml of dry
tetrahydrofuran was added 1 M lithium aluminium hydride/te—
trahydrofuran (36 ml). The reaction was refluxed for 4 hrs
and then quenched with the dropwise addition of water. After
removal of the precipitate the solvent was evaporated and the
oily residue dissolved in diluted sulphufic acid. The aqueous
phase was washed seyeral times with diethyl ether, adjusted
toipH 10-12 (aqueocus NaOH), and extracted with diethyl ether.
The extract was dried (sodium sulphate), filtered and eva-
porated to dryness in vacuum to leave 8.1 g (76.7%) of the
title compound as a viscous colourless oil, tlc:(4) 0.86. The

NMR spectrum corresponds to the product, obtained from the
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tosylate precursor (see above).

S-(+)-[3-(2-Benzyloxy-5-bromophenyl) -3-phenylpropyl] -diiso-
propylamine

Repetition of the reaction sequence by uéing S-(+)-3-(2-
benzyloxy-5-bromophenyl) -3 -phenylpropionic acid as the
starting material gave S—(+)-[3-(2—Benzyloky-s—bromophenyl)f
3—phenylpropyl]-diisopropylamine as a viscous colourless oil,
[a]lp?? = +18.5 (c = 10.0, ethanol), e.e. of a representative

batch 99.4%

R-(-)-[3-(2-Benzyloxy-5-bromophenyl) -3-phenylpropyl] -diiso-
propylamine

Repetition of the reaction sequence by using R-(-)-3-(2-
benzyloxy-5-bromophenyl) -3-phenylpropionic acid as the start-
ing material gave R-(~)-[3-(2-Benzyloxy-5-bromophenyl) ~3-
phenylpropyl] -diisopropylamine as a viscous colourless oil,
[a]Dz2 = ~17.3 (¢ = 10.0, ethanol), e.e. of a representative

batch 98.3%.

The optical purities were determined by chiral HPLC using

Chiralpak OD columns.

(i)-4-Benzyloxy-3-(3-diiéoproleamipo-l-phenylp:opyl)—benzoic
acid hydrochloride '

- An ethereal Grignard solution, prepared from the above (%) -
amine (22.8 g), ethyl bromide (17.4 g) and magnesiuﬁ (6.1 o)
under an atmosphere of nitrogen was diluted with dry tetra-
hydrofuran (200 ml) and then cooled to -60°C. Powdered solid
carbon dioxide (ca. 50 g) was then added in small portions
and the green reaction mixture was warmed to room tempe-
rature. After the addition of an aqueous solution of ammonium

chloride (200 ml, 10%) and adjustment of the aqueous phase to
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pH 0.95, a white solid was recovered by filtration to provide
() -4-benzyloxy-3- (3-diisopropylamino-1-phenylpropyl)-benzoic
acid hydrochloride (14.7 g, 64.3% yield), m.p. 140°C (dec.),
‘tle: (2) 0.33. NMR (CD;OD): 17.07, 18.77, 33.55, 43.27,
56.50, 71.50, 112.89, 124.10, 127.94, 129.07, 129.25, 129.34,
129.59, 129.66, 130.18, 131.60, 132.'78, 137.60, 143.30,;
161.11, 169.70.

(i)-[4-Benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-
phenyl] -methanol ’

Intermediate A (n = 1)

_ The (i)—hydrochloriae was converted into its methyl ester
{MeQOH, trace suléhuric acid, 6h reflux) and the free oily
base thus obtained (28 g; tlc (2): R 0.46) was dissolved in
dry diethyl ether (230 ml). This solution was slowly (2h)
dropped under a nitrogen atmosphere to a suspension of
lithium aluminium hydride (1.8 g) in ether (140 ml). After
stirring for 18 hrs, the reaction was quenched by the addi-
tion of water (4.7 ml). The organic phase was dried over
anhydrous sodium sulphate, filtered and evaporated to dryness
to provide (#)-[4-benzyloxy-3- (3-diisopropylamino-1-phenyl-
propyl) -phenyl] -methanol (26 g, 98.9% yield), as an oil
whiéh gradually crystallized, m.p. 86.4°C, tlc: (2) 0.32. _
NMR {(CDC1l,): 20.53, 20.61, 36.87, 41.65, 44.14, 48.82, 65.12,
l70.09, lll.éO, 125.77, 125.97, 126.94; 127.55, 128.08,
1128.37, 128.44, 133.27, 134.05, 134.27, 137.21, 144.84.

Intermediate A
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(t)-[4-Benzyloxy—3-(3-diisop:opylamino-1-phehylpropyl)-
phenyl] - [c®*H] methanol ’

'Intermediate d,~2 (n = 2)

Repetition of the above described reduction of the methyl-
ester of (i)—4-benzyloxy—3—(3-diisoprqpylamino—l—phenYl—
propyl)-benzoic acid by the use of lithium aluminium deu-
teride'gaveV(i)—[4—benzylcxy—3-(3-diisopfopylamino—1—phenyl4
propyl)—phenyl]-[CzH]methanol, colourlesé amorphous solid in
77% yield; tlc: (2)7 0.33. NMR (CDC13) . 20.46, 20.55, 36.A77,
41.62, 44.09, 48.77, multiplett centred at 64.9¢, 70.05,
111.76, 125.72, 127.34, 128.03, 128.32, 128.38, 133.15,
133.99, 137.17, 144.80, 155.52.

(+) -2- (3-Diisopropylamino-1l-phenylpropyl) -4-hydroxymethyl-
phenol

Intermediate B (n = 1)

A solution of Intermediate A (9.1 g) in methanol (100 ml) was
hydrogenated ovex Raneynickel (4.5 g) under ambient condi-
tions. After 5 hxs thin layer chromatography indicated com-
plete hydrogenolysis. The catalyst was filtered off and the
solution evaporated to dryness to leave an oil (6.95 g, 96.5%
vield) which gfadually solidified, (i);2—(3-diisoprqpylamino-
l1-phenylpropyl) -4-hydroxymethylphenol, m.p. 50°C, tlc: (2)
0.15. NMR (CDC1l,): 19.42, 19.83, 33.22, 39.62, 42.27, 48.27,
65.19,l 1A18.32, 126.23, 126.55, 127.47, 128.33, 132.50,
144.47, 155.38.

Hydrochloride: colourless crystalls, m.p. 187-190°C (with

decomposition)
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Intermediate B

S-(-)-2-(3 -Diisoproéirlamino- l1-phenylpropyl) -4-hydroxymethyl -
phenol -

Hydrogenolysis of S~A(—) -[4-benzyloxy-3-(3-diisopropylamino-1-
phenylpropyl) -phenyl] -methanol (prepared from S-(+)-3-(2-
benzyloxy-5-bromophenyl) -3-phenylpropionic acid as described
for the racemic series) gave the title compound in 85% yield,
colourless solid; m.p. 2 50°C, [alp®® = -19.8 (c = 1.0,
ethanol); NMR (CDCl,): 19.58, 19.96, 33.30, 39.52, 42.10,
48.00, 65.40, 118.58, 126.31, 126.57, 127.16, 127.5%54, 128.57,
132.63, 132.83, 144.55, 155.52. |

S- (+) hydrochloride: colourless, non-hygroscopic soiia, m.p.
186.4°C (dec,); [aly?® = +6.6 (c = 0.5, water). NMR (DMSO-dg) :
16.58, 18.17, 31.62, 41.37, 45.90, 54.02, 63.07, 115.18,
126.05, 126.37, 128.03, 128.45, 129.04, 133.12, 143.88,
153.77. ' '

R-(+)-2-(3-Diisopropylamino-1l-phenylpropyl) -4-hydroxymethyl-
phenol V A '

‘Hydrogenolysis of R-(+)-[4-benzyloxy-3- (3-diisopropylamino-1-
phenylpropyl) -phenyl] —methanél (prepared from R-(-)-3-(2-
benzyloxy-5-bromophenyl) -3 —bhenylpropionic acid as described

for the racemic series) gave the title compound in 87% yield,
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colourless solid; m.p. 2 50°C, [a]p’’ = +21.3 (c = 1.0,

ethanol).
R-(-) hydrochloride: colourless, non-hygroscopic solid, m.p.
179.8°C (dec.); [alp™ = -7.2 (c = 0.5, water); NMR (DMSO-d) :

16.59, 18.19, 31.64, 41.38, 45.92, 54.07, 63.08, 115.19,
126.07, 126.39, 128.04, 128.4s6, 125.05, 133.13, 143.89,
153.79. '

S- (+) -mandelate: m.p. 139.7°C, [alp’’ = +38.3 (c = 1.0,
ethanol)

(i)42—(3-DiisopropylaminoQ1-phenylpropy1)~4-hydroxy-
[ﬁh]methyl-phenol

Intermediate d;-B (n = 2) _

A stirred suspension of lithium aluminium deuteride (0.1 g,
2.38 mmol) in 5 ml of dry diethyl ether was treated during 30
min at room temperature under an atmosphere of dry nitrogen
with a solution of (i)-4—benzyloXy—3—(3-diisopropylamiho—1—
phenylpropyl) -benzoic acid methyl ester (1.0 g, 2.17 mmol) in
dry diethyl ether (5 ml). After an additional stirring at
room temperature for 18 hrs the reaction was quenched by the
dropwise addition of 0.17 ml of ﬁgo..The resultant precipi-
tation was filtered off, washed with small portions of ether,

and the combined organic phases were evaporated to dryness in

© vacuum to leave

(£) - [4-benzyloxy-3- (3-diisopropylamino-1l-phenylpropyl) -
phenyl] - [’H,]methanol |

as slightly yellow, viscous oil which gradually crystallized,
m.p. 84.1°C; tlc: (2) 0.33 (starting material 0.46), 0.725 g,
77.2% yield. NMR (CDCl,): 20.46, 20.55, 36.77, 41.62, 44.09,
48.77, multiplett centred at 64.30, 70.05, 111.76, 125.72,
125.94, 126.92, 127.34, 127.71, 128.63, 128.32, 128.38,
133.15, 133.99, 137.17, 144.80, 155.52.
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A solution of the above (i)—[4—benzyloxy—3—(3—diisopropyl—
amino—l-phehylpropyl)—phehyl]-[ﬁg]methanol (0.129 g, 0.29
mmol) in a suspenéion of methanol (5 ml) and wet Raney-Nickel
(0.1-0.2 g) was stirred at room temperature under an atmos-
phere of deuterium gas (%ﬁ). After 1 hr tlc indicated com-
plete disappearance of the starting material. The mixture was
- filtered, evaporated and the residue was redissolved in di-
ethyl ether (5 ml). The solution was washed with water (2 x 5
ml), dried over sodium sulphate, filtered and evaporated to
dryness to leave a pale yellow oil, 76.3 mg, in 74.6% yieid,
which gradually solidified to give a colourless solid of a
m.p. range of 46-49°C. Tlc: (4) 0.57 (starting material 0.77).
NMR (CDCl,): 19.57, 19,‘94, 33.33, 39.56, 42.18, 48.07, 48.43;
multiplett centi‘ed at 64.61, 118.47, 126.29, 126.58, 127.55,
127.94, 128.38, 132.53, 144.53, 155.37. GC-MS (P-CI, ammonia,
TMS derivative): 488.43 (100%), 489.56 (70%), 490.56 (31%),
491.57 (8%). ' ’

Intermediate d-B

n = 2, deuterxium
(1) -2- (3-Diisopropylamino-1-phenylpropyl) -4-hydroxy-

[*H,} methyl-phenol

Intermediate 4,-B
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(iii) Heck-Cuprate-Route to Intermediate B

) /©:0Ma [Pd] o OMe
' A~ _N(-PD)
MeO,C Br 2 g Me0,C 2
]

N@i-Pr), ~—

iIntermediate B

N,N—Diisopropyl-écrylamide _

A solution of acroyl chloride (42.2 g, 40.6 ml, 0.467 mol)

- in 125 ml of dichloromethane was slowly added to a cooled (0-
5°C) solution of N,N-diisopropylamine in dichlorcmethane (500
ml) . After 2 hrs the precipitated ammonium salt was filtered
off and the filtrate was washed with 1M hydrochlcric,acid (3
x 100 ml), dried (sodium sulphate), and é#aporated to dry-
ness. N,N-diisopropyl-acrylamide was obtained as a slight
vellow liquid in 48% yield and ca. 99% pufity. NMR (CDCl,) :
20.54, 21.25,v45.66, 48.10, 125.62, 130.70, 166.17.

(E)-N,N-Diisopropyl—3-(2—meﬁhoxy-s-methoxycérbonylphenyl)-
acrylamide
((E)-3—(2-Diisopropylcarbamoyl-vinyl)-4-methoxybenzoic acid
methyl ester)

The reaction was carried cut under an atmosphere of dry and

oxygen-free nitrogen gas. All solvents and reagents were
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dried before use.

A stirred suspension consisting of N,N-dimethylglycine (6.0
mmol) , anhydfous sodium acetate (40 mmol), methyl 3-bromo-4-
methoxybenzoate (20 mmol, 4.90 g), N,N-diisopropylacrylamide
(24 mmol, 3.72 g), ‘bis- (benzonitrile)-palladium-II chloride
(1.5 mol%), and 20 ml of N-methyl-2-pyrrolidinone was heated
at 130°C until no starting material could be detected by tlc
(starting material methyl 3-bromo-4-methoxybenzoate: Rf 0.73;
N,N-diisopropylacrylamide: R, 0.46; solvent system (1)). Aft-
er cooling to room temperature 50 ml of an aqueocus 2N HCl
solution was added. The reaction was diluted with dichloro-
methane (50 ml) and the precipitated grey pallédium metal was
filtered off. The organic phase was washed with five portioné
(50 ml each) of 2N aqueous hydrochloric acid, dried (MgSO,)
and evaporated to dryness. The remaining off-white solid was
recrystallized from ethyl acetate/n-hexane to give 4.40 g

(E) -N,N-diisopropyl-3- (2-methoxy-5-methoxycarbonylphenyl) -
acrylamide in 69% yield, m.p. 139-140°C, tlc: (1) R, 0.40.
NMR (CD,Cl,): 21.22, 22.10, 46.39, 48.87, 52.59, 56.61,
111.42, 123.39, 123.78, 125.54, 130.32, 132.53, 135.07.

VMS (EI, DI, 105°C): 319 (M", 22), 304 (6%), 276 (8%), 219
' (100%), 187 (18%), 160 (7%). | |

(t) -N,N-Diisopropyl-3- (2-methoxy-5-methoxycarbonylphenyl) -3-
phenylpropionamide
((2)-3-(2-Diisopropylcarbamoyl-1l-phenylethyl) -4-methoxy-
benzoic acid methyl ester) ' .

The reaction was carried out under an atmosphere of dry and
onygen-free nitrogen gas. All solvenﬁs and reagents were
dried before use.

A dark green solution of lithium diphenylcuprate was prepared

by addition of phenyllithium solution (12 ml, 24 mmol, cyclo-
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hexane/diethyl ether) to a cooled (0°C) and stirred suspen-
'sion of copper-I bromide dimethylsulphide adduct (2.71.9, 13
mmol) in diethyl ether (40 ml). This solution was cooled to
-78°C and then subsequently solutions were added of tri- ’
methylchiorosilane (1.5 ml, 12 mmol) in .diethyl ether (5 ml)
followed by the above cinnamide (3.19 g, 10.0 mmol, (E)-N,N-
diisopropyl-3- (2-methoxy-5-methoxycarbonylphenyl) -acrylamide)
in 10 ml of tetrahydrofuran. The reabtion-was'stirred for one .
hour at -78°C, warmed to room temperature and then quenched
by the addition of 150 ml of a saturatedraqueous solution of
ammonium chloride. After 90 min the organic phase was washed
with two portions (100 ml) of half saturated aqueous sodium
chloride, dried (MgSO,) and evaporated to dryness. The yellow
oily residue was dissolved in a minimum of ethyl acetate and
purified by column chromatography on silica gel (mobile phase
(1)) . Evaporation of the combined fractions of the title
compound gave
(i)-N,N-diisopropyl-B—(2—methoxy-s-methoxycarbonylphenyi)—3—
pPhenylpropionamide

as a viscous slightly vellow syrupA(l.S g, 44% yield).

NMR (CD,Cl,): 19.45, 19.56, 19.74, 38.86, 44.87, 47.92,
50.80, 54.76, 109.41, 121.32, 125.53, '128.10, 128.43, 128.78,
132.03, 143.20, 159.95, 165.95, 168.87. MS (EI, DI, 105°QC):
397 (M", 41%), 366 (5%), 322 (2%), 269 (3%), 255 (14%), 237
(7%), 165 (5%), 128 (12%), 91 (43%), 58 (100%). '

() -2- (3-Diisopropylamino-1l-phenylpropyl) -4-hydroxymethyl-
phenol '

A solution of (%)-N,N-diisopropyl-3-(2-methoxy-5S-methoxy-
carbonylphenyl)-3—phenylbropionamide (0.79 g, 2.0 mmol) in
20 ml of tetrahYdrdfuran was cooled to 5°C and then treated
with 2.5 ml of lM LiAlH,/THF.iAfter stirring at room tem-
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- perature for 18 hrs. finely powderea aluminium chloride
(0.3 g) was added and stirring was continued for additional
4 hrs. The reaction was quenched at 5°C by the dropwise
addition of water followed by aqueous sodium hydroxide
solution. The mixture was diluted with diethyl ether (150 ml)
and the organic phase was washed with half saturated brine,
dried (sodium.sulphate), and evaporated to dryness to give
the title compound as a solid off-white foam. Tlc (2) 0.16,
m.p. 48-51°C. A portion of the material was converted into
the hydrochloride (ethereal hydrochloric acid), m.p. 186-
189°C (dec.). | - ' | '

Hydrogenolytic Deoxygenation of S-(—);2-(3-Dii30propy1amino-’
l-phenylpropyl) -4-hydroxymethylphenol

A mixture of‘S—(-)—2-(3—Diisqpropylamino—l—phenylpropyl)-4—
hydroxymethylphenol (683 mg, 2.0 mmol, [a]D-"2 = -19.8 (¢ =
1.0, ethanol)), platinium-on-carbon catalyst (120 mg) and
acetic acid (1.0 ml) was diluted with ethyl acetate (50 ml)
and then hydrogenated at room temperature under a pressure of
4 bar hydrogen gas for S hrs._The caﬁalyst was filtered off
and the filtrate was evaporated to leave an oil. The residue
was redissolved in didhloromethane (25 ml) and the solution.
was washed with aqueous sodium hydrogencarbonate solution.
The organic phase was cbncéntrated to dryness and the oily
residue taken up in ethanol (7 ml). Addition of D-(—)-tar-‘
taric acid (300 mg) and storage of the clear solution at
-25°C gave colourless crystals (310 mg) of
S-(-)-2-(3-diisopropylamino-1-phenylpropyl) -4-methylphenol
D-(-) hydrogentartrate

in 33% yield, tlc: (4): 0.66 (starting material 0.31), [aly>
= -26.7 (c = 1.0, methanol). NMR (CD,OD): 17.98, 18.37,
20.69,'35.68, 43.12! 56.33, 74.17, 116.31, 127;51, 129.11,
129.50, 129.70, 129.89, 130.41, 144.57, 153.67, 176.88.
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A portion of the tartrate was treated with aqueous sodium
hydrogencarbonate solution and the free base was isolated in

quantitative yield as a colourless oil by extraction with

ethyl acetate and evaporation of the extract.‘[alnn'= -26.3

(¢ = 1.0, methanol).

Preferred intermediates in the processes for the preparation
of the 3,3-diphenylpropylamines according to the present
invention are:

(+) -3- (2-Benzyloxy-5-bromophenyl) -3-phenylpropanoic acid and
its salts, '

R- (-) - (2-Benzyloxy-5-bromophenyl) -3-phenylpropanoic acid and
its salts,
S—(+)-(2—Benzyloxy—s-bromophehyl)-3-pheny1propanoic acid and
its salts,

() -2- (3-Diisopropylamino-1-phenylpropyl) -4-hydroxy-
[Cﬁﬁ]methyl—phenol,
S-(-)-2-(3-Diisopropylamino-1-phenylpropyl) -4-hydroxy-

[C®’H,) methyl -phenol, ,

A R-(+)-2-(3—Diisopropylamino—l-phenylpropyl)—4-hydroxy-
[CﬁQ]methyl—phenol‘and their salts.

3. Examples

a) Phenoclic monoesters

aa) Gemneral procedure

Esters of Carboxylic Acids

A stirred solution of (#)-2-(3-diisopropylamino-1l-phenyl-
propyl) -4-hydroxymethylphenol (Intermediate B, 1.71 g, 5.01

mmol) and acid chloride (5.00 mmol carboxylic acid mono-

chloride for compounds of formula II, 2.50 mmol for compounds

Patent Owner, UCB Pharma GmbH - Exhibit 2011 - 0083



eainTIE

WO 99/58478 PCT/EP99/03212
- 60 -

of formula II') in 60 ml of dichloromethane was ccoled to 0°C
-and then triethylamine (0.502 g, 4.96 mmol for ccmpounds of
formulavII, 1.05 g, 9.92 mmol for compounds of férmula I1'),
dissolved in 10 ml of dichloromethane, was added dropwise
during 5-10 min. Stirring was continued for 18 hrs at room
temperature, and then the mixture was washed successively
with water (25 ml), agqueous sodium hydrogen carbcnate (5%,
25-ml), and water (25 ml). The organic phase was then dried
(sodium sulpha;e).and_evaporated under reduced pressure and
at low temperature. The.oily residues thus formed were final-
ly exposed to high vacuum (2-4 hrs.) to remove traces of
residual solvents.
The esters of formula II or II' were obtained as colourless
to light yellow solids or viscous syrups in purities between

' 90% and 99% (tlc, HPLC, NMR).

Esters of N-Acylamino Acids

Phenolic Monoesters '

To a solution of the respective amino acid (2.0 mmol) in 0.7
ml to 5 ml of N,N-dimethylfcrmamide and 0.5 ml of triethyl-
amine was added at 5°C in one portion methyl chloroformate
(2.0 mmol, 288 mg). After stirring for 2 hrs. at the same
temperature the cooling bath was removed and a solution of
Intermediate B (2.0 mmol, 682 mg) in 5 ml of dichloromethénex
and triethylamine (0.5 ml) was added. The reaction was al-
lowed to stir for 2-8 hrs and then diluted with éiethyl ether
>(70 ml). Solid pfecipitates were filtered off and the mixture
was washed with aqueous sodium hydrogen sulphate solution
(5%) and water. After drying (sodium sulphate), filtration
and evaporation in vacuum the residue waé purified by £flash
chromatography on silica gel (eluent: solvent system (4)). N-
acylamino acid esters were obtained as viscous oils or waxy

solids in yields between 24% and 73%.
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bb) sSalt formation (Example hydrochloride)

‘A cooled (0°C) solution of 4.94 mmol amino base in 30 ml of
dry diethyl ether was treated under an atmosphere of nitrogen
with 4.70 mmol (monoamines of formula II) or 9.4 mmol (di-.
amines of formula II') ethereal (1 M) hydrochloric acid. The
oily precipitatidn was washed repeatedly with dry ether and -
then evaporated in high vacuum. The residual product solidi-
ficated in most cases as an amorphous foam. The highly hy-
groscopic solids show a wide melting range abbve 100°C (with

decomposition) .

The following compounds were prepared according to the method

described above and their analytical data are listed below:

(%) -Acetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenyl ester, tlc: R 0.47 (4), NMR (CDCl,):
20.36, 20.68, 20.97, 36.59, 42.35, 43.83, 48.76, 64.58,
122.69, 125.61, 126.22, 126.71, 127.96, 128.34, 136;82,
138.97, 143.73, 147.77, 169.24; GC-MS/P-CI (ammonia,
trimethylsilyl derivative): 456.8 (100%), 398.4 (4%) .

(#) -Propionic acid 2-(3-diisopropylamino-1-phenylpropyl) -4-
hydroxymethylphenyl ester, tlc: R 0.52 (4); NMR (CDCl,):
20.44, 20.64, 27.67, 36.67, 42.21, 43.87, 48.78, 64.70,
122.71, 125.62, 126.52, 126.78, 127.97, 128.53, 136.86,
138;82;4143.82, 147.86, 172.68; GC-MS/P-CI (ammonia,
trimethylsilyl derivative): 470.38 (100%), 398.4 (4%)

(£) -n-Butyric acid 2-(3-diisopropylamino-1-phenylpropyl) -4-

hydroxymethylphenyl ester, tlc: R 0.43 (4); NMR (CDCl,):
13.77, 18.40, 20.43, 20.51, 20.59, 36.15, 36.82, 42i16"
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43.90, 48.83,A49.20, 64 .58, 122.66, 125.98, 126.17, 126.74,
127.33, 127.94;'128.33, 136.79, 138.91, i43.82, 171.88; GC-
MS/N-Cl (methane, trimethylsilyl derivative): 482.3 (20%),
412.3 (100%), 340;1 (33%), 298;1 (89%), 234.7 (15%); GC-MS/Pp-
Cl {(methane, trimethylsilyl derivative): 484.5 (100%), 468.4
(62%),»394.3 (22%) ; GC-MS/P-CI (ammonia, trimethylsilyl
derivative): 484.4 (100%), 398.4 (3%)

(#) -Isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenyiAester, tlec: Rg 0.43 (4); NMR (CDCl,):
‘18.99, 19.11, 20.54, 34.21, 36.88, 41.84, 43.91, 48.78,
64.61, 122.54, 125.57, 126.14, 126.81, 127.94, 128.234,
136.84, 138.84, 143.89, 147.85, 175.36

R-(+) -Isobutyric acid 2-(3-diisopropylamino-1-phenylpropyl) -
4 -hydroxymethylphenyl ester

Tlc: R 0.38 (4), starting material: 0.26; colourless oil
(yield 95%); NMR (CDCl,): 19.02, 19.14, 19.96, 20.61, 34.26,
36.92, 41.87, 43.90, 48.80, 64.84, 122.63, 122.63, 125.64,
126.19, 126.92, 127.98, 128.39, 136.96, 138,76, 143.93,
147.97, 175.39. '

- Hydrochloride: colourless hygroscopic solid; [alp’® = +5.5

(c = 1.0, chloroform); NMR (CDCl,): '17.03, 17.53, 18.30,
18.52, 18.95, 19.12, 31.23, 34.10, 41.69, 45.40, 54.22,
54.47, 64.00, 122.32, 126.62, 126.81, 127.40, 128.06, 128.70,
133.88, 140.64, 142.25, 147.81, 175.89.

(+) -2,2-Dimethylpropionic acid 2- (3-diisopropylamino-1-
phenylprqpyl)-4-hydroxymethylphenyl ester, tlc: R 0.49 (1);
NMR (CDCl,): 20.46, 20.66, 26.53, 27.34, 37.12, 39.21, 41.46,
43.98, 48.81,.64.65, 122.42, 125.58, 126.16, 126.92, 128.37,
134.27, 136.92, 138.82, 143.97, 148.02, 176.97; GC-MS/P-CI
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(ammonia, trimethylsilyl derivative): 498.8 (100%), 482.5
(10%), 398.4 (4%)

(1) -2-Acetamidoacetic acid 2-(3-diisopropylamino-1-phenyl-
prqpyl)—4-hydrokymethylphenyl ester
((2)-2-[Diisopropylamino) -1-phenylpropyll] -4 - (hydroxy-
méthyl)phenyl 2—(acety1amino)acétate) _

NMR (CD,OD): 20.33, 20.61, 22.17, 30.54, 42.39, 48.62, 51.04,
64.88, 117.99, 124.73, ;25.51, 127.01, 127.75, 129.31,
131.63, 137.33, 146.67, 147.43, 171.47, 173,82 A

(i)—Cyclqpentanecarboxylic acid 2-(3-diisopropylamino-1-
phenylpropyl) -4-hydroxymethylphenyl ester

Tlc: R, 0.66 (4), starting material Intermediate 3 (0.50),
colourless oil, yield: 82%. NMR (CDCl,): 20.42, 25.87, 30.25,
36.57, 41.89, 43.97, 47.15, 49.02, 64.63, 122.56, 125.60,
126.16, 126.81, 127.60, 127.94, 128.35, 128.77, 136.74,
138.88, 143.55, 147.92, 175.05.

(i)—Cycldhexanecarboxylic acid 2-(3-diisopropylamino-1-
‘phenylprqpyl)-4—hydroxymetby1phenyl ester
Tlc: R 0.67 (4), startiﬁg haterial Intermediate 3 (0.50),
colourless 0il, yield: 93%. NMR (CDC1;) : 20.27, 25.40, 25.74,
29.03, 29.16, 36.29, 41.82, 43.31, 44.08, 49.36, 64.62,
122.56, 125.68, 126.22, 126.92,.127.92, 128.38, 136.65,
139.00, -143.72, 147.86, 174.40. |

(£) -Benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hy-
droxymethylphenyl ester
Tlc:.Rf 0.31 (4); colourless syrup (99% yield, purity >
95%)}gradually crystallized upon refrigeration; NMR (CDC1,) :
20.41, 20.51, 36.65, 42.42, 43.85, 48.79, 64.70, 122.79,
'125.74, 126.17, 126.83, 128.13,A128.28, 128.58, 129.48,
130.25, 133.62, 137.21, 139.10, 143.67, 148.00, 164.99.
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R-(+)-Benzoic acid 2-(3-diisopropylamino-1-phenyipropyl)-4-
hydroxymethylphenyl ester
tlc Ry 0.30 (4); colourless syrup

Hydrochloride: colourless amorphous solid; [a]f° = +14.9

(c = 1.0, chloroform) ; » o

NMR (CDC1l,): 17.06, 17.53, 18.25, 18.61, 31.23, 42.19, 45.49,
54.26, 54.53, 64.09, 122.55, 126.77, 127.13, 127.58, 128.10,
128.50,1128.72, 128.78, 12%.02, 130.17, 133.96, 134.27,
140.81, 142.13, 147.91, 165.40.

(i)—4-Méthylbénzoic acid 2-(3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester

Tlc: Rg 0.30 (4), starﬁing material Intermediate B: 0.24;
yield: quantitative, viscous light yellow oil; NMR (CDCl,):
20.32, 20.50, 21.78, 36.13, 42.35, 43.98, 49.29, t4.66,
122.79, 125.81, 126.19, 126.70, 127.04, 128.30, 1259.32,
129.76, 130.29, 136.94, 139.20, 143.61, 144.46, 148.04,
165.07. » '

LC-MS: 459 (M'', 3.5%), 444 (17%), 223 (2.5%), 195 (2%),
119 (48%), 114 (100%).

(t) -2-Methylbenzoic acid 2-(3-diisoprqpylamino—l—phenyl-
propyl) -4-hydroxymethylphenyl ester

viscous colourless oil, tlc: (4) 0.64 (starting material R
0.51), yield 84%. NMR (CDCl,): 20.44, 20.53, 21.86, 22.01,
36.74, 42.36, 43.87, 48.81, 64.76, 122.93, 123.11, 125.71,
126.12, 126.88, 128.10, 128.48, 130.76, 131.26, 131.70,
132.03, 132.79%9, 137.28, 139.00, 141,73, 143.72, 148.04,
165.25. LC-MS: 459 (M'", 21%), 444‘(100%), 326 (1%), 223
(10%), 213 (6%), 195 (9%), 165 (14%), 115 (94%), 91 (99%).
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(#) -2-Acetoxybenzoic acid 2-(3-diisopropylamino-1-phenyl-
propyl ) -4-hydroxymethylphenyl ester

colourless syrup, tlc: (4) 0.47 (starting material R¢ 0.51),
yield 82%. NMR (CDC1l,;): 20.39; 20.57, 20.96, 36.92, 42729,
43.88, 48.87, 64.64, 122.39, 122.64, 124.05, 125.80, 126.11,
126.75, 128.09, 128.32, 132{23; 134.66, 137.27, 139.32,
' 143.64, 147.63, 151.37, 162.72, 169.73. LC-MS: 503 (M, 7%),
~488 (59%), 446 (6%), 326 (22%), 223 (9%), 213 (9%), 195 (9%),
163 (14%), 121 (100%), 114 (88%).

(+)-1-Naphthoic acid 2-(3—diisqprqpyiamino—l—phenylprqpyl)—4—
hydroxymethylphenyl ester

colourless visgcous oil, tlc: (4) 0.57 (starting material. R¢
0.51), yield 82%. NMR (CDC1l;): 20;46, 20.58, 36.82, 42.46,

43 .89, 48.76, 64.81, 122.98, 124.51, 125.64, 125.79, 125.98,
126.15, 126.44, 126.94, 128.12, 128.36, 128.65, 131.37,
131.82, 133.98, 134.45, 137.44, 139.08, 143.73, 148.13,
165.49. LC-MS: 495 (Mt, 8%), 480 (100%), 213 (7%), 165 (8%),
155 (95%), 127 (100%), 114 (90%). |

(i)—2-Naphthoic acid 2-(3—diiéopropylamin041-pﬁenylprqpyl)-4-
hydroxymethylphenyl ester '
colourless slightly yellow viscous oil, tlc: (4) 0.57
(starting material R, 0.51), yield 71%. NMR (CDCl,): 20.47,
20.59, 36.71, 42.59, 43.85, 48.81, 64.82, 122.89, 126.89,
127.89, 128.18, 128.41, 128.68, 129.50; 132.03, 132.55,
135.87, 137;22, 139.08, 143.83, 148.20, 165.14. LC-MS: 495
(M 7%), 480 (98%), 223 (8%), 213 (6%), 195 (6%), 165 (8%),
155 (96%), 127 (100%), 114 (81%).
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' (#) -4-Chlorobenzoic acid 2- (3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester
‘Tlc: Ry 0.54 (4), starting material Intermediate B: 0.44;
yield: quantitative, viscous light yellow oil; NMR (CDCl;):
20.34, 20.50, 36.41, 42.51, 43.84, 48.93, 64.66, 122:.72,
125.82, 126.88, 127.27, 128.06, 128.56, 128.96, 131.60,
133.80,'136.95, 139.30, 140.16, 143.60, 147.87, 164.10. LC-
MS: 479 (M", 1.5%), 464 (10%), 223 (2%), 195 (2%), 165
(1.5%), 139 (25%), 114 (100%).

(r)—4-MEthoxybenzbic acid 2-(3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester

Tlc: Ry 0.47 (4), starting material Intermediate B: 0.42;
yield: 89%, viscous light yellow oil; NMR (CDCl;): 20.31,
20.47, 36.43, 42.39, 43.90, 48.97, 55.53, 64.71, 121.79,
122.86, 125.72, 126.14, 126.79, 128.11, 128.27, 131.27,
131.77, 132.36, 132.84, 137.15, 139.01, 143.74, 148.08,
163.92, 164.71. LC-MS: 475 (M', 3.5%), 460 (20%), 223 (2%),
195 (2%), 135 (48%), 114 (100%).

(+) -2-Methoxybenzoic acid 2- (3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester

Tlc: Ry 0.40 (4), starting material Intermediaté B;-0.42}
yield: 98%, viscous light yellow oil; NMR (CDCl,;): 20.29,
20.42, 36.50, 41.92, 44.02, 49.09, 55.95, 64.72, 119.10,
120.20, 122.86, 125.64, 126.10, 126.82,»128.06, 128.30,
_132.38, 134.32, 13-7.11,‘139.01, 143.87, 148.00, 159.82,
164.40. LC-MS: 475 (M, 3.5%), 460 (18%), 223 (1%), 195
(1%), 135 (49%), 114 (100%).
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() -4-Nitrobenzoic acid 2- (3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester

Tlc: Ry 0.44 (4), starting material Intermediate B: 0.42;
yield: 78%, viscous yellow oil which slowly solidified; m.p.
123.6°C; NMR (CDCl,): 20.47, 20.62, 36.52, 42.66, 43.70,
48.75, 64.69, 122.61, 123.72, 125.91, 126.33, 127.04, 128.02,
128.37, 131.32, 134.86, 136.83, 139.55, 143.56, 147.75,
150.93, 163.04. LC-MS: 490 (M'", 1.5%), 475 (15%), 327

(0.8%), 223 (3%), 195 (3%), 150 (15%), 114 (100%).

(+)-2-Nitrobenzoic acid 2-(3-diisopropylamino-1l-phenyl-
propyl) —4-hydroxymethylphenyl ester |
Tlc: R 0.32 (4), starting material Intermediate B: 0.42;
yield: 92%, viscous yellow oil which slowly solidified; NMR
(CbCl,) : 20.39, 20.50, 36.74, 42.14, 43.89, 48.71, 48.92,
64.59, 122.15, 123.95, 124.18, 125.89, 126.25, 127.23,
127.99, 128.39, 129.95, 132,95, 133.08, 136.72,.139.62,
7143.64, 147.63, 148.15, 163.590. LC-MS: 490 (M*, 1%), 475
(11%), 327 (2.5%), 223 (2.5%), 195 (3%), 165‘ (3%), 150 (7%),
114 (100%). '

(#) -N-Acetylglycine 2- (3-diisopropylamino-1-phenylpropyl)-4-
"hydroxymethylphenyl ester/(t) -2-Acetamidoacetic acid 2-(3-
diisopropylamino- 1A—phenylpro'pyl) -4-hydroxymethylphenyl ester
((t) -2- [Diisopropylamino-1-phenylpropyl]-4- (hydrokymethyl) -
phenyl 2- (acetylamino)acetate) . 7

NMR (CD,OD): 20.33, 20.61, 22.17, 30.54, 42.39, 48.62, 51.04,
64.88, 117.99, 124.73, 125.51, 127.01, 127.75, 129.31,
131.63, 137.33, 146.67, 147.43, 171,47, 173.82.

() -Malonic acid bis- (2- (3-diisopropylamino-1-phenylpropyl) -

4-hydroxymethylphenyl]ester, tlc: R 0.38 (4); NMR (CDCl,):
20.52, 20.62, 20.69, 36.95, 41.84, 42.82, 43.89, 48.23,
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64.83, 123.37, 127.36, 127.97, 128.42, 128.38, 129.06,
131.55, 137.50, 138.90, 148.23,-148.32, 160.54

(#) -Succinic acid bis-[é—(3—diisqprqpylamipo-l-phenylpropyl)-
4-hydroxymethylphenyl]ester, tlc: R; 0.40 (4); NMR (CDCl,):
20.54, 20.63, 20.73, 30.69, 36.91, 41.80, 43.92, 48.20,
64.81, 122.60, 127.41, 127.93, 128.39, 129.31, 131.80,
136.73, 138.92, 143.82, 148.17, 168.01 '

(i)—Péntanedioic acid bis-[2-(3-diisoprqpylamino-l—phenyl-
propyl)—4—hydfoxymethyiphenyl]ester, tlc: Ry 0.43; NMR
(CDC13): 20.47, 20.60, 32.87, 36.93, 41.82, 43.90, 48.22,
64.81, 64.83, 122.85, 127.39, 127.99, 128.35, 129.31, 131.84,
136.98, 138.94, 143.80, 147.40, 169.05

(t) -Hexanedioic acid bis-[2- (3-diisopropylamino-1-
phenylpropyl) -4-hydroxymethylphenyl]ester, tlc: R. 0.43; NMR
(CDC1;): 20.64, 23.40, 34.37, 36.95, 41.84, 43.88, 48.25,
64.87, 122.88, 127.34, 127.97, 128.39, 129.33; 131.80,
136.99, 138.94, 143.82, 147.65, 168.72

b) TIdentical diesters

(#) -Identical diesters (formula III) were prepared and worked
up asﬂdeécribed above with the exception that 2.4 mmol of
both triethylamine and acyl chloride (R'-COCl) were used. The
physical properties were similar to the bases and salts de-
scribed above. '

,Dieéters of N-acylaminoacids were prepared as described for
phenolic monoesters with the exception that an additional .
molar equivalent of acylating agent (mixed acid anhydride)

was used.
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In particular[ the following compounds were prepared and

their analytical data are given below:

(#) -Formic acid 2-(3—diisqpropylamino—l—phenylpropyl)—4—
formyloxymethylphenyl ester, tlc: R 0.65 (4). This diester
was prepared from mixed formic acetic anhydride and '
Intermediate B as described for other substrates préviously
(F. Reber, A. Lardon, T. Reichstein, Helv. Chim. Acta 37: 45-
58 [1954})

(#) -Acetic acid 4-acetoxy-3- (3-diisopropylamino-1-phenyl-
propyl)-benzyl ester, tlc: R 0.76 (4); GC-MS/P-CI (ammonia) :
426.3 (100%), 368.3 (22%); GC-MS/P-CI (methane, trimethyl-
silyl derivative): 426.4 (64%), 410.3 (16%), 366.3 (100%);
hydrochloride, NMR (DMSOds)j 16.50, 16.76, 18.05, 20.94,
21.04, 27.02, 31.39, 41.28, 45.26, 53.80, 65.21, 123.39,
126.84, 127.61, 127.85, 128.70, 134.41, 135.49, 142.68,
148.20, 165.32, 170.42

(+) -Propionic acid 2- (3-diisopropylamino-1-phenylpropyl)-4-
propionyloxymethylphenyl ester, tlc: Rg 0.82 (4); NMR

(CDC1,): 20.53, 20.73, 21.14, 27.66, 36.73, 42.10, 43.68;
48.65, 65.75, 122.65, 126.10, 127.01, 127.70, 128.34, 128.78,
133.73, 136.81, 143.76,.148.45, 172.45, 174.21; GC-MS/P-CI
(ammonia) : 454.8 (100%), 438.5 (9%), 382.4 (27%) '

(#) -n-Butyric acid 4-n-butyryloxymethyl-2-(3-diisopropyl-
amino-1-phenylpropyl) -phenyl ester, tlc: Rg 0.86 (4); NMR
(cDCl,) 13.70, 13.76, 18.44, 20.53, 20.69, 21.13, 36.14,
36.76, 37.09, 42.08, 43.73, 48.71, 65.64, 122.81, 125.97,
126.97, 127.92, 128.35, 128.77, 133.78, 136.99, 143.76,
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148.41, 171.68, 173.40; GC-MS/P-CI (ammonia): 482.8 (100%),
396.4 (67%)

(#) -Isobutyric acid 2-(3-diisqpropyiamino—l-phenylprqpyl)~4-
isobutyryloxymethylphenyl ester, tlc: Rg 0.83 (4), NMR
(CDC1l,): 18.97, 19.10, 20.64, 20.67, 34.01, 34.23, 36.9.8,
41.72, 43.70, 48.65, 65.61, 122.50, 126.18, 126.73, 127.92,
128.13, 128.36, 133.50, 137.01, 143.85, 148.41, 175.i7,
176.81; GG—MS/N—CI.(methane):_480.3 (15%);.GC—MS/P—Ci
(methane) : 482.5 (63%), 466.4 (18%), 394.3 (100%)

(#)-2,2-Dimethylpropionic acid 3-(3-diisopropylamino-1-
phenylpropyl) -4- (2,2-dimethylpropionyloxy) -benzyl ester,
»T.lc: R 0.96 (4); NMR (CDCl,): 20.44, 20.75, 27.09, 27.24,
37.18, 38.68, 39.15, 41.25, 43.66, 48.20, 65.50, 122.36,
126.32, 127.22, 127.48, 127.83, 128.29, 133.99, 136.98,
143.87, 148.37, 176.70, 178;10; GC-MS/P-CI (methane) : 510.5
(76%), 494.5 (21%), 408.4 (100%) ' '

(#) -Benzoic acid 4-benzoyloxymethyl-2~(3-diisoprqpy1amino—l-
phenylpropyl) -phenyl ester, tlc: R 0,80 (4); NMR (CDCl,):
20.62, 36.95, 41.72, 43.89, 48.23, 66.76, 122.22, 125.33,
127.36, 127.62, 127.89, 127.89, 127.97, 128.38, 129.49,
'130.52, 130.64, 131.15, 131.22, 131.98, 136.38, 137.66,
143.82, 148.95, 164.77, 166.60

(+) -Benzoic acid 4—benzOyloxymethyl-2—(3—diisqprqpylamipo-;-
phenylpropyl) -phenyl ester ' : : .
Hydrochloride: colourless solid; tlc: (4) 0.70, [cL]D20 =
+24.2 (c = 1.0, chloroform). NMR (DMSO-d¢): 16.52, 17.99,
18.06, 26.99, 31.32,'53-.94, 65.98, 123.58, 127.65, 127.98,
128.62, 128.90, 129.02, 129.45, 129.71, 130.10, 133.64,
'134.32, 134.55, 135.60, 142.52, 148.37, 164.53, 165.76.
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c) Mixed diesters

Mixed diesters (formula IV) were prepared by acylation of
 the respective benzylic or phenolic monoesters. Working up
and physical properties corresponded to the bases and salts

.described above.

In particular, theAfollowing compounds were prepared and

their analytical data are given below:

() -Acetic acia 2-(3-diisopropylamino-1-phenylpropyl) -4-
formyloxymethylphenyl ester, tlc: Ry 0.76 (4); NMR (CDCl,):
20.62, 20.91, 33.25, 42.20, 42.28, 48.23, 70.70, 122.96,
127.36, 127.97, 128.38, 128.73, 132.02, 135.41, 137.11,
143.81, 145.35, 161.34, 168.85

(#) -Benzoic acid 2-(3-diisopropylamino-1l-phenylpropyl)-4-
formyloxymethylphenyl ester, tlc: Rg 0.74 (4); NMR (CDCl;):
.20.60, 36.93, 41.72, 43;89, 48,23, 70.71, 122.50, 125.33,
127.30, 127.89, 127.97, 128.36, 129.57,. 130.65, 131.13,
132.05, 135.41, 136.66, 143.80, 149.15, 161.35, 164.78

() -Benzoic acid 2-(3-diisopropylamino-l-phenylpropyl)-4-
acetoxymethylphenyl ester
Viscous colourless oil, tle: R 0.70 (4); NMR (CDCl;):

identical with R-(+) enantiomer, see below.

R-(+)-Benzoic acid 2—(3—diisoprqpy1amino—l-phenylpropyl)e4-
acetoxymethylphenyl ester

tlc: Rg O._70 (4)

Hydrochloride: colouriess‘non—hygroecopic solid [a];é =

+27.1 (¢ = 1.0, chloroform). NMR (CDCl,): 17.14, 18.53,
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21.04, 31.51, 42.25, 46.27, 54.74, 65.58, 123.18, 127.07,
127.55, 127.61, 127.99, 128.80, 130.22, 134.14, 134.81,
135.27, 141.44, 148.54, 165.19, 170.81.

(i)-Iéobutyric acid 4—acetoxymethyl-2—(3-diisopropylahino-1-
phenylpropyl) -phenyl ester, tlc: Reg 0.77 (4); NMR (CDCl,) :
18.99, 19.12, 20.65, 21.05, 34.24, 37.02, 41.79, 43.79, -
48.72, 65.98, 122.75, 126.76, 127.14, 127.94, 128.33, 128.84,
"133.55} 137.04, 143.84, 148.56}'170.84, 175.18

(+) -Isobutyric acid 4—acetoxymethyl—2—(3-diisqpropylaminoél-
phenylpropyl) -phenyl ester

colourless. oil

Hydrochloride: colourless hygroscopic solid; [a]D20 = +14.6

(c = 1.0, chloroform); NMR (CDCl;): 16.89, 17.b4, 18.31,
18.54, 18.92, 19.06, 20.95, 31.49, 34.07, 41.64, 46.17,
54.55, 65.49, 122.91, 126.93, 127.48, 127.83, 128.74, 134.50,
134.88, 141.61, 148.44, 170.67, 175.63. '

(+)-2,2-Dimethylpropionic acid 4-acetoxy-3-(3-diisopropyl-
amino-1-phenylpropyl) -benzyl ester, tlc: Ry 0.80 (4); NMR
(CpDC1,) : 20.63, 20.93, 27.19, 33.25, 37.49, 42.21, 42.25,
48.22, 67.37, 123.18, 127.36, 127.84, 128.39, 131.1s, 137.34,
143.84, 148.29, 168.93, 178.40

(#)-2,2-Dimethylpropionic acid 4-acetoxymethyl—2-(3-diisé—
propylamino-1-phenylpropyl)-phenyl ester, tlc: R; 0.81 (4);
NMR (CDCl,;): 20.60, 20.79, 27.09, 36.93, 37.35, 41.85, 42.29,
48.25, 65.91, 122.36, 127.37, 127.99, 128.39, 129.38, 132.69,
. 136.00, 136.85, 143.80, 170.45, 176.60
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4) Benzylic monocesters

A mixture consisting of Intermediate B (80 mg, 0.23 mmbl),
vinyl ester (0.4 ml), tert.-butyl methyiether (18 ml), and
lipase enzyme (1.0 g) was gently shaken at room temperature.
Benzylic formate, acetate, and n-butyrate were prepared from
‘the corresponding vinyl ester donors using SAM I lipase'
(Amano Pharmaceutical Co.). Benzoylation was achieved with

" vinyl benzoate in the presence of Lipozym IM 20 (Novo Nor-
disk), whereas pivalates and isobutyrates were obtained from
the corresponding vinyl esters under catalysis of Novozym Sp
435 (Novo Nordisk). Tlc analysis indicated after 2 - 24 hrs
complete disappearence of the starting material (R = 0.45
(3)) . The mixture was filtered and then evaporated under high
vacuum (< 40°C) to give the carboxylic acid (R'-CO,H) salts
of the respective benzylic monoesters as colourless to light

vellow oils.

In particular, the following compounds were prepared and

their analytical data are given below:

' (#) -Formic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-
Ihydroxybenzyl ester, tlc: Rg 0.25 (2); NMR (CDCl,): 19.43,
33.24, 39.61, 42.25, 48.21, 68.44, 118.09, 127.34, 127.686,
128.31, 128.39, 133.97, 144.47, 156.63, 161.32

(i)-Aéetic acid 3-(3-diisopropylamino—l—phenylpropyl)—4—
hyd;oxybenzyl ester, tlc: R 0.26 (2); NMR (CDCl;): 19.45,
20.96, 33.26, 39.63, 42.27, 48.23, 63.59, 118.00, 127.36,
128.33, 128.438, 128.53,‘129.'13, 131.59, 133.88‘, 144 .49,
155.74, 170.44 ' |
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(i)—Prqpionic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-
hydroxybenzyl ester, tlc: R; 0.45 (2); NMR (CDCl,;): 15.02,
19.43, 27.58, 33.20, 395.61, 42.25, 48.21, 64.08, 118.30, 7
125.30, 127.03, 127.39, 128.31,j13d.12, 134.22, 144.51,
155.64; 173.22

(%) -Butyric ac¢id 3-(3-diisopropylamino-1-phenylpropyl)-4-
. hydroxybenzyl ester, tlc: Re 0.54 (2); NMR (CDC13Y: 13.58,
18.40, 19.45, 33.29, 35.88, 39.65, 42.23, 48.25, 63.96,
118.32, 124.55,.126.20, 127.35, 128.32, 129.9i, 134.22,
144.50, 155.60, 169.05 '

(+) -Isobutyric acid 3—(3—diisOperylamino-1—phenylprqpyl)-4—
‘hydroxybenzyl ester, tlc: R 0.56 (4); NMR (CDCl,): 19.09,
19.45, 33.28, 33.59, 39.65, 42.29, 48.25, 64.63, 118.35,
125.35, 127.03, 127.38, 128.35, 128.49, 129.79, 134.22,
144,52, 155.65, 175.48

(#)-2,2-Dimethylpropionic acid 3-(3-diisopropylamino-1-
phenylpropyl)-4—hydrdxybenzyl ester, tlc: R 0.61 (4); NMR
(cpcl,) : 19.41, 27.15, 33.24, 37.46, 39.61, 42.25, 48.21,
65.10, 118.30, 125.32, 127.00, 127.34, 128.31, 129.42,
134.18, 144.47, 155.61, 178.39 ’

(#) -Benzoic acid 3-(3—diisqpropylamino-l-phenyipropyl)—4-
' hydroxybenzyl ester, tlc: R; 0.77 (4); NMR (CDCl,): 18.01,
19.40, 33.24, 39.60, 42.40, 48.20, 66.93, 117.13, 127.18,
127.81, 128.33, 129.98, 130.17, 132.96, 133.58, 142.33,
156.95, 166.60 '
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e) Ethers and s8ilyl ethers

A mixture of Intermediate B (3.4 g, 10 mmol), methanesul-
phonic acid (2 ml, 31 mmol), and alcohol R*®-OH (50-150 ml)
was stirred at room temperature until no starting material
was detectable (2-24 hrs). After evaporation to dryness’

>(€ 35°C) the residue was redissolved in aqueous sodium hy-
drogen carbonate sdlution (100-200 ml, 5%, w/v) and the so-
lution was extracted with ethyl acetate (75 ml). The orgenic
phase was separated, dried (Na,S0O,), filtered and evaporated -

11

to give bases of formula VI (R™ = H) as colourless to light

vellow oils.

Mixed ester ether derivatives, e.g. of Intermediate A, were
prepared by benzylic acylation of phenolic ethers, such as
Intermediate A, according to the procedure described for ex-

amples of the structure of formula IV.

Hydrochlorides:

Molar equivalents of bases of formula VI (R = H), dissolved
in tert.-butyl methylether, and -ethereal hydroehloric acid
were combined at room temperature. Oily precipitates were
separated and dried in vacuum, crystalline hydrochlofides _
were isoclated and fecrystallized from acetonitrile or acetone

to give colourless crystalline material.

In particular, the following compounds were prepared and

their analytical data are given below:

(#) -2- (3-Diisopropylamino-1-phenylpropyl)-4-methoxymethyl -
‘phenol, tlc: Rg 0.61 (4); GC-MS/P-CI (methane, trimethylsilyl

Patent Owner, UCB Pharma GmbH - EXhibit 2011 - 0099



WO 99/58478 _ PCT/EP99/03212

- 76 -

derivative): 428.4 (100%), 412.3 (49%), 396.3 (52%);
hydrochloride: amorphous hygroscopic colourless-solid;

m.p. 161°C; NMR (CD,0D): 17.39/18.75 (broad signals), 33.79,
43.13, 56.47, '58.00, 75.59, 116.19, 120.79, 127.62, 129.04,
129.14, 129.42, 129.55, 130.43, 144.32, 155.85

(#)-2-(3-Diisopropyl amiho-l - pheziyl propyl) -4 -ethoxymethyl -
phenol, tlc: R 0.72 (4); GC-MS/P-CI (ammonia, trimethylsilyl
dérivative): 444.8 (100%), 398.4 (6%); '
hydrochloride: colourless hon-hygroscop’ic crystals, m.p.
158—161°C, NMR (CD,OD): 15.43, 17.12, lé.82,‘33.80, 56.49,
66.49, 73.62, 116.19, 127.63, 128.99, 129.13, 129.36, 129.55,
130.58, 130.75, 144 .32, 155.77 -

(+)-2-(3-Dii sopfopylamino -1-phenylpropyl) -4-propoxymethyl-
phenol, NMR (CDC1l,): 18.62, 19.44, 23.10, 33.24, 39.61,
42.26, 48.22, 71.87, 73.94, 117.78, 124.95, 127.35, 127.57,
128.32, 128.47, 133.66, 134.23, '144.48, 155.25

(#)-2~-(3-Diisopropylamino-1-phenylpropyl)-4-1i sopropc‘»tymethy.l -
phenol, NMR (CDCl,;): 19.44, 22.32, 33.27, 39.65, 42.29,

-48.25, €9.28, 72.10, 117.80, 127.38,_128.03, 128.41, 131.10,
©133.76, 134.37, 144.51, 154.65.

Hydrochloride: colourless crystals, m.p. 140.4°C, tlc (4)
0.61. LC-MS: 383 (6%, [M-HC11*'), 368 (11%), 324 (1%), 223
(6%), 195 (3%), 165 (2%), 155 (5%), 114 (100%). NMR (DMSO-
de): 16.57, 18.09, 18.19, 22.29, 31.58, 41.25, 45.87, 53.97,
69.26, 69.92, 115.28, 126.34, 127.08, 127.25, 127.96, 128.45,

129.07, 129.70, 132.31, 143.88, 154.22.

(#)-2-(3-Diisopropylamino-1-phenylpropyl)-4-bu tokyme thyl-
phenol, NMR (CDC13): 13.75, 19.44, 19.75, 32.24, 33.28,
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39.60, 42.20, 48.20, 72.45, 117.87, 125.50, 127.29, 128.39,
133.70, 134.30, 144.47, 155.36 ‘

(+)-Acetic acid 2- (3-Diisopropylamino-1-phenylpropyl)-4-
methoxymethylphenyl ester, NMR (CDCl;): 19.99, 20.62, 20.90,
33.33, 42.30, 48.21, 58.41, 75.94, 122.92, 127.37, 127.95,
128,35 131.85, 156.99, 138.81, 143.88, 147.88, 168.95 |

" (#) -Acetic acid 2- (3-Diisopropylamino-1-phenylpropyl)-4-
. ethoxymethylphenyl ester, NMR (CDCl,;): 15.49, 19.94, 20.95,
33;23, 42 .25, 48.25, 65.70, 73.73, 122.63, 127.46, 127.95,

128.36, 131.65, 136.79, 139.71, 143.80, 147.66, 168.99%

(#+)-2-(3-Diisopropylamino-1-phenylpropyl)-4-trimethyl-
silanyloxymethylphenol, NMR (CDCl,;): 0.10, 19.40, 19.43,
33.25, 39.65, 42.25, 48.20, 64.93, 117.90, 124.90, 126.60,
127.35, 128.35, 128.48, 133.80, 137.15, 144.49, 155.28

(#) -Diisopropyl-[3-phenyl-3-(2-trimethylsilanyloxy-5-

trimethylsilanyloxymethylphenyl) -propyl] a.min'e, NMR (CDC1;) :

0.10, 0.29, 19.40, 19.53, 33.28, 41.19, 42.27, 48.25, 66.40,
©121.37, 127.36, 128.25, 128.50, 136.42, 144.10, 154.98

(#)-[3-(3 -Diisopropylamino-l -phenylpropyl) -4-trimethyl-
silanyloxyphenyl]methanol, NMR (CDC1l,): 0.29, 0.33, 19.40,
15.53, 33.27, 41.16, 42.27, 48.23, 65.22, 118.04, 124.99;
- 126.52, 127.30,‘128.25, 134.16, 136.80, 144.14, .155.06

(£) ;Diisopropy1 - [3- (5-methoxymethyl-2- trinfe thylsilanyloxy-

. phenyl) -3-phenylpropyl]amine, NMR -(CDCl,): 0.28, 0.32, 18.39,
19.43, 33.28, 41.22, 42.33; 48.19, 58.40, 75.95, 117.68;
124.92, 126.60, 127.35, 128.25, 128.55, 134.00, 136.47,
144.16, 155.09
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(#+)-Diisopropyl- [3- (5-ethoxymethyl-2-trimethylsilanyloxy-
phenyl) -3-phenylpropyl]amine, NMR-(CDCl;): 0.28, 0.31, 15.50,
19.42, 19.58, 33.29, 41.17, 42.25, 48.20, 65.70, 72.48,

117.50, 124.75, 126.39, 127.39, 128.25, '128.50, 134.99,
136.28, 144.19, 154.28

(t)-[4- (tert. —Butyl-dimethylsilanyloxy) -3-(3-diisopropyl-
amino-1-phenylpropyl) -phenyljmethanol, Rg 0.65 (3)

(#) -Acetic acid 4-(tert.-butyl-dimethylsilanyloxy)-3-(3-
diisopropylamino-1-phenylpropyl)-benzyl ester, NMR (CDCl,) :
-4,92, -5.00, 19.40, 19.49, - 20.40, 2A0.83, 23.49, 33.25,
41.22, 42.25, 48.25, 72.55, 81-.55, 121.24, 124.88, 127.40,
128.26, 128.44, 128.48, 133.37, 135.74, 144.11, 155.20

(£) _4- (tert.-Butyl-dimethylsilanyloxymethyl) -2-(3-diiso-
propylamino-1-phenylpropyl) -phenol, tlé: R 0.70 (V3); GC-
‘MS/N-CI (methane, -trimethylsilyl derivative) : 526.5 (59%),
 454.3 (100%), 412.2 (14%), 340.1 (42%); GC-MS/P-CI (methane,
. trimethylsilyl derivative): 528.6 (100%), 512.5 (85%),
470.43 (10%), 396.3 (31%) '

(+) -Acetic acid 4- (tert.-butyl-dimethylsilanyloxy)-2-(3--
diisopropylamino-1-phenylpropyl)-phenyl ester, NMR (CDC13) :
-4.77, -4.88, 19.15, 20.65, 20.93, 24.77, 33.25, 42.20,
48.20, 67.90, 122.79, 125.15, 127.44, 127.90, 128.41, 136.99,
140.55, 143.85, 147.86, 168.95

(£)-{3- [2- (tert.-Butyl-dimethylsilanyloxy) -5 — (tert.-butyl-di-
methylsilanyloxymethyl) -phenyl] -3-phenylpropyl}-diisopropyl-

- amine, tlc: R; 0.94 (3); GC-MS/N-CI (methane): 568.6 (62%),
454.3 (100%), 438.2 (10%), 340.2 (58%), 324.8 (1l6%), 234.7
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(78%); GC-MS/P-CI (methane): 570.6 (70%), 554.5 (52%), 512.5
(18%), 438.4 (24%)

(i)—Acetic acid 4-benzyloxy-3-(3-diisopropylamino-1-phenyl-
propyl)—benzyl ester, tlc: R 0.56 (5); GC-MS/P-CI (ammonia):
474.4_(100%), 416.4 (54%) ; NMR (CDbC1,): 20.44, 20.56, 21.07,
36.73, 41.53, 44.01, 48.79, 66.43, 70.00, 111.61, 125.75,
 127.34; 127.55, 127.76, 127.%0, 128.03, 128.27, 128.39,
133.98, 136.98, 144.63, 156.05, 170.94

{#) -Benzoic acid_4-benzyloxy-3-(3-diisppropylémino-l—phenyl-
propyl) -benzyl ester, tlc: R 0.87 (4); NMR (CDCl,;): 20.54,
20.60, 36.80, 41.51, 43.95, 48.67, 66.83, 70.04, 1l1l.66,
125.76, 127.35, 127.45, 127.78, 128.06, 128.27, 128.30,
128.42, 128.85, 129.66, ;30.55, 132.86, 134.05, 137.03,
144.75, 156.08, 166.46; GC-MS/P-CI (aﬁmonia):.536.5 (100%) ,
416.4 (42%)

() -Isobutyric acid 4-benzyloxy-3-(3-diisopropylamino-1-
phenylpropyl) -benzyl ester, tlc: R, 0.77 (4); NMR (CDCl;):
19.01, 20.62, 20.65, 34.04, 36.85, 41.54, 43.97, 48 .71,
.66.15, 70.06, 111.62, 125.79, 125.96, 126.97, 127.24, 127.55,
127.81, 128.08, 128.34, 128.45, 134.05, 137.10, 144.79,
156.00, 177.01; GC-MS/P-CI (ammonia): 502.4 (100%), 416.4
(49%) | |

£) Carbamates and carbqnates

Mono N-substituted carbamates _

A solution of 4.0 mmol of Intermediate B, benzylic ether
(formula VI, R* = H) or monoester of formula II in dichloro-
methane (20 ml) was treated at room temperature for 16 hrs

with isocyanate (4.8 mmol) or diisocyanate (2.2 mmol). After
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washing with 10 ml aqueous sodium hydrogen carbonate (5%,
‘w/v), drying (Na,SO,) and evaporation oily residues or col-

ourless solids of the free bases were obtained.

N-disubstituted carbamates ‘
N,N—dialkyl—ca;bamoylchloride (4.4 mmol) was dissclved in
dichloromethane and dropped into a cooled (0°C) ard stirred
mixture consisting of Intermediate B (4.0 mmol), cichloro-
methane (30 ml) and triethylamine (7.0 mmol, 0.7 mg, 1 ml).
Stirring was continued for 6 hrs. The mixture was <hen washed
with 5 pertions (10 ml) of aqueous sodium hydrogen.carbona;e,
dried (sodium sulphate), filtered and evaporated to give the

carbamates as colourless oils or solids.

_Bis—carbamates'were prepared in like manner usinc Inter-
mediate B and excess isocyanate (4.8 mmol) and toluene as
solvent at 65°C over 18 hrs. _ ,
Carbonates were prepared and worked-up according to the me-
thods described for the preparation of compounds ci formulae
II to IV. Alkyl chloroformates were used as acylaticn re-

agents. .

- Hydrochlcridesg: -
" The oils or solids-were redissolved in tetrahydrciuran (10
ml) . Addition of ethereal hydrochloric acid and evaporation

to dryness in high vacuum gave crystalline or amorphous

carbamate hydrochlorides.

In particular, the following compounds were prepared and

their analytical data are given below:
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(#) -N-Ethylcarbamic acid 2-(3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester, tlc: R 0.38 (4); GC-
MS/P-CI (ammonia, trimethylsilyl derivative): 486.8 (100%),
413.4 (5%), 398.4 (6%); hydrochloride: m.p. 64°C (with
- decomposition) ; NMR (DMSO-d.): 15.16, 16.68, 18.05, 18.13,
25.33, 31.26, 35.46, 53.94, 62,65, 67.22, 123.04, 125.70,

126.72, 127.86, 128.67, 135.42, 136.02, 140.07, 142.98,
147.53, 154.52

(i);N,N—Dimethylcarbamic acid 2-(3-diisopropylamino-1-.
pheﬁylpropyl)-4~hydroxymethylpheny1 ester

NMR (CDCl,): 20.34, 20.66, 30.51, 36.33, 36.77, 42.00, 48.28,
50.21, 65.65, 119.83, 123.44, 125.19, 126.60, 127.38, 127.54,
125.31, 136.62, 143.33, 150.99, 155.67.

() -N,N-Diethylcarbamic acid 2-(3-diisopropylamino-1-
phenylpropyl)-4—hydroxymethylphenyl ester

NMR (CDCla): 20.54, 20.66, 30.49, 35.61, 42.42, 48.31, 50.20,
65.56, 119.43, 123.40, 125.33, 126.66, 126.99, 127.05,
136.30, 143.27, 149.13, 154.97

(#) -N-Phenylcarbamic acid 2-(3-diisopropylamino-1-phenyl-
propyl);4—hydroxymethylphenyl ester; NMR (CDCl,): 20.52,
20.61, 36.91, 39.44, 42.25, 48.22, 62.66, 118.36, 119.46,
123.50, 125.32, 127.11, 127.99, 130.15, 132.63, 139.65,
141.33, 145.16, 152.21, 156.00

(i)-[2—(3-Diisoprépylaminb-l—phenylprqul)-4-hydrokymethyl-
phenoxycarbonylamino]acetic acid ethyl ester hydrochloride
Tlc: Re 0.14 (4); m.p. colourless crystals (fErom acetone, 21%
yield); NMR (CDC1,): 16.76, 16.86, 18.45, 20.%96, 31.37,
42.20, 46.13, 54.56, 65.50, 123.10, 126.98, 127.66, 128.72,
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130.14, 134.05, 134.72, 135.22, 141.37, 148.47, 165.12,
"170.71

(t) -N-Ethylcarbamic acid 3-(3-diisopropylamino-1l-phenyl-
propyl) -4-N-ethylcarbamoyloxybenzyl ester, tlc: R. 0.36 (3);
" NMR (CDC1l,): 15.00, 19.23, 19.40, 33.26, 36.00, 39.62, 42.35,

48.12, 65.95, 118.30, 125.45, 127.08, 128.33, 130.37, 134.24,
'144.44, 155.44, 157.74 '

(%) -N, N-Dimethylcarbamic acid 3- (3-diisopropylamino-1-
phenylpropyl) -4-N,N-dimethylcarbamoyl QxybenzYl ester |

NMR (CDCl,): 20.5%, 20.66, 30.59, 35.96, 36.40, 35.74, 36.98,
42.03, 48.26, 50.09, 67.09, 119.04, 123.23, 123.49, 125.01,
126.67, 127.72, 129.33, 133.65, 143.43, 150.99, 135.63.

(+) -N,N-Diethylcarbamic acid 3- (3—diisopr?pylamino-l—phenyl—

" propyl) -4-N,N-diethylcarbamoyloxybenzyl ester

NMR (CDCl,): 13.31, 13.64, 13.89, 20.33, 20.71, 31.57,_37.97,_
41.55, 42.37, 48.46, 51.00, 67.23, 120.60, 123.3%9, 124.82,
126.31, 126.95, 127.33, 150.36, 157.18, 158.97.

() -{4-[2-(3 —Diisopropylamino_-l—phenylpropyl.) -4-hydroxy-
methyl -phenoxycarbonylamino] -butyl} -cafbamic acid 2- (3.—
diisopropylamino-1 -phenylprbpyl) -4 -hydroxyme thylphenyl ester
(formula VII', X =Y = NH, n = 4) tlc: Re 0.60 (6);
dihydrochloride m.p. 142.5-145.6°C

(#) -Carbonic acid 2-(3-dii sopropylamino-1-phenylpropyl)-4-
hydroxymethylphenyl ester ethyl ester, Ry 0.67. (4)

(%) -Carbonic acid 2<(3 -diisopropylamino-1-phenylpropyl)-4-
ethoxycarbonyloxymethylphenyl ester ethyl ester, Rg 0.87 (4)
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g) Intramolecular cyclic diesters via Ring Closing

Metathesis (RCM)

Example:

(+) -Pent-4~enoic acid 2-(3-diisopropylamino-1-phenylpropyl) -
4-(pent-4-enoyloxymethyl) -phenyl ester (x = y = 2)

A cooled (4°C) mixture of pent-4-enoic acid, isobutyl chloro-
- formate, and-triethylamine (each 5.84 mmol) in 10 ml of di-
chloromethane was stirred 5 hrs under an atmosphere of dry
nitrogen gas. Thevcooling bath was then removed and both
triethylamine (1.46 mmol) and 2- (3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenol (1.46 mmol) were added'in'one
portion. After 18 hrs the mixture was diluted with dichloro-
methane (30 ml), washed several times with water and finally
agueous 5% sodium hydrogen carbonate solution; After drying
(sodium sulphate), filtration and evapbration the oily
residue was re-dissolved in a small volume of a solvent
.miiture consisting of ethyl acetate/heptane/triethylamine
'(65/30/5, vol.-%) and applied on a silica gel flash chroma-
tography column. Elution of the column with the same solvgnt
mixture, collection of the appropriate fraqtions, and eva-
poration of the combined fractions gave (#)-pent-4-enocic acid

2-(3-diisopropylamino-1-phenylpropyl)-4- (pent-4-enoyloxy-

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0107



WO 99/58478 PCT/EP99/03212
- 84 -

methyl) -phenyl ester as a pale yellow syrupy oil 50% yield),
tlec: (4) 0.75. NMR (CDCl,): 18.95, 20.77, 27.75, 28.87,
33.58, 36.83, 42.13, 43.72, 48.71, 65.85, 70.55, 115.47,
115.99,-122.45, 126.26, 127.08, 127.96, 128.11, .28.83,
133.73, 136.38, 136.79, 137.04, 143.77, 148.46, 171.11,
172.78. |

Intramolecular cyclic diesters of 1,w-dioic acids and
Intermediate B

Example

Intramolecular cyclic diester of octane-1,8-dioic acid and 2-
(3—diisoprqpylamino—l—phenylpropyl)—4-bydroxymethyl-phenol
Grubbs catalyst (benzylidene-bis-(tricyclohexylphosphine)—
‘dichlorcruthenium, 16 mg, 0.002 mmol, 2 mol-%) was added to a
solution of (#)-pent-4-encic acid 2-(3-diisopropylamino-1-
phenylpropyl) -4- (pent-4-enoyloxymethyl) -phenyl ester (483 mg,
0.96 mmol) in dichloromethane (150 ml) and the mixrture was
refluxed fof 96 hrs. under an atmosphere of nitrogen gas,
after which all of the starting material was consumed as
indicated by tlc. The mixture was filtered throuch a short
pad of basic aiumina, and the solvent Was removed in vacuum.
Flash chromatography (solvent system (4)) afforded the
intermediate intramolecular cyclic diester of oct-4-ene-1,8-
dioic acid and 2- (3-diisopropylamino)-1- (phenylpropyl) -4-
hydroxymethyl-phenol (324 mg) as a colourless syrup (tlc: (4).
“Rg 0.68) in 71% yield, mixture of two geometrical isomers.
NMR (CDC1,;, major isomerj:_19;24, 20.61, 23.11, 25.62, 30{55,
33.53, 25.02, 42.41, 48.29, 50.20, 65.30, 114.46, 124.33,
125.58, 127.15, 128.70, 129.29, 131.10, 132.46, 139.54,
l46.76, 147.98, 173.76, 174.39.

A portion of this material (140 mg) was dissolved in ethyl

acetate {10 ml) and hydrogenated at room temperature in the
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presence of palladium-on carbon catalyst to afford the
intramolecular cyclic diester of octane—l,B-dioic acid and 2-
(3—diisoprqpylamino—lfphenylpropyl)—4—hydroxymethyl—phenol in
essentially quantitative yield, 139 mg, colourless oil, tlc:
(4) 0.71.

NMR (CDCl,): 19.36, 20.73, 24.84, 25.28, 28.90, 29.70, 30.57,
33.72, 34.37, 42.39, 48.26, 50;20, 65.26, 114.45, 224.37,
127.11, 128.67, 129.29, 131.18, 132.45, 139.52, >46.77,
147.69, 173.90, 174.15. |

Poly-co-DL-Lactides of Intermediate B _
All reagents were dried over P,0; in vacuum (< 1 mbar) and at
room temperatufe. The reactions were carried out at room

temperature in an atmosphere of dry, oxygen-free nitrogen.

Low Molecular Weight Copolymer

A 15% solution of n-butyllithium (0.36 ml) was injected
through a rubber septum into a stifréd solution of 2-(3-
diisopropylamino—phenylpropyl)—4—hydroxymethyl-phenol (100
mg, Intermediate B) and DL-dilactide (1.5 g)'in 15 ml of-dry
toluene. The-polymefization was allowed to p?oceed for 4 days
at room tempefatﬁre. Distilled water (10 ml) was then added
in order to terminate the polymerization. The ofganic_phase
was éeparated and slowly dropped into 200 ml of methanol. The
precipitated colourless oil was treated with water (100 ml)
and then dried in high wvacuum for 48 hrs. .

The copolymer was obtained in 72.7% yield. NMR analysis (see
‘below) indicated an average molécular weight range of M,
2000-4000 and a weight content of Intermediate B of about
8.4% (NMR). Tlc analysis showed the absence- of monomeric
Intermediate B. Gel permeation chromatography (GPC) analysis

showed a Mw of 1108 and a Mn of 702.
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High Molecular Weight Copolymer

The high molecular weight copolymer was prepared as described
above with the4exception that 3.0 g of DL-dilactide was used.
Precipitation by methanol gave a fluffy white solid which was
carefully washed with water and then dried as desribed to
give the copolymer in 81% yield. NMR analysis (see below)
indicated an average moleculér weight range of M, 4000-8000
and a weight content of Intermediate B of about 2.0%. Tlc
anAIYSis showed the absencé of monomeric Intermediate B. Gel
permeation chromatography (GPC) showed a Mw of 9347 and a Mn
of 6981. Differential scanﬁing calorimetry (DSC) provided a

Tg of 42.5°C.

NMR Analysis

The 'H NMR resonance signals of the poly-lactyl chain were
clearly éeparated from the copolymeric part of Intermediate B
(solvent CDCL,): ’ ,

CH, resonances of the poly-lactyl chain: 1.30-1.60 épm

CH resonances of the poly—léctyl chain: 5.10-5.30 ppm

CH resonances of the connecting lactyl units with the two -
hydroxy groups of Intermediate B: 4.8-5.0 ppm and 5.5-5.7
ppm.

Polymer bound Intermediate B: 1.06-1.11 (CH;),; 2.20-2.30
(CH,CH,), 2.40-2.80 (NCH,), 3.30-3.50 (NCH), 4.45-4.55
(CHCH,), 4.70-4.80 (CH,-OCO-lactyl), 6.70-7.30 (aryl CH).
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h) Inorganic ester

Example:

() -Benzoic acid 2—(3-diisopropylamino-1-§heny1p:opy1);4-
sulphooxymethyl-phenyl ester

_'Hydrochloride' _

To a stirred solution of chlorosulphonic acid (116 mg, 1.0
mmol) in 5 ml of dry diethyl ether was élowly added at 0°C a
solution of (i)-benzoic acid 2-(3-diisopropylaminpf1—phenyl—'
propyl) -4-hydroxymethylphenyl ester (445.6 mg, 1.0 mmol) in 3
ml of drvy diethyl ether:. The gel formed immediately during
the addition was stirred at room temperature until it became
a crystalline consistency (ca. 1 hr). The precipitate was
washed several times with diethyl ether and then dried in
vacuum to give 0.52 g (46% yield) colourless crystals, m.p.
63-65°C. NMR (CDCl,;): 16.85, 17.03, 18.32, 18.49, 32.01,

42 .29, 46.23, 55.23, 55.50, 69.24, 122.52, 126.94, ‘127.15,
129.04, 129.76, 130.25, 133.89, 134.93, 136.85, 141.87,
147.80, 165.19.

i) Benzylic 1-O-B-D-glu¢uronide'ofA2-(3-diisopropylamino-1-‘
_ phenylpropyl) -4-hydroxymethylphenol -
((#) -2- (3-Diisopropylamino-1-phenylpropyl)-4- (1B-D-
glucuronosyloxymeﬁhyl)-phenol). ‘ .
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A solution of methyl 2,3,4-triacetyl-l-a-D-glucuronosyl-
bromide (2.07 g, 4.64 mmol) in 24 ml of dry toluene was
cooled to -25°C under an atmosphere of nitrogen and then
treated with a solution of (%)-benzoic acid 2-(3-diisopropyl-
amino-l—phenylpropyl)-4-hydroxymethylphenyl ester in 7 ml of
toluene. To this mixture was added dropwise with stirring and
Aﬁnder protection from light a solution of silver triflate in
14 ml of toluene (immediate formation of a white precipi-
tate). Thé cooling bath was removed after 15 min and pyridihe
(0.38 ml) was,added. The mixture was diluted wit: ethyl  ace-
tate (200 ml), filtered and'the clear yellow filtrace was
washed sequentially with aqueous-solutions of sodium thio-
sulphate (5%), sodium hydrogen carbonate (5%), and sodium
chloride (20%). The solution was dried with solicd sodium
sulphate, treated with charcoal, filtered and evaporated.to
dryness. The waxy residue was re-dissolved in a small volume
of a solvent mixture consisting of ethyl acetate/heptane/tri-
ethylamine (65/30/5, vol.-%) and applied on a silica gel
flash chromatography column. Elution of the column with the
same solvent mixture, céllection of the appropriacte frac-
‘tions, and evaporation of the combined fractions gave
(+) -benzoic acid 2-(3-diisopropylamino-1l-phenylprcpyl) -4-
(2,3,4-triacetyl-1f-D-glucuronosyloxymethyl) -phenyl ester,
colourless syrup,. tlc (4) 0.70 (starting amine: .31, bromo
glycoside: 0.23), yield 14%.
NMR (CDCl,;, mixture of diastereomers): 20.41, 20.50, 20.60,
20.65, 20.84, 36.49, 42.44, 43.65, 48.73, 52.91, 69.46,
70.43, 71.12, 72.11, 72.60, 73.99, 99.19, 122.91, 126.23,
126.38, 126.54, 127.60,‘127.92, 128.06, 128.09, 128.31,
128.59, 129.38, 130.22, 133.67, 1§4;31, 137.41, 143.52,
148.46, 164.82, 167.26, 169.21, 169.39, 170.07.
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A portion (350 mg) of the above described material was dis-
solved and hydrolyzed in a solvent mixture consisting of
tetrahydfofuran/methanol/aqueous potassium hydroxide (excess,
i2 hrs, 22°C). The mixﬁure was evaporated, re-dissolved in 5
ml of water and the pH was adjusted to 8.3. This solution was
applied to a chromatography column charged with prewashed XaD
2 resin (50 g). The column was washed with water (ca. 250 ml)
and then eluted with methanol. Collection of the appropriate
methanol fractions, and evaporation of the combined fractions
in vacuum gave 111 mg of |
{+)-2-(3-diisopropylamino-1-phenylpropyl)-4-(1f-D-glucurono-
syloxymethyl) -phenol, sodium salt, |

amorphous colourless solid, m.p. = 110-124°C (dec.}, tlc (4)
0.12. NMR (CD,OD, major isomer): 19.43, 19.67, 33.26, 39.63,
42 .27, 48.23, 69.-76, 73.85, 74.70, 75.95, 78.03, 107.64,
117.95, 125.51, 127.36, 128.;'33, 133.83, 134.77, 144.49, A
155.36, 176.76.

IX. Incubations of different compoﬁnds of the invention with

human liver S 9-fraction
a) Incubation of unlabelled substrates

A pooled human liver S 9-preparation was used .to show the in-
- vitro metabolism of different compounds of the invention and
to prove the generation of the active metabolite by'enzymatic

process.

The pooled human liver S-S-preparation was delivered by

Gentest, Woburn, MA, USA.

In a routine assay, 25 pL of pooled human liver S9 (20 mg

protein/mL, H961, Gentest, Woburn, MA, USA) was incubated
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for 2 hrs at 37°C with 40 uM substrate in a 0.01 M potassium
phosphéte buffer in the presence of NADPH (1 mM). The reac-
tion was quenched by the addition of concentrated perchloric
acid and precipitating protein was removed by centrifugation.
The supernatant waé adjusted to pH 3 with concentrated potas-
sium phosphate solution, centrifuged, and injected into the

HPLC for analysis of the respective products.

The analysis of the non-deuterated compounds was pexrformed by
a routine High Pressure Liquid Chromatography (HPLC) method '
with UV-detection.

The incubation resUltsVexpressed in (%) of theoretical turn-

over are presented in Fig. 1.

They ranged from 96 to 63.2%. The formation of the active
metabolite is dependent on the substituents both at the

benzylic and phenolic side of the respective. compounds.

Explanation: _
The prodrugs introduced in the assay show the'foliowing

chemical structure:

Y
X
-
e
7
chemical structure X-/-Y
AcO-/-0OAc . means acetate
HO-/-OBut means hydroxy and p-butyrate
HO-/-0iBut means hydroxy and iso-butyrate
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iButO-/-0iBut means iso-butyrate -
ButoO-/-0But o means n-butyrate
PropO-/-OProp means proprionate

HO-/-OProp . . means hydroxy and proprionate
HO-/;OAC means hydroxy and acetate '
BzO-/-0OBz means benzoate and benzoate
 AcO-/—OiBut means » acetate and isobutyrate
AcO-/-0OBz ' means acetate and benzoate

b) Incubation of labeiled substrates

The.metabolic degradation of the unlabelled hydroxy meta-
bolite (i.e. Intermediate B) and the deuteriated hydroxy-
metabolite (Intermediate d,B) were compared in vitro. Used

were the respective enantiomers and the racemates.

The hydroxy metabolite and the deuteriated hydroxy-metabolite
expressed significant differences in the rate to produce the

corresponding carboxylic acid.

The measurement was performed with an incubation time of 3
hrs at 37.0°C in a concentration of 40 uM. The formation of
the carboxylic acid from the deuteriated hydroxy-metabolite

showed a significantly decreased velocity of 10%.

These in-vitro experiments indicate a reduced metabolic
turnover of the deuteriated compound in vitro, which may

result in higher plasma levels.

c) Receptor binding study

WO 94/11337 discloses that the active metabolite has high
affinity to muscarinic receptors in the guinea-pig bladder.

Different compounds of the present invention were tested in
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a well established standardized assay, measuring the binding
of fH]—methylscopolamine to recombinant human M3 receptors.
BSR-M3H cells transfected with a plasmid encoding the human
muscarinic M3 receptor were used to prepare membranes:in
modified Tris-HCl pH 7.4 buffer using standard techniques. An
aliquot of the membrane preparation was incubated with [’H]-
methylscopoiamine in the presence or absence of different
concentrations of se?eral compounds of the invention for 60
minutes at 25°C. Nonspecific binding was estimated in the
piesence of 1 uM atropihe. Membranes were filtered and washed
three times and the filters were counted to determine the
amount of ﬁH]-methylscopolamine specifically bourd. The fol-
-lowing table shows the IC;y values of several compcunds of

the invention in the M3 receptor binding assay.

Interaction with human M3 receptors in vitro

Prodrug IC;, [nM]
(+)HO-/-OHE , 8.7
(-)HO-/-OH , 1300
(+) HO-/-0iBut 159
(+) HO-/-OBz ' 172

BzO-/-OBz ' 2400

AcO-/-0iBut 3600

AcO-/-~0Bz — 5400

These data clearly showed that derivatization at the phenolic
hydroxyl moiety results in an about 20_times-1ess potent
binding. If both functionalities are derivatized, the binding
is even more dramatically reduéed.AFurthermore, it is demon-
strated that the enantiomers of the active metabolite exhibit
- a marked difference in the binding characteristics to human

M3 receptors.
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The compounds were tested for their énticholinergic activity
in a standard tissue assay, the guinea-pig ileum. A segment
of ileum was obtained from Duncan Hartley guinea-pigs which
were sacrified by cervical dislocation. The tissue was placed
under 1 g tenéion in a 10 ml bath containing Krebs' solution
(pH 7.4, 32°C) and the concentration-dependent ability of
differént compounds to reduce the methacholine-induced (0.8
uM) contractile response was recorded. The IC;, values for
the different substances were calculated and examples-are

presenﬁed in the following table.

‘Anticholinergic activity in guinea-pig ileum in vitro

Prodrug IC;, [nM])
(+)HO-/-OH | 20
(-)HO-/-OH 680
(+)HO-/-0iBut 57
(+)HO-/-0Bz 180
(+)Bz0O~-/-0Bz 220
(+)AcO-/-0iBut 240

These data confirm the results obtained in the receptor
. binding assays and demonstrate that the anticholinergic
aétivity of the compounds decreases with increased

derivatization.

d) Bioclogical membranes

Different.compounds of the invention were tested for their
ability to penetrate the human skin (200 pm thick) in the
‘"Flow through cell" at 32°C according to Tiemessen et al.
(Acta Pharm. Technol. 1998; 34:99-101). Phosphate buffer
(pH 6.2) was used as the acceptor medium. Samples were drawn

at different time points and analysed by RP-HPLC with UV de-
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tection (220 nm). Permeation profiles were plotted and mean
flux rates of different substances were calculated by linear
regression analysis. The data obtained for different com-
pounds of the invention are summarized in the following

table.

Penetration throcugh human skin

Prodrug Flux rate
(ug/cm®/24hrs]
HO-/-OH o 3
’H‘O-/-OiBut 150
iButO-/-0iBut 60
PropOQ- /-OProp 70

Disubstitution of the hydroxy group of HO-/-OH leads to a

2 20-fold increase in skin permeation in relation to the
parent HO-/-OH. Suprisingly monosubstitution of the penclic
hydroxy group resulted in even higher 50-fold penetration

rate through human skin.

Taken togéther, these bioclogical data clearly demonstrate
that the compounds of the invention have a reduced affinity
to bind to human muscarinic M3 receptors. They exhibit an
increased penetration through biological membranes, e.g. the
human skin, and they are rapidly transformed to the active
metabélite, once they have entered the systemic circulation
as shown by the in vitro metabolism by the human liver SS9

preparation.

" Thus, the antimuscarinic prodrugs according to this invention

showed a profile that defines excellent prodrugs.
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Claims

1. 3,3-Diphenylpropylamines of the generai formulae I and
VII':

Formula |

Farmula vit'

wherein R and R' are independently»éelectéd from

a) hydrogen, C,-Cg alkyl, C;-C,, cycloalkyl, substituted or

unsubstituted benzyl, allyl or carbohydrate; or

b) formyl, C,-Cg alkylcarbonyl, cycloalkylcarbonyl, sub-
stituted or unsubstituted arylcarbonyl, preferably benzoyl;

or
c) C,-C¢ alkoxycarbonyl, substituted or unsubstituted aryl-

oxycarbonyl, benzoylacyl, benzbylglycyl, a substituted or

unsubstituted amino acid residue; or
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d) R*
~

//,BLCCL wherein R* and R® independently

RS
' represent hydrogen, C,;-C¢ alkyl, substituted or unsubstituted
. aryl, preferably substituted or unsubstituted phenyl, benzyl
or phenoxyalkyl wherein the alkyl residue has 1 to 4 carbon

atoms and wherein R* and R® may form a ring together with the

amine nitrogen; or

e) : RrR®
\ » s - i
N-SO-- wherein R° and R’ independently
R7/ .

represent C,-C¢ alkyl, substituted or unsubstituted aryl,
preferably substituted or unsubstituted phenyl, cenzyl
or phenoxyalkyl wherein the alkyl residue has 1 to 6 carbon

atoms; or
£) an ester moiety of inorganic acids,

g) -SiRaRch; wherein R,, R,, R, are independently selected

from C,-C, alkyl or aryl, preferably phenyl,

with the proviso that R' is not hydrogen, methyl or benzyl if
R is hYdrogen, R is not ethyl if R' is hydrogen,

X represents a tertiary amino group of formula Ia

R3
—N

Formula la
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wherein R® and R’ represent non-aromatic hydrocarbyl groups,
which may be the same or different and which together contain
at least three carbon atoms, and wherein R? and R’ may form a

ring together with the amine nitrogen,

Y and Z independently represent a single bond between the

(CH,), group and the carbonyl group, O, S or NH,

A represents hydrogen (IH) or deuterium (ZH),

n ig 0 to 12

and

their salts_with physiologically acceptable acids, their free

bases and, when the compounds can be in the form of optical

isomers, the racemic mixture and the individual enantiomers.

2. 3,3-Diphenylpropylamines as claimed in claim 1, wheréin
X is '
“SCH(CHg)g -
- 3. 3,3-Diphenylpropylamines ‘as claimed in claim 2 selected

from phenolic monoesters represented by the general formulae

IT and II‘
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R’
g
Q
=
l Y
A7 A ! l
g
2™
Formuia il

wherein R- represents hydrogen, C,-Cq alkyl or phenyl.

4.  3,3-Diphenylpropylamines as claimed in claim 3 selected
from: , '
(i)fformic acid 2—(3—diisopropylamino-l—phenylpropyl)—4—
hydroxymethylphenyl ester,
(£) -acetic acid 2- (3-diisopropylamino-1-phenylpropyl) -4-
. hydroxymethylphenyl ester,
(i)—propionicvacid 2-(3-diisopropylamino-i-phenyipropyl) -4--
hydroxymethylphenyl ester, .
() -n-butyric acid 2-(3-diisopropylamino—l-phenylprépyl)—4—
- hydroxymethylphenyl ester, .
(t)—isobutyriq acid 2—(3-diisopropylamino—l—phehylpropyl)—4-
hydroxymethylphenyl ester,
AR-(+)4isobutyric acid 2-(3-diisopropylamino—1—phenylpr6pyl)-
4-hydroxyﬁethylpheny1 ester, ' o
(%) -2,2-dimethylpropionic acid ‘2,- (3-diisopropylamino-1-~
phenylpropyl) -4-hydroxymethylphenyl ester,
() -2-acetamidoacetic acid 2- (3-diisopropylamino-1-

phenylpropyl) -4-hydroxymethylphenyl ester,
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(+) -cyclopentanecarboxylic acid 2-(3-diisopropylamino-1-
phenylpropyl) -4 -hydroxymethylphenyl ester,

(+) ~-cyclohexanecarboxylic acid 2-(3-diisopropylamino-1-
phenylpropyl) -4 -hydroxymethylphenyl ester,

(+) -benzoic acid 2—(3—diisépropylamino—l-phenylpropyl)—4—
hydroxymethylphenyl ester,

R- (+) -benzoic ‘acid 2-(3-diisopropylamino-1l-phenylpropyl) -4-
hydroxymethylphenyl ester, '
() -4-methylbenzoic acid 2—(3—diisopropylaminofl—phenyl—
‘propyl)—4—hydroxymethylphenyl estef,

() -2-methylbenzoic acid 2-(3-diisopropylamino-1- phenyl—
propyl)-4 hydroxymethylphenyl ester,

() -2-acetoxybenzoic acid 2- (3-diisopropylamino-1l-phenyl-
propyl) -4-hydroxymethylphenyl ester, |

() -1-naphthoic acid-z—(3—diisopropylamino-l-phenylpropyl)-4-
hydroxymethylphenyl éster,

(*) -2-naphthoic acid 2- (3-diisopropylamino-1-phenylpropyl)-4-
hydroxymethylphenyl ester,

(+) -4-chlorobenzoic acid 2-(3-diisopropylamino-1-phenyl-
propyl)-4-hydroxymethy1phenyi ester, |

() -4-methoxybenzoic acid 2-(3-diisopropylamino-1-phenyl-

- propyl) -4-hydroxymethylphenyl ester,

(+) -2-methoxybenzoic acid 2—(3-diisopropylamino—l—phenle.
propyl) -4-hydroxymethylphenyl ester,

() -4-nitrobenzoic acia 2-(3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester, .

(+) -2-nitrobenzoic acid 2-(3-diisopropylamino-1-phenyl-
"propyl) -4-hydroxymethylphenyl ester,

(i)-malonic acid bis—{2—(3—diisopropylamino-1-phenylpr6pyl)-
4 -hydroxymethyl -phenyl] ester, ‘
(i)—succinic acid bis-[2-(3-diisopropylamino-1-phenylpropyl) -

4-hydroxymethyl -phenyl] ester,
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() -pentanedioic acid bis-(2-(3-diisopropylamino-i-phenyl-
propyl) -4-hydroxymethyl -phenyl] ester, A
(+) -hexanedioic acid bis-[2—(3—diisopropylamino-1-phenyl-

‘propyl) -4-nydroxymethyl-phenyllester.

5. 3,3-Diphenylpropylamines as claimed in claim 2 selected

from identical diesters represented by the general formula
III

Farmuia [l

wherein R~ is defined as in claim 3.

6. 3,3-Ciphenylpropylamines as claimed in claim 5 sélected
ffom: . : '

(+) -formic acid 2-(3—diisopropylamino—l;phénylprcpyl)—4-
formyloxymethylphenyl ester,

() -acetic acid 4-acetoxy-3-(3-diisopropylamino-:-
phenylpropyl)-beﬁzyl ester,

(1) -propionic acid 2-(3-diisopropylamino-l-phenylpropyl)-4--
propionylcxymethylphenyl ester,

(%) -n-butyric acid 4-n-butyryloxymethyl-2-(3-diiscpropyl-
amino-l-phenylpropyl)-phenyl ester,

>(i)-isobutyric acid 2-(3—diisopropylémino-l-phenylpropyl)?4-
isobutyrylomeethylphenyl ester,

(1) -2,2-dimethylpropionic acid 3-(3;diisopropylamino—1—
phenylpropyl) -4~ (2,2-dimethyl -propionyloxy) -benzyl ester,

(+) -benzoic acid 4-benzoyloxymethyi-2-(3—diisopropylamino-1-
phenylprooyl) -phenyl ester, ' |
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R- (+) -benzoic acid 4-benzoyloxymethyl-2- (3-diisopropylamino-
l1-phenylpropyl) -phenyl ester,

(+) -pent-4-enoic acid 2—(3-diisdpropylamino—l—phenylpropyl)—
4- (pent-4-enoyloxymethyl) -phenyl ester,

cyclic oct-4-ene-1,8-diocate of Intermediate B,

cyclic octane-1,8-diocate of Intermediate B,

poly-co-DL-lactides of Intermediate B.

7. 3,3-Diphenylpropylamines as claimed in claim 2 selected

from mixed diesters represented by the general formula IV

Formuia IV

- wherein R* is defined as in claim 3

and -
R’ represents hydrogen, C,-C¢ alkyl or phenyl
with the proviso that R' and R® are not identical.

8. 3,3-Diphenylpropylamines as claimed in claim 7 selected

from: . _

(t) -~acetic acid 2—(3-diisopropylamiho—1—pheny1propyl)—4-‘
formyloxymethylphenyl ester, ' '

(t) -benzcic acid 2-(3-diisopropylamino-1-phenylpropyl) -4-
formyloxymethylphenyl ester,
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() -benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-
acetoxymethylphenyl ester,

R?(+)-benzoic acid 2—(3~diis.opropylamino—l-phenylprc:~pyl)--4-~
acetoxymethylphenyl ester, '

() -isobutyric acid 4-acetoxymethyl-2-(3-diisopropylamino-1-
phenylprole)-phenylIester,' _

R-(+) -isobutyric acid 4- acetoxymethyl -2-(3- d11son*opylam1no—
1- phenylnropyl) -phenyl ester,

(i)-2,2?d;methylproplon1c acid 4-acetoxy-3-(3-diisopropyl-
amino- lAphénylpropyl) -benzyl ester,
'(+)-2 2-dimethylpropionic acid 4- acetoxymethyl 2-{3- dllSO-
propylamino-1- phenylpropyl) -phenyl ester, A

(+) -benzoic acid 4—benzyloxy—3-(3—dllsopropylamino—1-pheny1-
propyl) -benzyl ester. ' '

9. 3,3-Diphenylpropylamines as claimed in claim 2 selected

from benzylic monoesters represented by the general formula V

st e
RTEX}/ESVNY

Formula V

wherein R' is defined as in claim 3.

10. 3,3-Diphenylpropylamines as claimed in claim 9 selected
from: , 1

(i);formic acid 3-(3-diisopropylamino-1-phenylpropyl) -4-
hydrokybenz?l ester,

() ~acetic acid 3-(3QdiiSOpropylamino—l—phenylperyl)-4-
hydroxybenzyl ester,
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kt)~propionic acid 3-(3-diisopropylamino-1l-phenylpropyl)-4-
hydroxybenzyl ester, »

(i)-butyric acid 3-(3-diisopropylamino-l-phenylpropyl) -4-
hydroxybenzyl ester,

(t) -isobutyric acid 3—(3-diisoprépylamino—l-phenylpropyl)-4-
hydroxybenzyl ester,

(t)—2,2—dimethylpropionid acid 3-(3-diisopropylamino-1-
phenylpropyl) -4-hydroxybenzyl ester, |

(+) -benzoic acid 3—(3—diisopfopylamino—1—pheny1pro§y1)—4-

hydroxybenzyi ester.

11. 3,3-Diphenylpropylamines as claimed in claim 2 selected
from ethers and silyl ethers represented by the general for-
mula VI

Formuia V1

wherein at least one of R anle11 is selected from C,-Cg
alkyl, benzyl or -SiR,R,R. as defined in claim 1 and the
other one of R'® and R may additionally represent hydro-

gen, C;-C, alkylcarbonyl or benzoyl.

12. 3,3-Diphenylpropylamines as claimed in claim 11 selected
from:
(i)—2-(3-diisopropylamino-l—phenylpropyl)—4-methoxymethyl—
phenol,
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() -2-(3-diisopropylamino-1-phenylpropyl) -4-ethoxymethyl -
phenol,

() -2-(3-diisopropylamino-1-phenylpropyl) -4-propoxymethyl-
phenol,
(t)-2-(3-diisopropylamino-1-phenylpropyl) -4-isopropoxy-
-methylphenol,

() -2-(3-diisopropylamino-1-phenylpropyl) -4-butoxymethyl -
phenol, | '

() -acetic acid 2—(3-diisopropylamino-l-phenylpropyl)—4-
- methoxymethylphenyl ester,

(t) ~acetic acid 2-(3-diisopropylamino-1-phenylpropyl) -4-
ethoxymethylphenyl ester,
(£)-2-(3-diisopropylamino-l-phenylpropyl)-4-trimethyl-
silanyloxymethylphenol, ’ _
'(i)-diisopropyl—[3-pheny1—3—(2—trimethylsilanyloxy-S—tri-
methylsilanyloxymethylphenyl) -propyl] -amine, ‘
(x)-[3-(3-diisopropylamino-1-phenylpropyl) -4-trimethyl-
silanyloxyphenyl] -methanol,

(+) -diisopropyl- [3- (S-methoxymethyl-2-trimethylsilanyl-
oxyphenyl) -3-phenylpropylamine,

(+) -diisopropyl- [3- (5-ethoxymethyl-2-trimethylsilanyl-
oxyphenyl) -3-phenylpropylamine,
(i)—[4—(tert.—butyl-dimethylsilanyloxy)—3—(3-diisopropy1—
amino-1-phenylpropyl) -phenyl] -methanol,

() ~acetic acid 4- (tert.-butyl-dimethylsilanyloxy)-3-(3-
diisopropylamino-1l-phenylpropyl) -benzyl ester,
(i)—4—(tert.—butyl—dimethylsilanyloxy)—3—(3-diisopropylamin6—
1-phenylpropyl) -phenol,

(1) ~acetic acid 4—(tert.-butyl—diﬁethylsilanyloxy)-2—(3—
'diisopropylamino-l—phenylpropyl)—phenyl éster,
(i)~{3f[2—(tert.-butyl—dimethylsilanyloxy)-5-(tert.—butyl-
' dimethylsilanyloxymethyl)—phenyl]-3‘phenylpropyl}-

diisopropylamine,
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(£) - [4- (tert.-butyl-diphenylsilanyloxy) -3- (3-diisopropyl-
amino—l-phenylpropyl)—phenyl]~methanol,

(1) -~acetic acid 4—(tért.~butyl—diphenylsilanyloxymethyl)—2-
(3-diisopropylamino-1-phenylpropyl) -phenyl ester,
(i)-4-(tert.—butyl—diphenylsilanyloxymethyl)-2—(3-diiso-
propylamino-1-phenylpropyl) -phenol, |
(i)-{3-[2—(tert.-butyi—diphenylsilanyloxy)—5—(tert.—butyl-di—
phenylsilanylpxymethyl)-phenyl]—2—pheny1propyl}—diisopropyl—
amine, -

() -acetic acid 4-benzyloxy-3- (3-diisopropylamino-I-phenyl-
propyl) -benzyl ester,

(£) -benzoic acid 4-benzyloxy-3-(3-diisopropylamino-1-phenyl-
propyl) -benzyl ester,

() -isobutyric acid 4-benzyloxy-3-(3-diisopropylamino-1-
phenylpropyl) -benzyl ester

() ~-2-(3-diisopropylamino-1- phenylpropyl)- —(lB -D-glucurono-
syloxymethyl) -phenol.

13. 3,3-Diphenylpropylamines as claimed in claim 2 selected
from carbonates and carbamates represented by the general

formulae VII and VIII

Formmula Vil F rmula Vil
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" wherein Y, 2 and n are as defined in claim 1 and wherein R*?

and R" represent a C,-C; alkoxycarbonyl group or

R4
~~

N-CO-
5/

R

wherein R* and R® are as defined in claim 1.

14, 3,3-Diphenylpropylamines as claimed in claim 13 selected
from: o
(t)—N—ethcharbamié acid 2- (3-diisopropylamino-1-phenyl-
propyl) -4-hydroxymethylphenyl ester,

() -N,N-dimethylcarbamic acid 2-(3-diisopropylamino-1-
phenylpropyl)-4—hydroxymethy1phenyl ester

(£) -N,N-diethylcarbamic acid 2-(3-diisopropylamino-1-
phenylpropyl) -4-hydroxymethylphenyl ester

() -N-phenylcarbamic acid 2- (3- dllsopropylamlno 1-phenyl-
propyl)-4 hydroxymethylphenyl ester,
(i)-[2-(3-Dllsopropylamlno—l-phenylpropyl)—4—hydroxymethy1—
phenoxycarbonylamino]acetic acid ethyl ester hydrochloride,
(+) -N-ethylcarbamic acid 3- (3-diisopropylamino-1-phenyl-
propyl)-4—N—ethylcarbamoyloxybenzyl ester, |

(t) -N,N-dimethylcarbamic acid 3-(3- diisopropylamino-1-
phenylprooyl) -4-N,N- dlmethylcarbamoyloxybenzyl ester,

() -N,N-diethylcarbamic acid 3-(3 dllsopropylamlno 1-
phenylpropyl) -4-N, N- dlethylcarbamoyloxybenzyl ester,
(i)-N-phenylcarbamic'acid 3-(3~diisopropylamino-1-
phenylpropyl)-4—N-phenylcarbamoyloxybenzyi eéter,
(i)—{4;{2—(3—diisopropylaminb-1—phenylpropyl)-4—hydroxy~
methylphenoxycérbonylamino]-butyl}—carbamic acid 2-(3-
diisopropylamino-1-phenylpropyl) -4-hydroxymethylphenyl ester,
(t) -carbonic acid 2-(3- -diisopropylamirio-1- phenylpropyl) -4-
hydroxymethylphenyl ester ethyl ester,
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(+) ~carbonic acid 2-(3-diisopropylamino-1-phenylpropyl) -4-
hydroxymethylphenyl ester phenyl ester,

(£) -carbonic acid 2—(3—diisopropylamino4l—phenylpropyl)-4—
ethoxycarbonyloxymethylphenyl ester ethyl ester;

(+) -~carbonic acid 2- (3-diisopropylamino-1-phenylpropyl) -4-

phehoxycarbonyloxymethylphenyl ester phenyl ester.
15. 3,3—Diphenylpr6py1amines selected from

(i) compounds of the formulae IX and IX'

0 | o
o 5 0O s
\

)L - Wy

070 (O

_ NJ\ . NJ\

Formula IX : Formula 1X° -

wherein o and p are the same or different and represent the

number of methylene units -+ CH, - and may range from 0 to 6,

(ii) (%) -Benzoic acid 2-(3-diisopropylamino-1l-phenylpropyl) -
4-sulphooxymethyl-phenyl ester

(iii) Poly-co-DL-lactides_of 2—(3—diisopropylamino-phenyl-
propyl) -4-hydroxymethyl -phenol

(iv) (i)-2—(3-Diisopropylémino-l—phenylpropyl)-4-(1B—D-
thcuronosyloxyméthyl)—phenol having the formula
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CoH o+ \,/
o N
D T
H6 H
OH

and

their salts with physiologically acceptable acids, their free

bases ancd, when the compounds can be in the form cf optical

isomers, the racemic mixture and the individual enantiomers.

16. A process for the production of phenolic monoesters

represent=ad by the generai formula II

Formula {i

as defined in claim 3, which comprises treatment of a com-

pound of the formula
- O-H \j//
HOXQ/\»/N
A A , \[/
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with an equivalent of an acylating agent selected from

®)
[
1
R™-C-LG

wherein LG represents a leaving group selected from halo-

.o : .3 . b A N N
genide, carboxylate and imidazolide and R™ is as defined
in claim 2, in an inert solvent in the presence ¢f a conden-

sating agent.

17. A process for the production of phenolic mcncesters rep-

resented by the general formula II'

-as defined in claim 3, which comprises treatment cf two

equivalents cf a compound of the formula

y%%p

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0133



WO 99/58478 PCT/EP99/03212
-~ 110 -

with an acylating agent selected from

=0

1o 0]
n I
Hal-C- (CH,) ,-C-Hal or

- (C}Iz)n_

L o—1

Q=0
0

wherein Hal represents a halogen atom.

18. A process for the production of identical diesters rep-

resented by the general formula III

@ Formuia lli

as defined in claim 5, which comprises treatment c¢f a com-

cound of ﬁhe’formula

_X
T

with at least two equivalents of the acylating agent as de-

fined in claim 16.
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1. A process for the preparation of benzylic mcrncesters

represented by the general formula V

Formuia V.

as defined in claim 9, which comprises treatment cZ a com-

pound ci the formula

at room temperature and under anhydrous conditicns with acti-
vated esters in the presence of enzymes selected Irom lipases

or esterases.

20. A process for the preparation of mixed diescters rep-

resented by the general formula IV

.Forrmia v
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as defined in claim. 7, which comprises acylation c<f a ben-

zylic monoester represented by the general formula V

Formula V
as defined in claim 9 or of a phenolic monoester represented
by the fcrmula II as defined in claim 3.

21. A prccess for the production of ethers represented by

the general formula VI

Foﬁ‘mda vi

as ‘defined in claim 11 wherein R is hydrogen which com-

prises reacting a compound of the formula
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with an alcohol R'@-OH in the presence of an esterification

catalyst.

22. A process for the preparation of ethers reprasented by

the general formula VI

Farmula vi

wherein R*® and R* are as defined in claim 11, which com-

prisesracid or base treatment of free benzylic alcohols

selected from

and
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and

Formula vi

wherein R*° is ‘hydrogen or

Formula Vil

wherein R'? is hydfogen r;md'Rl-3 represents a C,-Cq alkoxycar-

bonyl group or

R4

RS

N-CG-
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wherein R® and R® are as defined in claim 1 or of benzylic

acylates selected from

Formuta iv

Formuta 1l

| OH \N(
YT Y

Formula V

wherein R® and R? are as defined in claim 7 in the presence

of suitable hydroxy reagents.

23. A process for the preparation of ethers of formula VI as
defined in claim 11, which comprises treating a compound of

thevformulé
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with an alkylating agent selected from alkyl halcgenides,
alkyl sulphates and alkyl triflates, said alkyl group having

1 to 6 carbon atoms.

24. A prccess for the preparétion of carbonates and carba-

mates represented by the general formulae VII and VIII

Formula VIl

* Formuta Vil

as defined in claim 13, which comprises reacting a compound

selected from the grouplconsisting of
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~ .
R’ YQ Z NY Rm,o N\,/
o A A ’ A A

Fomwia V Formula Vi

wherein Rl is defined as in claim 3, n is 0 to .12, Bn is ben-
zyl,- one cf R or R is hydrogén and the other one is as de-
fined in claim 11 with activated carbonyl compourds or car-
bonyl precursor reagents selected from haloformates, ketenes,
activated esters, mixed anhydrides of organic or inoxrganic

acids, isocyanates and isothiocyahates.
'25. 3,3-Diphenylpropylamines as claimed in claims 1 to 15

for use as pharmaceutically active substances, especially as

antimuscarinic agents.

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0141



WO 99/58478 PCT/EP99/03212
- 118 -

26. A pharmaceutical composition comprising a 3,3-diphenyl- .
propylamine as claimed in claim 1 to 15 and a compatible

pharmaceutical carrier.

27. Use of a 3,3-diphenylpropylamine as claimed in claims 1

tc 15 for preparing an antimuscarinic drug.
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Case No.: MBHBO00,1121

‘ DECLARATION AND POWER OF ATTORNEY
FOR PATENT APPLICATION

As a below named inventor, I hereby declare that:

Novel Derivatives of 3,3-diphenylpropylimines
the specification of which is attached hereto unless the following space is checked:

X was filed on November 8. 2000 as United States Application Serial Number

I hereby state that | have reviewed and understand the contents of the above-identified specification, including the
claims, as amended by any amendment referred to above, i

country other than the United States, listed below and have also identified below, by checking the box, any foreign
application for Patent or inventor's certificate, or PCT international application having a filing date before that of the

Prior Foreign Application(s):

Number Country Day/Month/Year F iled

1. 98108608.5 EPO 12 May 1998
2

I hereby claim the benefit under 35 U.S.C. § 119(e) of any United States provisional application(s) listed below:

Application Number Filing Date

Pt

Application Number Filing Date Status: patented, pending, abandoned
1. PCT/EP99/03212 11 May 1999 Abandoned

-1-
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I hereby appoint the practitioners associated with the Customer Number provided below to prosecute this
application and to transact all business in the Patent and Trademark Office connected therewith, and I direct that all

correspondence be addressed to that Customer Number.

Customer Number: 020306
Principal attorney or agent: Michael S. Greenfield, Reg. No. 37,142

Telephone number: 312-913-0001

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the

application or any patent issued thereon.

Full name of first inventor: Claus Meese .
Inventor's signature: / / Date: & s‘D{CQW\AQJ Zovo

Residence: Germany

Citizenship: Germany ‘
Post Office Address: Kreuzberger Strasse 50, D-40789 Monheim

22

Full name of second joint inv, ntor:/Bex_n&t Sparf
/ y‘? Date: /3 AC’LC’/’IJC?I" gd@ (\)
/

Inventor's signature:
Residence: Sweden

Citizenship: Sweden
Post Office Address: Drottningstigen 6, S-142 65 Trangsund

VICDONNELL BOEHNEN

4ULBERT & BERGHOFF

300 SOUTH WACKER DRIVE

CR "
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Washington, D.C. 20231

APRIL 02, 2001

ACDONELT, BOEINEN, HULBER & BERGHOPY R MEL

MICHAEL S. GREENFIELD *101591985A*
300 SOUTH WACKER DRIVE, SUITE 3200
CHICAGO, IL 60606

L]

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL- AND FRAME NUMBER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE

INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY,
SUITE 320, WASHINGTON, D.C. 20231. .

RECORDATION DATE: 01/11/2001 REEL/FRAME: 011443/0478
NUMBER OF PAGES: 4

BRIEF: ASSIGNMENT OF ASSIGNOR’S INTEREST (SEE DOCUMENT FOR DETAILS) .

ASSIGNOR: _ .
MEESE, CLAUS DOC DATE: 12/13/2000
ASSIGNOR:
SPARF, BENGT DOC DATE: 12/13/2000
ASSIGNEE:

SCHWARZ PHARMA AG
ALFRED-NOBEL-STRASSE 10
MONHEIM, FED REP GERMANY D-40789

SERIAL NUMBER: 09700094 FILING DATE: 01/02/2001
PATENT NUMBER: ISSUE DATE:

TARA WASHINGTON, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS
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. R 01-24-2001 2T
RS L —
1 01 591 985 Patent and Trademark Office
Attorney Ref. No.: 00,1121
To The Honorable Commissioner of Patents and Trademarks: Please record the attached original documents or copy thereof.
1. Name of conveying parties: 2. Name and address of receiving party(ies)

]

Claus Meese ' Name: Schwarz Pharma AG

Bengt Sparf / // &/

Internal Address:

Additional name(s) of conveying party(ies) attached? [ Yes XNo

3. .Nature of conveyance:

X Assignment 0 Merger
Street Address: Alfred-Nobel-Strafie 10
O Security Agreement O Change of Name City: Country: Zip:. Monheim, Germany D-40789
0O Other Additional name(s) & address(es) attached? O Yes ENo

Execution Date: December 13, 2000

4. Application number(s) or patent number(s): [

.
% . 5
If this document is being filed together with a new application, the execution date of the application is: - - "

A. Patent Application No.(s) B. Patent No.(s)

09/700,094

Additional numbers attached? [0 Yes XNo

5. Name and address of party to whom correspondence concerning i
document should be mailed: 6.  Total number of applicaiions.and-pa&eﬂtsinvcﬁyeaz T

Name: Michae! S. Greenfield RS i

7. Total Fee 37CFR341)....._.__._ $40.00
Company Name: McDonnell, Boehnen, Hulbert & Berghoff B3 Enclosed
O Authorized to be charged to deposit account
Street Address: 300 South Wacker Drive, Suite 3200 8.  Deposit account number: 13-2490
City: Chicago State: IL ZIP: 60606 ' : >
DO NOT USE THIS SPACE /

.

o

9.  Statement and signature.

To the best of my knowledge and belief, the foregoing information is true and correct and any attached copy is a-tfue copy of the original
document. L

/ ,
Michael S. Greenfield /W: J"«Q _0- / Wﬁ Date: January 9, 2001
Printed Name of Person Signing Sigfit)(i N

Total number of pages including cover sheet, attachments, and document: 3

Mail documents to be recorded with required cover sheet information to:

\‘ Commissioner of Patents and Trademarks

/23/2001 GTONI1 00000200 09700094 Box Assignments
FC:581 : 40.00 Dp Washington, D.C. 20231
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FORM PTO-1595 RECORDATION FORM COVER SHEET _ US DEPARTMENT OF COMMERCE
) atent and Trademark Office
PA’EENTS @N]LY Attorney Ref. No.: 00,1121

To The Honorable Commnss:oner of Patents and Trademarks: Please record the attached original documents or copy thereof.
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ASSIGNMENT
Case No.: MBHBO00, 1121 Serial No.:
Inventors: =~
Date of Execution
of Application:

: : Filing Date: November 8, 2000
-

In consideration of One Dollar ($1.00) and other good and valuable considerations in hand paid, the
' receipt and sufficiency whereof are hereby acknowledged, the undersigned hereby assign to:

Schwarz Pharma AG, at Alfred-Nobel-StraBe 10, D-40789 Monheim, Germany

its successors and assigns, the entire right, title and interest in the invention

or improvements of the undersigned
disclosed in an application for Letters Patent of the United States, entitled: :

Novel Derivatives of 3,3-Diphenylpropylamines
and identified as:

Case No. MBHB00,1121

in the offices of MCDONNELL BOEHNEN HULBERT & BERGHOFF and in said application and any and all other
applications, both United States and foreign, which the undersigned may file, either solely or jointly with others,
on said invention or improvements, and in any and all Letters Patent of the United States and foreign countries,
which may be obtained on any of said applications, and in any reissue or extension of such patents, and further
assigns to said assignee the priority right provided by the International Convention.

The undersigned hereby authorize and request the Commissioner of Patents and Trademarks to issue said
Letters Patent to said assignee. ‘

The undersigned hereby authorize and requeét the attorneys of record in said application to insert in. this

assignment the filing date and serial number of said application when officially known, and the date of execution
of the application. '

The undersigned warrant themselves to be the owners of the entire right, title and interest in said

invention or improvements and to have the right to make this assignment, and further warrant that there are no
outstanding prior assignments, licenses, or other encumbrances on the interest herein assigned.

For said considerations the undersigned hereby agree, upon the request and at the expense of said
assignee, its successors and assigns, to execute any and all divisional, continuation and substitute applications for
"said invention or improvements, and any necessary oath, affidavit or declaration relating thereto, and any
application for the reissue or extension of any Letters Patent that may be granted upon said application and any
and all applications and other documents for Letters Patent in foreign countries on said invention or
improvements, that said assignee, its successors or assigns may deem necessary or expedient, and for the said
considerations the undersigned authorize said assignee to apply for patents for said invention or improvements in
its own ‘name in such countries where such procedure is.proper and further agree, upon the request of said
assignee, its successors and assigns, to cooperate to the best of the ability of the undersigned with said assignee,
its successors and- assigns, in any proceedings or transactions involving such applications or patents, including the
Preparation and execution of preliminary statements, giving and producing evidence, and performing any and all
other acts necessary to obtain, maintain and enforce said Letters Patent, both United States and foreign, and vest
all rights therein hereby conveyed in the assignee, its successors and assigns, whereby said Letters Patent will be

“““““““““
kel A - . .

MCDONNELL BOEHNEN
HULBERT & BERGHOFF

300 SOUTH WACKER DRIVE
CHICAGO, ILLINOIS 60606
TELEPHONE (312) 813-0001
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held and enjoyed by the said assignee, its successors and assigns, to the full end of the term for which said Letters "
- Patent will be granted, as fully and entirely as the same would have been held and enjoyéd by the undersigned if
this assignment had not been made. ' :

WITNESS my hand and seal this 8, day beeg wher, 2000 '
_ Claus Meese

State of N

County of

The foregoing instrument was acknowledged before me this day of

3 by

NOTARY PUBLIC

WITNESS my hand and seal this[3/hday of DEceripey 2000

Bengt Spé%’/ /ﬂ // . : ).

State of S we Cff 7‘;

County of ~(/(’/,);D5ﬁ /7

The foregoing instrument was acknowledged before_ me this ’3 f /~ day of
De(.?mb(’r ,Q.otv by B(;’Lf}f 5@/’“‘1: e ‘ |
_ N r I (44, s >
| | | 7/////4//4/;/%//774//\
NOTARY PUBLIC i UPf Snln Sutrod €
LGunnar!Jnngman

Fee. 5EkK 130
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UR. Nr. i61.3 far 2000

Die umstehende Unterschrift von Herrn Dr. Claus Othmar
Meese, geboren am 17. luli 1945, wohnhaft Kreuzberger
StraBe 50 in 40789 Monheim am Rhein, ausgewiesen durch
Vorlage seines Personalauswéises, beglaubige ich hier- .

mit a‘u'fgrund vor mir erfolgter Fertigung..

. Monheim am Rhein, den 08. Dezember 20004

“““““““‘\‘ — ———— -

S

//
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Docket No. 55647-C (45107)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: C. Meese, et al.

SERIAL NO.: Not Yet Assigned
[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]

FILED: Herewith
FOR: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

Mail Stop: Patent Application
Commissioner for Patents
P.O. Box 1450

Arlington, VA 22313-1450

Sir:
PRELIMINARY AMENDMENT
Applicants kindly ask that the above-identified application, filed herewith, be amended

prior to examination as set forth below.
Amendments to the specification are reflected on page 2 of this paper.

\

Amendments to the claims are reflected in the listing of claims which begins on page 3 of this

paper.

Remarks begin on page 21 of this paper.
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APPLICANT: C. Meese et al.
U.S.S.N.: Not Yet Assigned
[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]
Page 2

Amendments to the specification:

On page 1, please insert the following paragraph following the title of the invention:

The present application is a Continuation Application of USSN 09/700,094, filed January
2. 2001, which in turn claimed the priority benefit of PCT/EP99/03212, filed May 11, 1999.
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APPLICANT: C. Meese et al.
U.S.S.N. Not Yet Assigned
[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]
Page 3

REMARKS
This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of claims:

Claims 1-27 (cancelled).

Claim 28 (new): A 3,3-Diphenylpropylamine of the formula I:

“Formula I

wherein R and R’ are independently

a) hydrogen, C;-Cs alkyl, C3-C;¢ cycloalkyl, substituted or unsubstituted benzyl, allyl or
carbohydrate;

b) C;-C¢ alkoxycarbonyl, substituted or unsubstituted aryloxycarbonyl, benzoylacyl,

benzoylglycyl, a substituted or unsubstituted amino acid residue;
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APPLICANT: C. Meese et al.
- U.S.S.N.: Not Yet Assigned
[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]
Page 4

R4
Snco-
c) R® wherein R* and R’ independently represent hydrogen, C;-Cs alkyl,
substituted or unsubstituted aryl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 4

carbon atoms or R* and R® form a ring together with the amine nitrogen;

RB
~—
a) R7/

unsubstituted aryl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 6 carbon atoms;

N-SO~
wherein R® and _R7 independently represent C;-Cs alkyl, substituted or

€) an ester moiety of inorganic acids, or
) -SiR,RuR., wherein R,, Ry, R, are independently C;-C, alkyl or aryl,

with the proviso that at least one of R’ and R is not hydrogen, and the proviso that R’ is not
methyl or benzyl when R is hydrogen, and R is not ethyl when R’ is hydrogen,

X represents a tertiary amino group of formula Ia

R8
\R9

~ Formula la
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APPLICANT: C. Meese et al.
U.S.S.N.: Not Yet Assigned
[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]
Page 5

wherein R® and R’ represent C,.C ¢ alkyl groups, which may be the same or different and which
together contain at least three carbon atoms, or R® and R® may form a ring together with the

amine nitrogen,
A represents hydrogen (‘H) or deuterium (°H), and

their salts with physiologically acceptable acids, their free bases and, when the compounds are in

the form of optical isomers, the racemic mixture and the individual enantiomers.

Claim 29 (new): The 3,3-Diphenylpropylamine as claimed in claim 28, wherein X is

/CH(CH:a)z
“SCH(CHg)a

Claim 30 (new): The 3,3-Diphenylpropylamine as claimed in claim 29 selected from:
()-2-acetamidoacetic acid 2-(3-diisopropylamino-l-phenylpropyl)-4-hydroxymethylphenyl
ester,

(+)-malonic acid bis-[2-(3-diisopropylamino-l-phenylpropyl)-4-hydroxymethylphenyl] ester,
(%)-succinic acid bis-[2-(3-diisopropylamino-I-phenylpropyl)-4-hydroxymethyl-phenyl] ester,
()-pentanedioic acid bis-[2-(3-diisopropylamino-l-phenylpropyl)-4-hydroxymethyl-phenyl]
ester,

(+)-hexanedioic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl] ester.

Claim 31 (new): A 3,3-Diphenylpropylamine of the formula VI:
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APPLICANT: C. Meese et al.
U.S.S.N.: Not Yet Assigned
[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]
Page 6

Formuia VI

wherein A represents hydrogen (*H) or deuterium (*H), and

their salts with physiologically acceptable acids, their free bases and, when the compounds are in

the form of optical isomers, the racemic mixture and the individual enantiomers, and

wherein one of R'” and R'! is selected from C;-Cg alkyl, benzyl, alkoxycarbonyl, C(O)NR'R’
and -SiR.RyR. and the other of R'%and R" represents hydrogen.

Claim 32 (new): The 3,3-Diphenylpropylamine as claimed in claim 31 selected from the group
consisting of:

(%)-2-(3-diisopropylamino-l-phenylpropyl)-4-methoxymethyl-phenol,
(%)-2-(3-diisopropylamino-l-phenylpropyl)-4-ethoxymethyl-phenol,
(2)-2-(3-diisopropylamino-l-phenylpropyl)-4-propoxymethyl-phenol,
(%)-2-(3-diisopropylamino-1-phenylpropyl)-4-isopropoxy-methylphenol,
(£)-2-(3-diisopropylamino-l-phenylpropyl)-4-butoxymethyl-phenol,

(£)-acetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-methoxymethylphenyl ester,
(¥)-acetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-ethoxymethylphenyl ester,
(£)-2-(3-diisopropylamino-l-phenylpropyl)-4-trimethyl-silanyloxymethylphenol,
(+)-diisopropyl-[3-phenyl-3-(2-trimethylsilanyloxy-5-trimethylsilanyloxymethylphenyl)-propyl]-
amine,

(£)-[3-(3-diisopropylamino-1-phenylpropyl)-4-trimethylsilanyloxyphenyl]-methanol,
(£)-diisopropyl-[3-(5-methoxymethyl-2-trimethylsilanyloxyphenyl)-3-phenylpropylamine,
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APPLICANT: C. Meese et al.
U.S.S.N.: Not Yet Assigned
[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]
Page 7

(%)-diisopropyl-[3-(5-ethoxymethyl-2-trimethylsilanyloxyphenyl)-3-phenylpropylamine,
(%)-[4-(tert-butyl-dimethylsilanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-phenyl]-
methanol,

(%)-acetic acid 4-(tert-butyl-dimethylsilanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-benzyl
ester,

()-4-(tert-butyl-dimethylsilanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-phenol,

(%)-acetic acid 4-(tert-butyl-dimethylsilanyloxy)-2-(3-diisopropylamino-1-phenylpropyl)-phenyl
ester,

(#)- {3-[2-(tert-butyl-dimethylsilanyloxy)-5-(tert-butyl-dimethylsilanyloxymethyl)-phenyl]-3-
phenylpropyl}-diisopropylamine,
(£)-[4-(tert-butyl-diphenylsilanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-phenyi]-
methanol,

(%)-acetic acid 4-(tert-butyl-diphenylsilanyloxymethyl)-2-(3-diisopropylamino-1-phenylpropyl)-
phenyl ester,
(%)-4-(tert-butyl-diphenylsilanyloxymethyl)-2-(3-diisopropylamino-l-phenylpropyl)-phenol,
(%)-{3-[2-(tert-butyl-diphenylsilanyloxy)-5-(tert-butyl-diphenylsilanyloxymethyl)-phenyl]-2-
phenylpropyl}-diisopropylamine,

(%)-acetic acid 4-benzyloxy-3-(3-diisopropylamino-l-phenyl-propyl)-benzyl ester,

(x)-benzoic acid 4-benzyloxy-3-(3-diisopropylamino-1-phenyl-propyl)-benzyl ester,
(%)-1sobutyric acid 4-benzyloxy-3-(3-diisopropylamino-l-phenylpropyl)-benzyl ester, and
(%)-2-(3-diisopropylamino-1-phenylpropyl)-4-(13-D-glucurono-syloxymethyl)-phenol.

Claim 33 (new): The 3,3-Diphenylpropylamines as claimed in claim 31 selected from

carbonates and carbamates represented by the formula VII
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APPLICANT: C. Meese et al.
U.S.S.N.: Not Yet Assigned
[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]
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CH,

ORP H,C
o
T

CH,

CH,

Rl

Formula VII
wherein R'? and R" represent a C;-Cg alkoxycarbonyl group or
R4
~

N-CO-
/

R5

Claim 34 (new): The 3,3-Diphenylpropylamine as claimed in claim 33 selected from
()-N-ethylcarbamic acid 2-(3-diisopropylamino-l-phenyl-propyl)-4-hydroxymethylphenyl ester,
(£)-N,N-dimethylcarbamic acid 2-(3-diisopropylamino-l-phenylpropyl)-4-hydroxymethylphenyl
ester

(£)-N,N-diethylcarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl
ester

(*)-N-phenylcarbamic acid 2-(3-diisopropylamino-l-phenyl-propyl)-4-hydroxymethylphenyl
ester,
(%)-[2-(3-Diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenoxycarbonylamino]acetic
acid ethyl ester hydrochloride,

(*)-N-ethylcarbamic acid 3-(3-diisopropylamino-l-phenylpropyl)-4-N-ethylcarbamoyloxybenzyl
ester,

(£)-N,N-dimethylcarbamic acid 3-(3-diisopropylamino-l-phenylpropyl)-4-N,N-
dimethylcarbamoyloxybenzyl ester,

(%)-N,N-diethylcarbamic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-N,N-

diethylcarbamoyloxybenzyl ester,

Patent Owner, UCB Pharma GmbH - Exhibit 2011 - 0161



APPLICANT: C. Meese et al.
U.S.S.N.: Not Yet Assigned
‘ [Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]
Page 9

(#)-N-phenylcarbamic acid 3-(3-diisopropylamino-l-phenylpropyl)-4-N-
phenylcarbamoyloxybenzyl ester,
(#)-{4-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxy-methylphenoxycarbonylamino]- -
butyl}-carbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester,
(£)-carbonic acid 2-(3-diisopropylamino-l-phenylpropyl)-4-hydroxymethylphenyl ester ethyl
ester,

(¥)-carbonic acid 2-(3-diisopropylamino-l-phenylpropyl)-4-hydroxymethylphenyl ester phenyl
ester,

(£)-carbonic acid 2-(3-diisopropylamino-l-phenylpropyl)-4-ethoxycarbonyloxymethylphenyl

" ester ethyl ester, and

(¥)-carbonic acid 2-(3 -diisopropylarnino-1-phepylpropyl)-4-phenoxycarbonyloxymethylphenyl

ester phenyl ester.

Claim 35 (new): The 3,3-Diphenylpropylamine selected from the group consisting of:
(1) (x)-Benzoic acid 2-(3-diisopropylamino-l-phenylpropyl)-4-sulphooxymethyl-phenyl

ester,

(i) (%) -2- (3-Diisopropylamino-1-phenylpropyl) -4- (1B-D-glucuronosyloxymethyl)- phenol

having the formula

and
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their salts with physiologically acceptable acids, their free bases and, when the compounds are

in the form of optical isomers, the racemic mixture and the individual enantiomers.

Claim 36 (new): A 3,3-Diphenylpropylamine of the formula VII":

Formula VII'

wherein R is

a) C1-Cs alkyl, C3-Cyg cycloalkyl, substituted or unsubstituted benzyl, allyl or carbohydrate;
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b) C,-Cs alkoxycarbonyl, substituted or unsubstituted aryloxycarbonyl, benzoylacyl,

benzoylglycyl, a substituted or unsubstituted amino acid residue;

©)

- wherein R* and R’ independently

represent hydrogen, C,-C¢ alkyl, substituted or unsubstituted aryl, benzyl or phenoxyalkyl
wherein the alkyl residue has 1 to 4 carbon atoms and wherein R* and R® may form a ring
together with the amine nitrogen;
d)

R®

' /N—Soz'_ wherein R® and R’ independently

. R’

represent C;-Cs alkyl, substituted or unsubstituted aryl, benzyl or phenoxyalkyl wherein the alkyl
residue has 1 to 6 carbon atoms;

€) an ester moiety of inorganic acids; or

f) -SiR.RpRc, wherein R,, Ry, R, are independently selected from C;-Cy alkyl or aryl,

with the proviso that R” is not hydrogen, methyl or benzyl if R is hydrogen, R is not ethyl if R” is
hydrogen,

X represents a tertiary amino group of formula Ia

R®
X
—N
N
R” Formula Ia
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APPLICANT: C. Meese et al.
U.S.S.N.: Not Yet Assigned
[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]
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wherein R® and R’ represent non-aromatic hydrocarbyl groups, which may be the same or
different and which together contain at least three carbon atoms, and wherein R® and R’ may form
a ring together with the amine nitrogen,

Y and Z independently represent O, S or NH,

A represents hydrogen (‘H) or deuterium (H),

nis 0to 12, and

their salts with physiologically acceptable acids, their free bases and, when the compounds are in

the form of optical isomers, the racemic mixture and the individual enantiomers.

Claim 37 (new): The 3,3-Diphenylpropylamines as claimed in claim 36, wherein X is

[CH(CHy),
—N

\

CH(CH,),

Claim 38 (new): The 3,3-Diphenylpropylamine as claimed in claim 37 selected from carbonates

and carbonates represented by the formula VIII:
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Page 13 ‘

Formula v

wherein Y and Z independently represent O or NH, and
R represents a C;-Cg alkoxycarbonyl group or
R?
\
N—CO—
RS

Claim 39 (new): A pharmaceutical composition comprising a 3,3-diphenylpropylamine

according to any one of claims 28-38 and a pharmaceutically acceptable carrier.

Claim 40 (new): A pharmaceutical composition of claim 39 wherein the composition is a patch

formulation.
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US.S.N.:

Page 14

C. Meese et al.

Not Yet Assigned

[Continuation of USSN 09/700,094]
[Express Mail Label EV 342587673US]

Claim 41 (new): A process for the production of ethers according to claim 31, wherein R'! is

hydrogen, which comprises reacting a compound of the formula

O-H T
T

with an alcohol R'°-OH in the presence of an esterification catalyst.

Claim 42 (new): A process for the preparation of ethers according to claim 31, which comprises

acid or base treatment, in the presence of suitable hydroxy reagents, of a compound selected

from
HGQ
A
(@
A A
(b)
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Page 15
R‘fo
o X
A A ‘ \\/
(©) Formula {l
Rﬁ

(d) Formuia vi

wherein R'® is hydrogen,

Formula Vil

(e)

wherein R'?is hydrogen and R’ represents a C;-Cg alkoxycarbonyl group or

R4
Snco

R
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wherein R* and R® independently represent hydrogen, C,-Cs alkyl, substituted or unsubstituted
aryl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 4 carbon atoms or R* and R’

form a ring together with the amine nitrogen, and

® benzylic acylates selected from

R'\ 2°

S
~ 7
1 Z .
R Ti/\A N\r
Formuia Il

Formuia Iv
and

Formuia V
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wherein R' is hydrogen, C;-Cs alkyl or phenyl, and R? represents hydrogen, C;-Cg¢ alkyl or
phenyl, with the proviso that R' and R? are not identical.

Claim 43 (new): A process for the preparation of ethers of formula VI according to claim 31,

which comprises treating a compound of the formula

with an alkylating agent selected from alkyl halides, alkyl sulphates and alkyl triflates, said alkyl

group having 1 to 6 carbon atoms.

Claim 44 (new): A process for the preparation of carbonates and carbamates as claimed in

claim 33, represented by formula VII:
Rﬂ
[
o

Y
wod I~
3

Formuia Vi!

which comprises reacting a compound selected from the group consisting of

(@
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(b)

(c)
oo X e
Formula {]
(d)
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O Formula V

and

(e)

Formuia vi

wherein R' represents hydrogen, C,-Cs alkyl or phenyl, nis 0 to 12, Bn is benzyl, one of R or
R'!is hydrogen and the other one is C;-Cs alkyl, benzyl, -SiR.RyRc, Ci-Cs alkylcarbonyl or
benzoyl, wherein R,, Ry, R are independently C;-Cy alkyl or aryl,

with activated carbonyl compounds or carbonyl precursor reagents selected from haloformates,
ketenes, activated esters, mixed anhydrides of organic or inorganic acids, isocyanates and

isothiocyanates.

Claim 45 (new): A process for the preparation of carbonates and carbamates according to claim

33 which comprises reacting a compound of formula
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with activated carbonyl compounds or carbonyl precursor reagents selected from haloformates,

isocyanates and isothiocyanates.

Claim 46 (new): A method of antagonizing a muscarinic receptor, the method comprising

contacting the receptor with a compound according to any one of claims 28-38.

Claim 47 (new): A method of treating a disease in a mammal that is amenable to treatment by
antagonizing muscarinic receptors in the mammal, the method comprising administering an
amount of a composition according to claim 39 effective to diminish or eliminate symptoms of
the disease.

Claim 48 (new): The method according to claim 47 wherein the disease is urinary incontinence.

Claim 49 (new): The method according to claim 48 wherein the mammal is a human.
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REMARKS
Claims 1-27 were cancelled and new claims 28-49 have been added. No new matter has
been added by virtue of the amendments; support therefor being found throughout the
specification and in the original claims of the application. Additionally, the within amendment is
presented in large part, merely to exclude subject matter that stands allowed in parent
application, USSN 09/700,094.

Early examination and allowance of the application are earnestly solicited.

Respectfully submitted,

Christine C. O'Day (Reg. 38,256)
John B. Alexander, Ph.D. (Reg. 48,399)
EDWARDS & ANGELL, LLP
P.O. Box 55874
Boston, MA 02205
Date: = January 27, 2004 (617) 439-4444
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Docket No. 55647-C (45107)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  C. Meese et al.

Serial No.: 10/766,263 GROUP: Not Yet Assigned
.+ Filed: January 27, 2004 EXAMINER: Not Yet Assigned
For: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
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CERTIFICATE OF MAILING
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is
being deposited with the United States Postal Service on the date shown below with sufficient postage as first
class mail in an envelope addressed to the: Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450.

Date_ i !gloq ‘ By:__duaak N Qullon
Susan M. Dillon
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Sir:

INFORMATION DISCLOSURE STATEMENT
In accordance with the provisions of 37 C.F.R. §§1.56 and 1.97, Applicants herewith
submit the publications and/or patents shown on the attached form PTO-1449, for consideration

by the Examiner in connection with the examination of the above-identified patent application.

REMARKS
In accordance with the provisions of 37 C.F.R. §1.97, this statement is being filed:
X (1) within three (3) months of the Filing Date or before the mailing date of

the First Office Action on the merits; or
(2)  within three months of the mailing date of the Written Opposition issued
by the: Patent Office (dated ); or
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C. Meese et al.
U.S.S.N. 10/766,263

Page 2

_ 3) after the period defined in (1) but before the mailing date of a Final
Rejection or Notice of Allowance, and the requisite Certification or fee
under Rule 1.17(p), namely $180.00, is included herein; or

- 4) after the mailing date of a Final Rejection or Notice of Allowance but
before the payment of the Issue Fee, and the requisite Certification,

petition, and petition fee are included herein.

It is respectfully requested that each of the documents shown on the attached form(s)

PTO-1449 be made of record in this application. Copies of these documents (CHECK ONE):

X Patent No. 5,686,464 is enclosed herewith; and

X all others have been cited in the parent application, and are thus not being

resubmitted herein.
Early examination and allowance of the present application are respectfully solicited.

FEE AUTHORIZATION
Should any fees associated with the submission be required, the Commissioner is
authorized to charge the missing fee to our Deposit Account, No. 04-1105. Any overpayments

should be credited to said Deposit Account.

Respectfully submitted,

W‘:— ( L~
Christine C. O’Day (Reg. 38,256)
Edwards & Angell, LLP
PO Box 55874
Boston, MA 02205
Date: y-9-04 (617) 439-4444
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FORM PTO-1449 {7 rapet>”

INFORMATION DISCLOSURE STATEMENT APPLICANT(S): C.Meeseetal.

DOCKET NO.: 55647-C (45107) SERIAL NO.: 10/766,263

FILING DATE: January 27, 2004 GROUP NO.: Not Yet Assigned

UNITED STATES PATENT DOCUMENTS

EXAM. FILING DATE
INITIALS DOCUMENT DATE NAME CLASS | SUBCLASS | IF APPROPRIATE
NUMBER
AA 6,313,132 B1 11/6/01 |R. Johansson, et al. 514 277
AB 5,686,464 11/11/97 |R. Johansson et al. 514 315
FOREIGN PATENT DOCUMENTS
DOCUMENT ‘ : TRANSLATION
NUMBER DATE COUNTRY CLASS | SUBCLASS YES/NO
AC | WO 89/06644 7/27/89 |WIPO
AD | WO 94/11337 5/26/94 |WIPO
OTHER DOCUMENTS (INCLUDING AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.)
AD |Nilvebrant et al., European Journal of Pharmacology, 327(1997) pp. 195-207.
AE |Nilvebrant et al., Pharmacology and Toxicology, Vol. 81, pp. 169-172, 1997
AF |Nilvebrant et al., Life Sciences. Vol. 60 (13/14), pp. 1129-1136, 1997
AG |Postlind et al., Drug Metabolism and Disposition, Vol. 26 (4), pp. 289-293, 1998
AH [Andersson et al., Drug Metabolism and Disposition, Vol. 26 (6), pp. 528-535, 1998
Al [Brynne et al., J. Clin. Pharm. Ther., Vol. 35 (7), pp. 287-295, 1997
Examiner: Date:
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WwWw.uspto.gov

r APPLICATION NO. FILING DATE 1 FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. J CONFIRMATION NO. ]
10/766,263 01/27/2004 Claus Meese 55647-C (45107) 3433
21874 7590 09/28/2004 I EXAMINER I
EDWARDS & ANGELL, LLP TUCKER, ZACHARY C
P.O. BOX 55874
BOSTON. MA 02205 [ arTuwr PAPERNUMBER |

1624

DATE MAILED: 09/28/2004

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

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)
10/766,263 MEESE ET AL.
Office Action Summary Examiner At Unit
Zachary C. Tucker 1624

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. §133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1] Responsive to communication(s) filedon ____
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 18-49 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) _____is/are allowed.
6)(] Claim(s) _____is/are rejected.
7)0J Claim(s) _____is/are objected to.

8)XI Claim(s) 18-49 are subject to restriction and/or election requirement.

Application Papers

9)[1] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 27 January 2004 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)IX] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)(JAIl  b)[J] Some * ¢)[ ] None of:
1.[] Certified copies of the priority documents have been received.
2.1 Certified copies of the priority documents have been received in Application No. 09/700,094.
3.[J Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _.

3) [X Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 12Apr04. 6) ] Other: .

U.S. Pat.ent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 24092004
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Application/Control Number: 10/766,263 Page 2
Art Unit: 1624

Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. 121:

l. Claims 28, 29, 31, 32, 36, 37, 39, 41-43 and 46-49 (all in part), drawn to
compounds of formulae (1), (VII) and (VII'), wherein both of or one of R
and R’ is alkyl, cycloalkyl or benzyl, the other one of R and R’ being
hydrogen when both are not as defined as in this Group, classified in
class/subclass 564/316 (aromatic amines with an ether function), a
process for making the compounds, pharmaceutical compositions
comprising the compounds and methods of treatment with the
compounds.

Il. Claims 28, 29, 31, 33, 34, 36-39 and 44-49 (all in part), drawn to
carbonate compounds of formulae (1), (V1), (VI1), (VII') and (VIIl) wherein
both of or one of R and R’ is alkoxycarbonyl, aryloxycarbonyl or
benzoylcarbonyl, the other one of R and R’ being hydrogen when both are
not as defined as in this Group, classified in class/subclass 558/269
(compounds with two carbonate groups), 5568/275 (whenonly R is a
carbonate group), 558/276 (when only R’ is a carbonate group), a process
for making the compounds, pharmaceutical compositions comprising the
compounds and methods of treatment with the compounds.

.  Claims 28, 29, 32, 35, 36, 37, 39, 46, 47 and 49 (all in part) drawn to
compounds of formulae (1) and (VIl), wherein both of R and R’ or one of R

and R’ are a carbohydrate, classified in class 536 (different subclasses
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Application/Control Number: 10/766,263 Page 3
Art Unit: 1624

depending on the identity of the carbohydrate moiety), pharmaceutical
compositions comprising the compounds and methods of treatment with
the compounds.

IV. Claims 28, 29, 30, 35, 36, 37, 38, 39 and 46-49 (all in part) drawn to
compounds of formulae (1), (VIl) and (VII') wherein both of R and R’ or one
of R and R’ are benzoylglycyl or a substituted amino acid residue,
classified in class/subclasses depending on the identity of the amino acid
residue, pharmaceutical compositions comprising the compounds and
methods of treatment with the compounds.

V. Claims 28, 29, 33, 34, 36, 37, 39 and 44-49 (all in part), drawn to
compounds of formulae (1), (VI), (VII), (VII') and (VIII), wherein both of R
and R’ or one of R and R’ are C(O)NR*R’ (carbamate esters) classified in
class/subclasses 560/32 (when R* or R® is aryl) and in 560/132 (when
both of R* and R® are acyclic), process for making the compounds,
pharmaceutical compositions comprising the compounds and methods of
treatment with the compounds.

VI.  Claims 28, 29, 36, 37, 39 and 46-49 (all in part), drawn to compounds of
formulae (1) and (VII'), wherein both of R and R’ or one of R and R’ are
S(0)NR®R’ (sulfamate esters) classified in class/subclass 558/48,
pharmaceutical compositions comprising the compounds and methods of

treatment with the compounds.
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Application/Control Number: 10/766,263 Page 4
Art Unit: 1624

VII.  Claims 28, 29, 35, 36, 37, 39, 46-49 (all in part) drawn to compounds of
formulae (1) and (VII') wherein both of R and R’ or one of R and R’ are
esters of inorganic acids, classified according to the identity of the
esterifying inorganic acid, for example, class/subclass 558/207 (phosphate
esters), 558/286 (borate esters), 558/20 (sulfate esters) pharmaceutical
compositions comprising the compounds and methods of treatment with
the compounds.

VIIl. Claims 28, 29, 31, 32, 36, 37, 39, 31 and 46-49 (all in part) drawn to
compounds of formulae (1), (V1) and (VII') wherein both of R and R’ or one
of R and R’ are a silanyl group —SiRaRuR¢, classified in class/subclass
556/465, pharmaceutical compositions comprising the compounds and
methods of treatment with the compounds.

IX. Claims 28, 29, 32, 33, 34, 36, 37, 38, 39 and 46-49 (all in part) drawn to
compounds according to formulae (1), (VII) and (VII') wherein one of R and
R’ is a different functional group from Groups I-VIII hereinabove than the
other one of R and R’ — mixed compounds. These compounds are
variously classified, according to the combination of functional groups.
Further restriction could be required if this group is elected.

X.  Claim 30 (in part), the second through fifth compounds named in the
claim, classified in class 560. These compounds have been patented in

US 6,713,464, the parent case of the instant application.
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Application/Control Number: 10/766,263 Page 5
Art Unit: 1624

Xl.  Claim 40, drawn to a drug delivery device for administering a compound of
formulae (1), (VI), (VII), (VII') and (VIII), (a patch), classified in
class/subclass 424/449. Further restriction will be required should this
Group be elected.

The inventions are distinct, each from the other because:

As evidenced by the different classifications, the compounds set forth in Groups
|-X above have acquired a separate status in the art and would require separate
searches which are not overlapping. Each one of the Groups set forth in this
requirement is not an obvious variant of any other Group herein. So, each group
requires a different search of the chemical literature to evaluate the patentability of
compounds in that Group.

The compounds falling into the different categories |-X set forth above are
patentably distinct as well.

Devices as set forth in Group Xl require a separate search of the medical
literature than do simple pharmaceutical compositions comprising the compounds. A
patch is actually not a composition, it is a device.

The mixed compounds in Group IX will necessitate a search of the chemical
literature relating to synthesis of such complexl.y substituted compounds in order to
evaluate compliance with the first paragraph of 35 U.S.C. 112 of claims drawn to such
compounds.

Because these inventions are distinct for the reasons given above and have

acquired a separate status in the art because of their recognized divergent subject
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Application/Control Number: 10/766,263 Page 6
Art Unit; 1624

matter, restriction for examination purposes as indicated is proper. A showing of
separate classification is prima facie evidence of.

1. Separate classification.

2. Separate status in the art.

3. Different field of search.

Comments

The second through fifth compounds named in instant claim 30, in Group IX
above, have already been patented in US 6,713,464, which is the parent of the instant
application.

Compounds possessing both ester and ether functions or ester and silylether
functions, which are recited in claim 32, do not find antecedent basis in claim 31.

The last named compound in claim 32 also does not find antecedent basis in
claim 31.

Claim 38 includes a spelling error, “...carbonates and carbonates...”

Conclusion

Any inquiry concerning this communication should be directed to Zachary Tucker
whose telephone number is (571) 272-0677. The examiner can normally be reached
Monday-Friday from 6:30am to 3:00pm. If Attempts to reach the examiner are
unsuccessful, the examiner's supervisor, Mukund Shah, can be reached at (571) 272-
0674.

If, after a 24-hour period, Dr. Shah is unreachable, contact the examiner’s acting
supervisor, James O. Wilson, at (571) 272-0661.

The fax number for the organization where this application or proceeding is
assigned is (703) 308-4556 for regular communications and (703) 308-4242 for after-

final communications.

Any inquiry of a general nature or relating to the statusof this app :’a/a)n or
proceeding should be directed to the receptionist whose tthp ne nu Mﬁ) 272-
YMO

2717. / /

zt kﬁﬁg /

. RPR\MA KXAMINER
Z g) Z ART UNIT 1624
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FORM PTO-1449 "I7g a0t

INFORMATION DISCLOSURE STATEMENT

DOCKET NO.: 55647-C (45107) " | SERIAL NO.: 10/766,263
APPLICANT(S): C.Meese etal.
FILING DATE: January 27, 2004 GROUP NO.: —Nek¥Yelissighed— | 2¢

UNITED STATES PATENT DOCUMENTS

EXAM. FILING DATE
INITIALS DOCUMENT DATE NAME CLASS | SUBCLASS | IF APPROPRIATE
NUMBER .
21 AA 6,313,132 B1 11/6/01 |R. Johansson, et al. 514 277
Zr AB 5,686,464 11/11/97 |R. Johansson et al. 514 315
FOREIGN PATENT DOCUMENTS
DOCUMENT : TRANSLATION
NUMBER DATE COUNTRY CLASS | SUBCLASS YES/NO
27T | AC WO 89/06644 7/27/89 (WIPO —_— -
2T AD WO 94/11337 5/26/94 WIPOV - -

OTHER DOCUMENTS (INCLUDING AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.)

2 T AD |Nilvebrant et al., European Journal of Pharmacology, 327(1997) pp. 195-207.

21T AE |Nilvebrant et al., Pharmacology and Toxicology, Vol. 81, pp. 169-172, 1997

rad AF [Nilvebrant et al., Life Sciences. Vol. 60 (13/14), pp. 1129-1136, 1997

ZT AG |Postlind et al., Drug Metabolism and Disposition, Vol. 26 (4), pp. 289-293, 1998

z2T AH |Andersson et al., Drug Metabolism and Disposition, Vol. 26 (6), pp. 528-535, 1998

2T Al |Brynne et al., J. Clin. Pharm. Ther., Vol. 35 (7), pp. 287-295, 1997

Examiner: ZVQ\7

Date: 57 seprenigee 2004
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Docket No. 55647-C (45107)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  C. Meese, et al.
Serial No.: 10/766,2%3 Group: 1624
Filed: January 27, 2004 , Examiner: Z. Tucker

FOR: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

CERTIFICATION UNDER 37 C.F.R. 1.10*
(Express Mail label number is mandatory.)
(Express Mail certification is optional.)

I hereby certify that the papers indicated as being transmitted therewith is being deposited with the United States Postal Service on
this date October 27, 2004, in an envelope as "Express Mail Post Office to Addressee” Mailing Label Number EV517914068US,
addressed to the: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, Mail Stop .Amendment

on mailing paper

WARNING: Certificate of mailing (first class) or facsimile transmission procedures of 37 C.F.R. 1.8 cannot be used to obtain

a date of mailing or transmission for this correspondence.

*WARNING: Each paper or fee filed by "Express Mail" must have the number of the "Express Mail” mailing label placed

thereon prior 10 mailing. 37 CF.R 1.10(b).

"Since the filing of correspondence under § 1.10 without the Express Mail mailing label thereon is an oversight
that can be avoided by the exercise of reasonable care, requests for waiver of this requirement will not be granted on petition.”
Notice of Oct. 24, 1996, 60 Fed. Reg. 56,439, at 56,442.

Sir:
RESPONSE TO RESTRICTION REQUIREMENT

Applicants submit herewith the following response to the Office Communication dafed
September 28, 2004. ‘

In response to the Restriction Requirement set forth in the Office Communication,

Applicants elect without traverse Group I, as defined in the Office Communication to include the

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 01




* {. Meese, et al.
U.S.S.N. 10/766,263
Response to Restriction Requirement
Page 2

subject matter of claims 28, 29, 31, 32, 36, 37, 39, 41-43 and 46-49 (all in part), drawn to
compounds of formulae (I), (VII) and (VII’), wherein both of or one of R and R’ is alkyl,
cycolalkyl or benzyl, the other one of R and R’ being hydrogen when both are not as defined as
in this Group, classified in class/subclass 564/316 (aromatic amines with an ether function), a
process for making the compounds, pharmaceutical compositions comprising the compounds and

methods of treatment with the compounds.

The election of Group 1 is being made solely to comply with the Restriction Requirement
set forth in the Office Communication. The right to file one or more divisional applications on

non-elected subject matter is reserved.

- Early consideration and allowance of the application are earnestly solicited.

Respectfully submitted,

Clo Co
Christine C. O'Day (Reg. 38,256)
EDWARDS & ANGELL, LLP
P.O. Box 55874
Boston, MA 02205
Date: October 27, 2004 (617) 439-4444
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ ArpLicaTionNo [ FLINGDATE | FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. | CONFIRMATION NO. |
10/766,263 01/27/2004 Claus Meese 55647-C (45107) 3433
21874 7590 11/29/2004 [ EXAMINER |
EDWARDS & ANGELL, LLP TUCKER, ZACHARY C
P.O. BOX 55874
BOSTON, MA 02205 [ ART UNIT | PapernuMBER ]

1624

DATE MAILED: 11/29/2004

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

PTO-90C (Rev. 10/03}
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Application No. Applicant(s)
10/766,263 MEESE ET AL,
Office Action Summary Examiner Art Unit
Zachary C. Tucker 1624

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- if the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 27 October 2004.
2a)[_] This action is FINAL. 2b)X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 28-49 is/are pending in the application.
4a) Of the above claim(s) 30,33-35,38,40,44 and 45 is/are withdrawn from consideration.
5)] Claim(s) _____is/are allowed.
6)X Claim(s) 28.29,31,41 and 42 is/are rejected.
7)0X Claim(s) 32,36,37,.39,43 and 46-49 is/are objected to.
8)[] Claim(s) ___are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X] Al b)[] Some * ¢)[] None of:
1.[7] Certified copies of the priority documents have been received.
2.[X Certified copies of the priority documents have been received in Application No. 09/700,094.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [J Notice of References Cited (PTO-892) 4) [J Interview Summary (PTO-413)
2) L] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [ information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date . 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 24112004
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Application/Control Number:; 10/766,263 Page 2
Art Unit: 1624

DETAILED ACTION
Election/Restrictions

Applicant's election without traverse of Group | (claims 28, 29, 31, 32, 36, 37, 39,
41-43 and 46-49, all in part) in the reply filed on 27 October 2004, to the Requirement
for Restriction mailed 28 September 2004, is acknowledged.

The examiner notes that the alternative identity for R and R’ in Group | of the
Requirement for Restriction was erroneously set forth. Group | also includes those
compounds where one or both of R and R’ are allyl.

Claims 30, 33-35, 38, 40, 44 and 45 are withdrawn from further consideration
pursuant to 37 CFR 1.142(b) as being drawn to nonelected inventions.

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention. '

Claims 41 and 42 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
applicant regards as the invention.

Claim 41 specifies in the preamble that a method of producing ethers is provided,
while the process step recited is that of an esterification reaction. Thus, the preamble is
repugnant to the actual process claimed. Claim 41 has not been further examined on
the merits in this Office action.

Claim 42 also specifies in the preamble that a method of producing ethers is

provided, while it is clear from a reading of the claim that the actual process steps
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Abplication/Control Number: 10/766,263 Page 3
Art Unit: 1624

produce many compounds in addition to ethers. For example, reactants (c) and (f)
would produce esters, reactant (e) would produce a carbamate or carbonate.

Claim 42 is further indefinite because the term “suitable hydroxy reagents” is not
understood to be a term of art. The specification does not provide sufficient definition of
what compounds belong to this class of reagent. Page 32 suggests that these reagents
include alcohols, but no further description of the assumedly broad class of “suitable
hydroxy reagents” is given. Thus, the full scope of what applicants intend “suitable
hydroxy reagent” to encompass is unclear. Replacement of the phrase with “suitable
alcohol” would be sufficient to overcome at least this ground of rejection.

Claim 42 has not been further examined on the merits in this office action
because it is unclear what compounds are produced by the process when the above
pointed-out reactants are employed.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

Claims 28, 29 and 31 are rejected under 35 U.S.C. 102(b) as being anticipated
by US 5,686,464 (Johanssen et al).

In column 9, lines 4-16, the preparation of the compound (-)-N,N-diisopropyl-3-(2-
benzyloxy-5-hydroxymethyl)-3-phenylpropylamine is disclosed.

The (+) isomer is also prepared in an analogous manner.
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Application/Control Number: 10/766,263 Page 4
Art Unit: 1624

These compounds are compounds according to claims 28, 29 and 31 where R’
(claims 28 and 29) or R (claim 31) is benzyl, R (claims 28 and 29) or R’ (claim 31) is
hydrogen and X in claim 28 is diisopropylamine.

Claim Objections

Claim 32 is objected to because non-elected subject matter is recited.

The first five named species in claim 32 are within the elected grou;;\’\gare
allowable, however.

Claims 36 and 37 are objected to because non-elected subject matter is recited.

Claims 36 and 37 would be allowable if amended to delete non-elected subject
matter. A composition comprising allowable compounds of claims 32, 36 and 37 (as
specified in claim 39) and methods as specified in claims 46-49, commensurate in
scope with the allowable compounds would be allowable as well.

There is no disclosure of nor any suggestion to make a compound according to
claims 32 (first five species), 36 or 37 in the prior art.

Claims 39, 43 and 46-49 are objected to because they depend from a rejected
base claim and also recite non-elected subject matter, but would be allowable if
rewritten in independent form including all of the limitations of the base claim and any
intervening claims, and to delete non-elected subject matter.

Comments

Although not applicable as prior art, US 6,313,132 (Johansson et al) discloses

the second named species in instant claim 32, and includes a claim to this species in

claim 19 of that patent (it is the 9™ named species).
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Application/Control Number: 10/766,263 Page 5
Art Unit: 1624

It appears that US 6,313,132 and the instant application do not have any
inventors in common and are not commonly owned.
Applicant is on notice that a potential case of interference exists.

Conclusion

Any inquiry concerning this communication should be directed to Zachary Tucker
whose telephone number is (671) 272-0677. The examiner can normally be reached
Tuesday-Thursday from 6:15am to 2:45pm, Monday from 6:15am to 1:45pm and Friday
from 6:15am to 3:45pm (EST). If Attempts to reach the examiner are unsuccessful, the
examiner’s supervisor, Mukund Shah, can be reached at (571) 272-0674.

If, after a 24-hour period, Dr. Shah is unreachable, contact the examiner’s acting
supervisor, James O. Wilson, at (571) 272-0661.

The fax number for the organization where this application or proceeding is
assigned is (703) 872-9306 for regular communications and (703) 308-4242 for after-
final communications.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist whose telephone number is (671) 272-
2717.

SO 4 { /-
mt‘r(A j @34%
PRIMARY EXAMINER

ART UNIT 1624
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Application No. Applicant(s
Index of Claims PP op (=)
10/766,263 MEESE ET AL.
Examiner Art Unit
Zachary C. Tucker 1624
. {Through numeral)
v | Rejected Cancelled n| Non-Elected A Appeal
=| Allowed + Restricted 1| Interference 0 Objected
Claim Date Claim Date Claim Date
—_ | ® | X — | ® — | ®
| £ |x g | € ® | £
£1218 g £
o3 e} O
o~
51 101
y 52 102
53 103
L 54 104
55 105
[ 56 106
57 107
§ 58 108
g 59 109
1P 60 110
11 61 111
1P 62 112
1B 63 113
1H 64 114
1B 65 115
1B 66 116
v 67 117
1B 68 118
1P 69 119
D 70 120
2 71 121
2P 72 122
2B 73 123
pa 74 124
75 125
2b 76 126
77 127
28/{V], 78 128
V] 79 129
30 [N 80 130
31 81 131
3210 82 132
33 [N 83 133
34 84 134
3 85 135
' 36 86 136
~ 8 87 137
38 [N 88 138
39 10O 89 139
40 [N 90 140
41 91 141
42 92 142
43 |6) 93 143
44 94 144
45 |N 95 145
46 1O 96 146
47 |0y 97 147
48 |16) 98 148
49 [0 99 149
o0 100 150
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Docket No.
g AMENDMENT TRANSMITTAL LETTER 55647CON(48107]
:? Application No. Filing Date Examiner Art Unit
oS 10/766,263-Conf. #3433 January 27, 2004 Z. C. Tucker 1624
Applicant(s): Claus Meese et al.
Invention: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES
TO THE COMMISSIONER FOR PATENTS
Transmitted herewith is an amendment in the above-identified application.
The fee has been caiculated and is transmitted as shown below.
' CLAIMS AS AMENDED
Claims Highest
Remaining Number Number
After Previously Extra Claims
Amendment Paid Present Rate
Total Claims - 20 = X
Independent _
Claims - 3 = X
Multiple Dependent Claims (check if applicable) D
Other fee (please specify):
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: 0.00
Large Entity [ ]smail Entity
. No additional fee is required for this amendment.
D Please charge Deposit Account No. in the amount of $
. A duplicate copy of this sheet is enclosed.
I:I A check in the amount of $ to cover the filing fee is enclosed.
D Payment by credit card. Form PTO-2038 is attached.
E' The Director is hereby authorized to charge and credit Deposit Account No. 04-1105
as described below. A duplicate copy of this sheet is enclosed.
IZ] Credit any overpayment.
IZl Charge any additional filing or application processing fees required under 37 CFR 1.16 and 1.17.
(Mice OO Dated:  February 28, 2005
Christine C. O'Day
Attomey Reg. No.: 38,256
EDWARDS & ANGELL, LLP
P.O. Box 55874
Boston, Massachusetts 02205
(617) 439-4444
| hereby certify that this correspondence is being deposited with the U.S. Postal Service as Express Mail, Airbill No. EV 492 339 561
US, in an envelope addressed to: MS Amendment, Cofimig Box 1450, Alexandria, VA 22313-1450, on the
date shown below. @
Dated: February 28, 2005 Signatur // (Elisabeth Dunkle)

479898
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Docket No. 55647-C (45107)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: C. Mesese, et al.

U.S.S.N.: 10/766,263 Art Unit: 1624

FILED: January 27, 2004 Examiner: Tucker, Z. C.
FOR: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450

Alexandna, VA 22313-1450

Sir:
AMENDMENT

Applicants are in receipt of the Office Action dated November 29, 2004. Please consider

the remarks set forth below and amend the above-identified application as indicated.

Amendments to the claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 11 of this paper.
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Docket No.
g AMENDMENT TRANSMITTAL LETTER 55647CON(48107]
:? Application No. Filing Date Examiner Art Unit
oS 10/766,263-Conf. #3433 January 27, 2004 Z. C. Tucker 1624
Applicant(s): Claus Meese et al.
Invention: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES
TO THE COMMISSIONER FOR PATENTS
Transmitted herewith is an amendment in the above-identified application.
The fee has been caiculated and is transmitted as shown below.
' CLAIMS AS AMENDED
Claims Highest
Remaining Number Number
After Previously Extra Claims
Amendment Paid Present Rate
Total Claims - 20 = X
Independent _
Claims - 3 = X
Multiple Dependent Claims (check if applicable) D
Other fee (please specify):
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: 0.00
Large Entity [ ]smail Entity
. No additional fee is required for this amendment.
D Please charge Deposit Account No. in the amount of $
. A duplicate copy of this sheet is enclosed.
I:I A check in the amount of $ to cover the filing fee is enclosed.
D Payment by credit card. Form PTO-2038 is attached.
E' The Director is hereby authorized to charge and credit Deposit Account No. 04-1105
as described below. A duplicate copy of this sheet is enclosed.
IZ] Credit any overpayment.
IZl Charge any additional filing or application processing fees required under 37 CFR 1.16 and 1.17.
(Mice OO Dated:  February 28, 2005
Christine C. O'Day
Attomey Reg. No.: 38,256
EDWARDS & ANGELL, LLP
P.O. Box 55874
Boston, Massachusetts 02205
(617) 439-4444
| hereby certify that this correspondence is being deposited with the U.S. Postal Service as Express Mail, Airbill No. EV 492 339 561
US, in an envelope addressed to: MS Amendment, Cofimig Box 1450, Alexandria, VA 22313-1450, on the
date shown below. @
Dated: February 28, 2005 Signatur // (Elisabeth Dunkle)

479898
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Docket No. 55647-C (45107)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICANT: C. Mesese, et al.

U.S.S.N.: 10/766,263 Art Unit: 1624

FILED: January 27, 2004 Examiner: Tucker, Z. C.
FOR: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450

Alexandna, VA 22313-1450

Sir:
AMENDMENT

Applicants are in receipt of the Office Action dated November 29, 2004. Please consider

the remarks set forth below and amend the above-identified application as indicated.

Amendments to the claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 11 of this paper.
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Listing of claims:

This listing of claims will replace all previously filed listings.

1-49. (Cancelled).

50. (New): A 3,3-Diphenylpropylamine having the formula I:

“Formula I

wherein R and R’ are independently
hydrogen, C,-Cs alkyl, C;3-C) cycloalkyl, substituted or unsubstituted benzyl, or allyl;

with the proviso that at least one of R’ and R is not hydrogen, and the proviso that R’ is not

methyl or benzyl when R is hydrogen, and R is not ethyl when R’ is hydrogen,

X represents a tertiary amino group of formula Ia

Ra

- Formulala
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wherein R® and R’ represent C,.C ¢ alkyl groups, which may be the same or different and which
together contain at least three carbon atoms, or R® and R® may form a ring together with the

amine nitrogen,
A represents hydrogen (‘H) or deuterium (°*H), and

their salts with physiologically acceptable acids, their free bases and, when the compounds are in

the form of optical isomers, the racemic mixture and the individual enantiomers.

51. (New): The 3,3-Diphenylpropylamine of claim 50, wherein X is

/CH(CHS)Z
“SCH(CHg)z

52. (New): A 3,3-Diphenylpropylamine having the formula VI:

Formula VI

wherein A represents hydrogen (*H) or deuterium (*H), and

their salts with physiologically acceptable acids, their free bases and, when the compounds are in

the form of optical isomers, the racemic mixture and the individual enantiomers, and

wherein one of R' or R!! is selected from C;-Cs alkyl, allyl, or benzyl, and the other represents

hydrogen,
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with the proviso that R'! is not methyl or benzyl when R'®is h drogen, and R'® is not ethyl when
P Yy y

R'' is hydrogen.

53.  (New): The 3,3-Diphenylpropylamine of claim 52 selected from the group
consisting of:
(#)-2-(3-diisopropylamino-l-phenylpropyl)-4-methoxymethyl-phenol,
(%)-2-(3-diisopropylamino-l-phenylpropyl)-4-ethoxymethyl-phenol,
(#)-2-(3-diisopropylamino-l-phenylpropyl)-4-propoxymethyl-phenol,
(#)-2-(3-diisopropylamino-1-phenylpropyl)-4-isopropoxy-methylphenol,
(£)-2-(3-diisopropylamino-l-phenylpropyl)-4-butoxymethyl-phenol.

54. (New): A 3,3-Diphenylpropylamine having the formula VII":
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Formula VII'

wherein R is C;-Cg alkyl, C3-C¢ cycloalkyl, substituted or unsubstituted benzyl, or allyl;

X represents a tertiary amino group of formula Ia

—N
Vo
R’ Formulala

wherein R® and R’ represent non-aromatic hydrocarbyl groups, which may be the
same or different and which together contain at least three carbon atoms, and wherein R® and R’

may form a ring together with the amine nitrogen,

Y and Z independently represent O, S or NH,
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A represents hydrogen (‘H) or deuterium (*H),

nis 0to 12, and

their salts with physiologically acceptable acids, their free bases and, when the
compounds are in the form of optical isomers, the racemic mixture and the individual

enantiomers.

55. (New): The 3,3-Diphenylpropylamines of claim 54, wherein X is

[CH(CHy),
—N

\

CH(CH,),

56.  (New): A pharmaceutical composition comprising a 3,3-diphenylpropylamine

according to any one of claims 50-55 and a pharmaceutically acceptable carrier.

57.  (New): A process for the production of ethers according to claim 52, wherein R"Y

1s hydrogen, which comprises reacting a compound of the formula

O-HT
T

with an alcohol R'°-OH in the presence of a catalyst.

58.  (New): A process for the preparation of ethers of formula VI:
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Formula V1

wherein A represents hydrogen (‘H) or deuterium (*H), and

their salts with physiologically acceptable acids, their free bases and, when the compounds are in

the form of optical isomers, the racemic mixture and the individual enantiomers, and

wherein one of R'®or R'' is selected from C;-Cg alkyl, allyl, or benzyl, and the other represents

hydrogen,

with the proviso that R is not methyl or benzyl when R'? is hydrogen, and R'° is not ethyl when
R'" is hydrogen;

wherein the process comprises acid or base treatment, in the presence of at least one alcohol

selected from R'°OH and R''OH, of a compound selected from

’ Xy o8 Y
HG &

N
et Y

(a)

(b)
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R'. o
\f

° Y
”S"Y
J

Formula 1}

( d) Farmuia vi

wherein R'’is hydrogen,

Formuia Vi)

(e)

wherein R'?is hydrogen and R’ represents a C,-Cs alkoxycarbonyl group or

R4
\N-CO-

Rs/

wherein R* and R® independently represent hydrogen, Ci-Cs alkyl, substituted or unsubstituted
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aryl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 4 carbon atoms or R* and R’

form a ring together with the amine nitrogen, and

® benzylic acylates selected from

R'<_z0
Y
o

o ~
R‘l / . .
s T
Formuta Il

Formuia v
and

O Formuia V

wherein R! is hydrogen, C;-Cg alkyl or phenyl, and R? represents hydrogen, C;-Cs alkyl or

b

phenyl, with the proviso that R' and R? are not identical.
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59.  (New): A process for the preparation of ethers of formula VI according to claim

52, which comprises treating a compound of the formula

)
o

(L. T

with an alkylating agent selected from alkyl halides, alkyl sulphates and alkyl triflates, said alkyl

group having 1 to 6 carbon atoms.

60.  (New): A method of antagonizing a muscarinic receptor, the method comprising

contacting the receptor with a compound according to any one of claims 50-55.

61.  (New): A method of treating a disease in a mammal that is amenable to treatment
by antagonizing muscarinic receptors in the mammal, the method comprising administering an
amount of a composition according to claim 56 effective to diminish or eliminate symptoms of

the disease.

62.  (New): The method according to claim 61 wherein the disease is urinary

incontinence.

63.  (New): The method according to claim 62 wherein the mammal is a human.
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REMARKS
Claims 1-49 have been cancelled and new claims 50-63 have been added. No new matter
is presented by virtue of the within amendment. For instance, the within amendment is submitted,
in significant part, to exclude non-elected subject matter and correct minor informalities. Support
for the newly presented claims is found throughout the specification and claims as originally

filed.

Amendment of any claim herein is not to be construed as acquiescence to any of the
rejections/objections set forth in the instant Office Action. Such amendments are being made in
an effort to expedite prosecution of the present application. Applicants make these amendments
without prejudice to pursuing the original subject matter of this application in a later filed
application claiming benefit of the instant application, including without prejudice to any

determination of equivalents of the claimed subject mattered.

At the outset, the undersigned attorney appreciates the recent opportunity to discuss the
present application with the Examiner. As part of that discussion, it was agreed that "allyl" is
properly included as a possible R/R' value in part a) of claim 28 (new claim 50). While no
definitive agreement was reached, the opportunity for combination of certain of the remaining
groups of claims set forth in the Restriction Requirenient dated September 28, 2004, was

discussed in connection with a further (as yet, unfiled) continuation application.

Referring now to the Office Action, Applicants appreciate the indication of allowable
subject matter, i.e., that claims 32, 36, 37, 43, and 46-49 (corresponding to new claims 53, 54,
55, 59, and 60-63) would be allowable if amended to overcome the objectidns. In particular, the
Office Action states that claims 32, 36, 37, 43, and 46-49 are merely objected to as containing

non-elected subject matter, and being dependent on an objected base claim.

Favorable reconsideration of the present application is respectfully requested in light of

the within amendments and remarks which follow.
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35 U.S.C. §112, Second Paragraph Rejection

Claims 41 (new claim 57) and 42 (new claim 58) have been rejected under 35 U.S.C.
§112, second paragraph. The Office Action alleges that the claims are indefinite for failing to

particularly point out and distinctly claim the subject matter of the invention.

The Office Action asserts that claim 41 specifies in the preamble that a method of
producing ethers is provided, while the process step recited is that of an esterification reaction.

Therefore, it is alleged that the preamble is repugnant to the actual process claimed.

Applicants have cancelled claim 41 and rewritten the subject matter thereof in new claim
57. The recitation of “esterification catalyst™ has been replaced by “catalyst.” Support can be
found in the specification as filed, at least on page 32, wherein “regioselective modification of
the benzylic hydroxy groups is achieved either by acid or base treatment of benzylic acylates in
the presence of suitable hydroxy reagents (e.g. alcohols) or by catalytic ether formation as
described in the literature for other benzylic substrates.” No recitation of an esterification
catalyst is indicated for the incorporation of an ether functionality onto a benzylic alcohol.

Therefore, the rejection is obviated and Applicants respectfully request its withdrawal.

The Office Action further asserts that claim 42 specifies in the preamble that a
method of producing ethers is provided, while the process step recited would produce
many compounds in addition to ethers. For example, reactants (c) and (f) would produce

esters, reactant (e) would produce a carbamate or carbonate.

Applicants have cancelled claim 42 and have added new claim 58. Claim 58
recites the process for the preparation of compounds of formula VI wherein one of R'® or
R''is H. For example, reactant (c) will lose the ester functionality in the presence of an

acid or base and a suitable alcohol can then be incorporated as R'°O- or R"'O-. The
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corresponding formula VI compound would include the suitable alcohol at either R or
R'! with the other R'® or R"! being H. Applicants respectfully request withdrawal of the

rejection.

The Office Action goes on to assert that in claim 42 (new claim 58) recitation of “suitable
hydroxy reagents” is not understood to be a term of art, and that the specification does not
provide sufficient definition of what compounds belong to this class of reagent. However,
replacement of the phrase with “suitable alcohol” would be sufficient to overcome at least this

ground of the rejection.

Applicants have replaced “suitable hydroxy reagents” with “at least one alcohol selected
from R'°0OH and R"'OH” in claim 58, thus obviating the rejection. Applicants submit that the
amendment provided supra more particularly describes the subject matter of the instant

invention. Applicants respectfully request withdrawal of the rejection.

The Office Action further asserts that claim 42 (new claim 58) has not been further
examined because it is unclear what compounds are produced by the process when the above

pointed-out reactants are employed.

Applicants submit that claim 58 is directed towards the synthesis of compounds of
formula VI. An example of this process is exemplified on page 75 of the specification as
example (e), which discloses the synthesis of compounds of formula VI. Applicants

therefore respectfully request withdrawal of the rejection.

35 U.S.C. §102(b) Rejection

Claims 28, 29, and 31 (new claims 50, 51, and 52) stand rejected as being anticipated by
US 5,686,464 (Johanssen et al.), when R’/R'"'is benzyl, R/R"Yis hydrogen, and X is

diisopropylamine.
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Applicants submit that the proviso in claim 50 (and subsequent dependent claim 51),
effectively removes the compound disclosed by Johanssen. Support for the proviso can be found
at least in claim 28, and claim 1 as originally filed. The same proviso is currently presented for
formula VI in new claim 52. Support for the proviso of formula VI can be found at least in

former claim 31. Applicants respectfully request withdrawal of the rejection.

Claim Objections

Claim 32 (new claim 53) was objected to because non-elected subject matter is recited
therein. The Office Action indicates that the first five named species in claim 32 are within the

elected group and are allowable.

New claim 53 recites those compounds that fall within the elected subject matter. The

objection is thus obviated and Applicants respectfully request its withdrawal.

As a matter of formality, Applicants reserve the right to pursue the non-elected subject

matter of this application in one or more further continuation or divisional applications.

Claims 36 and 37 (new claims 54 and 55) were objected to because non-elected subject
matter is recited therein. The Office Action indicates that claims 36 and 37 would be allowable
if amended to delete that non-elected subject matter. Further, claims 39 and 46-49 (new claims

56 and 60-63) would be allowable as well if amended to exclude non-elected subject matter.

Applicants submit that new claim 54 excludes non-elected subject matter. Applicants
aver that claim 54 is in condition for allowance. Further, new claims 55, 56, and 60-63 are in
condition for allowance as they depend, at least in part, from claim 54. Applicants respectfully

request withdrawal of the objection.
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It is alleged that claims 39, 43 and 46-49 (new claims 56, 59, and 60-63) are objected to
because they depend from a rejected base claim and also recite non-elected subject matter, but
would be allowable if rewritten in independent form including all of the limitations of the base

claim and any intervening claims, and to delete non-elected subject matter.

Applicants aver that new claims 56 and 60-63 are in condition for allowance (vide supra).
New claim 59 depends from claim 52, and is presented in a manner which recites only the
elected subject matter. Therefore, the objection to claim 59 is obviated and Applicants indicate

that claim 59, as presented, is in condition for allowance.

CONCLUSION

In view of the above amendments and the arguments presented, reconsideration and

withdrawal of all rejections are respectfully solicited.

Applicants have addressed the objections and rejections provided in the outstanding
Office Action, and it is believed the application is in condition for immediate allowance, which

action is eamestly solicited.

Respectfully submitted,

Christine C. O'Day (Reg. 38,256)
EDWARDS & ANGELL, LLP
P.O. Box 55874
Boston, MA 02205

Date: February 28, 2005 (617) 439-4444
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L APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. I CONFIRMATION NO. ]
10/766,263 01/27/2004 Claus Meese 55647-C (45107) 3433
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(1) the names of up to 3 registered patent attorneys
(3 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a membera 2

(1) "Fee Address” indication (or "Fee Address" Indication form registcred attorncy or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

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

Plcase check the appropriate assignee category or categories (will not be printed on the patent) : U individuat O Corporation or other private group entity 3 Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
(3 Issuc Fec (3 A check in the amount of the fee(s) is enclosed.
(3 Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
(3 Advance Order - # of Copies (1 The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (cnclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
a. Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. Qe Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTO is rcquested to agply the Issuc Fec and Publication Fec (if any) or to rc-apply any previously paid issuc fee to the application identified above.

NOTE: The Issuc Fee and Publication Fee (if required) will not be accepted from anyonc other than the applicant; a registercd attomcey or agent; or the assignec or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit b{ the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to takc 12 minuies to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will varg' chcndin§ upon the individual case. Any comments on the amount of time you require to completc
this form and/or suggestions for reducing this burden, should be sent to the Chicf Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alcxantfha, Vir}ginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ appLicamonNO. ] FILING DATE FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. | CONFIRMATION NG, |
10/766,263 01/27/2004 Claus Meese 55647-C (45107) 3433
21874 759 05/1012005 | EXAMINER ]
EDWARDS & ANGELL, LLP TUCKER, ZACHARY C
P.0. BOX 55874
BOSTON. MA 02205 I ART UNIT [ papernumBer |
, 2

1624

DATE MAILED: 05/10/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3

PTOL-85 (Rev. 12/04) Approved for usc through 04/30/2007.
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Application No. Applicant(s)
. vy 10/766,263 MEESE ET AL
Notice of Allowability Examiner Art Unit
Zachary C. Tucker 1624

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

1. [J This communication is responsive to
2. X The allowed claim(s) is/are 50-63.
3. Xl The drawings filed on 27 January 2004 are accepted by the Examiner.

4. [X] Acknowledgment is made of a claim for foreign pricrity under 35 U.S.C. § 118(a)<(d) or {f).
a)l] Al b)[O Some* c¢)[J None ofthe:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. 09/700.094 .
3. O Copies of the certified copies of the priority documents have been received in this national stage application from the
international Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ______

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

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

6. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) O hereto or 2) [J to Paper No./Mail Date _____.

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

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

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

Attachment(s)
1. [0 Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application (PTO-152)
2. [0 Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [J Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date
4. [0 Examiner's Comment Regardlng Requirement for Deposit 8. [J Examiner's Statement of Reasons for Allowance
of Biological Material 9. 0 Other

JAM:S 0. WiLSON

U.S. Patent and Trademark Office

PTOL-37 (Rev. 1-04) Notice of Allowability ‘// Part of Paper No./Mail Date 20042005 (@
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Application/Control Number: 10/766,263 Page 2
Art Unit: 1624

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later thgn the payment of the issue fee.

The following amendments to the specification are necessary to render the
instant application compliant with 37 CFR 1.77 (arrangement and contents of the
specification) and 37 CFR 1.78(a)(1)(iv)(i) (cross-reference fo related applications), and
reflect the arrangement and contents of the specification of fhe _parent application,
09/700,094. Applicants’ preliminary amendment filed 27 January 2004 included a
cross-reference to the parent application, serial number 09/700,094, but that application
had not yet issued as a patent. The cross-reference to the parent application is re-
stated hereinbelow, with added reference to the patent number of the parent

application.

IN THE SPECIFICATION -

At page 1, under the title of the application, insert the following paragraph:

“The present application is a Continuation Application of USSN 09/700,094, filed January 2, 2001,
now US Patent 6,713,464, which in turn claimed the priority benefit of PCT/EP99/03212, filed May 11,

1999."

Followed by the heading:

--BACKGROUND OF THE INVENTION--
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Application/Control Number: 10/766,263 Page 3
Art Unit: 1624

At page 3, line 17 (before the paragraph that begins “It is an object...”) insert the
heading:
—~SUMMARY OF THE INVENTION--
At page 4, starting at line 4 (BEFORE the paragraph 'beginning that begins

“According to the present invention...” insert the following paragraph and headings:

—-BRIEF DESCRIPTION OF THE DRAWING
FIG. 1 shows the formation of the active metabolite from different prodrugs
by human liver S 9(%) in 1 hour.

DETAILED DESCRIPTION OF THE INVENTION--

end of amendments
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Application/Control Number: 10/766,263 Page 4
Art Unit: 1624

Response to Amendment

As requested in the correspondence from applicants filed.28 February 2005,
which is in reply to the Office action mailed 29 November 2004 (hereinafter “previous
Office action”), claims 28-49 have been cancelled and new claims 50-63 added-.

Election/Restrictions

Applicants have presented a new claim set, numbered 50-63, wherein no subject
matter other than as was set forth in Group | of the Requirement for Réstriction mailed
28 September 2004 is recited.

As was indicated in the previous Office action, page 2, in the section headed
“‘Election/Restrictions,” R and/or R’ = “allyl” is part of Group |, the elected group. This
was confirmed in a telephone conversation between applicants’ counsel and the
examiner after the previous; Office action was mailed.

Status of Claim Rejections - 35 USC § 112

In the previous Office action, claims 41 and 42 were rejected under the second
paragraph of 35 U.S.C. 112, because, it was asserted, the preamble of those claims
was repugnant to the actual process described.

Claims 41 and 42 have been cancelled, mooting the rejection of those claims.

Claim Rejections - 35 USC § 102

In the previous Office action, claims 28, 29 and 31 were rejected under 35 U.é.C.

102(b) as being anticipated by US 5,686,464 (Johansson et al). |

Claims 28, 29 and 31 have been cancelled, mooting the rejection of those claims.
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Application/Control Number: 10/766,263 Page 5
Art Unit: 1624 |

Claim Objections

In the previous Office action, claims 32, 36 and 37 were objected té for
recitations of non-elected subject matter, but indicated as aIIowabIe; insofar as the
elected subject matter was concerned.

In the previous Office action, claims 39, 43 and 46-49 were objected to as
depending from a rejected base claim, and also for recitation of non‘-elected subject
matter, and indicated as allowable insofar as the elected subject matter was concerned.

All claim objections are rendered moot by cancellation of all previously pending
claims.

As indicated above in the section headed “EIéction/Restrictions,” the new claim
set is free of the non-elected subject matter.

Allowable Subject Matter

Claims 50-63 are allowed.

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

No disclosufe rendering obvious or anticipating compounds accbrding to instant
claims 50-55, the composition according to claim 56, the process accord-ing to claims
57-59 or the methods according to claims 60-63 is found in the prior art.

The previously stated rejections under 35 U.S.C. 102(b) of claims 28, 29 and 31
were erroneous, because the proviso in those claims, which proviso excludes those
compounds wherein R’ is not benzyl when R is hydrogen. This was inadvertently

overlooked in the preparation of the previous Office action.
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Application/Control Number: 10/766,263 Page 6
Art Unit: 1624

‘Also, the same proviso excludes those compounds wherein R is ethyl when R’ is
hydrogen. This is important because, as indicated in the previous office action, at least
one such compound is claimed in US 6,313,312 (Johansson et al). No such compound
is claimed in the instant application.

The closest prior art with respect the instantly claimed compounds is the afore-
cited US 5,686,464 (Johansson et al), and

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid pfocessing delays, should preferably
accompany the issue fee. Such éubmissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion
All Post-Allowance Correspondence concerning this application must be mailed
to: :
Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Or you can fax them to the Office of Patent Publications at 703-872-9306, in order to
expedite the handling of such correspondence as amendments under 37 CFR 1.312;
information disclosure statements, and formal drawings. Sending Post-Allowance
papers to Technology Center 1600 will only cause delays in matching papers with the
case.

For information concerning status of correspondence sent after receipt of the
Notice of Allowance, please contact the Correspondence Branch at (703) 305-8027.
The Notice of Allowance also has an insert containing contact information on other
items, including Issue Fees, receipt of formal drawings and the status of the application.
zt
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Page 1 o

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United Statee Patent and Trademark Office
Address; COMMISSIONER POR PATENTS

P.O. Bax 1450

Alexandrin, Virginia 273131430
www.apo.gov

*BIBDATASHEET* CONFIRMATION NO. 34

8ib Data Sheet

FILING DATE
SERIAL NUMBER 0172712004 CLASS GROUP ARTUNIT | ATTORNEY DOCKE
10/766,263 514 1624 55647-C (45107)
RULE
o

IAPPLICANTS

Claus Meese, Monheim, GERMANY;
Bengt Sparf, Trangsund, SWEDEN;

" CONTINUING DATA e *

This application is a CON of 09/700,094 01/02/2001 PAT 6,713,464
which is a 371 of PCT/EP99/03212 05/11/1999

** FOREIGN APPLICATIONS ***assserentnsawewns
EUROPEAN PATENT OFFICE (EPO) 98108608.5 05/12/1998

F REQUIRED, FOREIGN FILING LICENSE GRANTED
06/16/2004

oreign Priority claimed
USC 119 (a-d) conditions
‘erified and Acknowledged

mDno

QSD

Examiner’s Signature

STATE OR
Met a
COUNTRY
GERMANY

SHEETS TOTAL INDEPENDE

DRAWING CLAIMS CLAIMS
1 22 4

ADDRESS

21874

EDWARDS & ANGELL, LLP
P.O. BOX 55874

BOSTON , MA
102205

o —————

TITLE
Novel derivatives of 3,3-diphenylpropylamines
R

FILING FEE |FEES: Authority has been given in Paper
No. ___to charge/credit DEPOSIT ACCOUNT
RECEIVED 0. for following:
2262
h e e e € € ¢
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. Examiner Art Unit
Zachary C. Tucker 1624
SEARCH NOTES
SEARCHED (INCLUDING SEARCH STRATEGY)
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‘-; B ‘:é\
| Mg 15005 PART B FEE(S) TRANSMITTAL /

. (X . . -
Complete and se %{ﬁs form, togeth@r with applicable fee(s), to: Mail Stop ISSUE FEE, Commissioner for Patents, P.O. Box 1450,

: » PO Alexandria, Virginia 22313-1450 Or Fax (703) 746-4000

INSTRUCTIONS: Thiw-hsed for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks | through 4 should be completed where appropriate. Ali
. further correspondence includinig the-PaTent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected below or

dincted 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 corrections or use Block 1) 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 papers.
Each additional paper, such as an assignment or formal drawing, must have its on

Customer No. Mailing Date : i -
certificate of mailing or transmission.
26646 7590 05/10/2005 g . -~ .
K &K Certificate of Mailing or Transmission
cnyon enyon 1 hereby certify that this Fee(s) Transmittal is being deposited with the United States
ONE BROADWAY Postal Service with sufficient postage for first class mail in an envelope addressed to
the Mail Stop ISSUE FEE address above, or being facsimile transmitted to the
NEW YORK 10004 USPTO, on the date indicated below.
{Depositor’s Name)
T\ Joseph A%)ppola
08/16/2005 k;/,/ / ( (Signature)
WABDELR3 00000055 110600 10766263 (J
01 FC: . P/ ( (Date)
. . 1501 1400.00 DA August 20, 2005
. %Eﬁ:ﬂm\l NO. o' 00 ILING DATE l FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO.
[ ]
10/766,263 01/27/2004 Claus Meese 12961/46102 3433
TITLE OF INVENTION: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES
I APPLN. TYPE | SMALL ENTITY | ISSUE FEE | PUBLICATION FEE I TOTAL FEE(S) DUE l DATE DUE J
nonprovisional NO $1400 $300 $1700 08/10/2005
I EXAMINER [ ART UNIT l CLASS-SUBCLASS I
TUCKER, ZACHARY C. 1624 514-548000
1. Change of correspondence address or indication of “Fee Address” (37 CRF 2. For printing on the patent front page, list (1) the
1.363). names of up to 3 registered patent attorneys or agents

. - - \ y
OR, alternatively, (2) the name of a single firm (having ! Kenyon & Kenyon

as a member a registered attorney or agent) and the
names of up to 2 registered patent attorneys or agents. If | 2
no name is listed, no name will be printed
O “Fee Address” indication (or “Fee Address” Indicating form PTO/SB/47; 3
Rev 03-02 or more recent) attached. Use of a Customer Number is required.

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 assignment has been previously
submitted to the USTPO or is being submitted under separate cover. Completion of this form is NOT a substitute fir filing as assignment.

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

NAME OF ASSIGNEE (B)RESIDENCE: (CITY and STATE OR COUNTRY)
1) SCHWARZ PHARMA AG Alfred-Nobel-Strasse 10, D-40789 Monheim, Federal Republic of Germany
Please check the appropriate assignee category or categories (will not be printed on the patent); [] individual Bcorporation or other private group entity [ government
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
B Issue Fee O A Check. in the amount of the fee(s) is enclosed.
[ Publication Fee [0 Payment by credit card. Form PTO-2038 is attached
B Advance Order - # of Copies __10 B  The Director is hereby authorized by charge the required fee(s), or credit any government, to
Deposit Account Number 11-0600 (enclose an extra copy of this form).

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

1 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. [ b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27 (g)(2).

The Director of the USﬁQis 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.
@ )

Authorized Signature: O Date: AUC . ' ) Zo 05

Typed or printed name: Joseph A. Coppola Registration No.: 38,413

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in interest as
shown by the records of the United States Patent and Trademark Office.
This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 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 persons are required to respond to a collection of Information unless it displays a valid OMB control number.

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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§ U.S. DEPARTMENT OF COMMERCE
&

% &  PATENT AND TRADEMARK OFFICE
RE OF PRIOR POWER | Docket Number:
oF A Y and APPOINTMENT | ., c0)

OF NEW POWER OF ATTORNEY BY
ASSIGNEE and 3.73(b) STATEMENT

Application Number: | Filing Date:
10/766,263 January 27, 2004

Invention Title; Inventor(s):

NOVEL DERIVATIVES OF Claus MEESE et al.
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 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. 10/766,263 filed on January 27, 2004 whichis a
continuation of U.S. Patent Application Serial No. 09/700,094 filed on January 02, 2001, now
U.S. Patent No. 6,713,464 issued on March 30, 2004 by virtue of the following chain of title
from the inventor(s) to the current assignee as shown below:
1. From: Claus Meese, and

From: Bengt Sparf

To: Schwarz Pharma AG

The document was recorded on January 11, 2001 in the United States Patent and
Trademark Office at

Reel 011443 Frame 0478, or for which a copy thereof is attached.

NYO1 1028964 v1 1
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Joseph A. Coppola, Esq.

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

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

SCHWARZP AG
Date: August 10, 2005 By: '(,Zgsz

U
Name:; THIELCEN
Title: ,CEO
Name: 1B A U MANN
Title: 4 ‘ve Roavd]
2
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U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

REQUEST FOR CONTINUED EXAMINATION (RCE)
TRANSMITTAL FORM (37 C.F.R. § 1.114)

DOCKET NO. APPLICATION SERIAL NO. EXAMINER ART UNIT
12961/46102 10/766,263 Zachary C. TUCKER 1624

INVENTOR(S): Claus MEESE et al.

Address to:

11.S. Patent and Trademark Office

Customer Window, Mail Stop 313(c)
Randolph Building
Alexandria, VA 22314

This is a request for continued examination under 37 C.F.R. § 1.114 (RCE) of pending application
Serial No. 10/766,263, filed on January 27, 2004, entitled NOVEL DERIVATIVES OF
3,3-DIPHENYLPROPYLAMINES.

The following constitute the submission required by 37 C.F.R. § 1.114(a) and is attached:

__ Amendment
X Information Disclosure Statement and Form PTO-1449
Drawing Changes
Other Submission:

1. The filing fee for this RCE and the required amendment/submission is calculated below. The
fee below is calculated based on the status of the claims after the entry of the attached
amendment/submission. The fee for any new additional claims is included with this RCE, the
fee for previously entered additional claims having already been paid.

CLAIMS MINUS HIGHEST PRESENT | RATE (3) PER FEE (5)
REMAINING AFTER NUMBER NUMBER | CLAIM
AMENDMENT PREVIOUSLY EXTRA®
PAID FOR
BASIC FEE 790.00
TOTAL CLAIMS 14 20 89 0 X $50.00 0.00
INDEPENDENT
CLAIMS 4 3 5 0 x $200.00 0.00
MULTIPLE
DEPENDENT
CLAIM 1 0 1 0 $360.00 0.00
“Number TOTAL 790.00
extra must
be zero or
larger
If Applicant is a small entity under 37 C.F.R. §§ 1.9 SMALL ENTITY
and 1.27, then divide total fee by 2, and enter amount here.
TOTAL
3
08/24/2005 JADDO1 00000052 110600 1076625
01 FC:1801 790.00 DA
NYO1 1033230 v1 Page 1
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2. Please charge the required RCE and submission filing fee of $790.00 to the deposit account
of Kenyon & Kenyon, deposit account number 11-0600.

3. The Commissioner is hereby authorized to charge payment of the fees, including any
additional fees required, associated with this communication or arising during the pendency
of this application, or to credit any overpayment, to the deposit account of Kenyon &
Kenyon, deposit account number 11-0600.

4, A duplicate copy of this transmittal form is enclosed.

Dated: August 22, 2005 By: Respectfully submitted,

el A Gyt
r— /
Joseph A. Coppola (Reg. No. 38,413)
KENYON & KENYON
One Broadway
New York, New York 10004

(212) 425-7200 (telephone)
(212) 425-5288 (facsimile)

CUSTOMER NO. 26646

NYO1 1033230 vl Page 2
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12961/46102 '¢

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /

Claus MEESE, et al.

Serial No. : 10/766,263
Filed : January 27, 2004
For : NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES
Examiner : Zachary C. TUCKER
Group Art Unit : 1624
- : Confirmation No. : 3433

U.S. Patent and Trademark Office
Customer Window, Mail Stop 313(c)
Randolph Building

Alexandria, VA 22314

PETITION FOR WITHDRAWAL FROM ISSUE
PURSUANT TO 37 C.F.R. § 1.313(c)(2)

Sir:

Applicants respectfully petition for withdrawal of the above-identified patent
application from issue.

A Notice of Allowance was mailed in this application on May 10, 2005. Applicant
mailed the issue fee to the Patent Office on August 10, 2005.

" This petition to withdraw the application from issue is pursuant to 37 C.F.R.

§1.313(c)(2) whereby Applicant requests continued examination in compliance with 37 C.F.R. §1.114
in order to permit consideration of an Information Disclosure Statement under 37 C.F.R. §1.97. A
Request for Continued Examination and Information Disclosure Statement (and twenty (20)

references) are being submitted herewith for filing.

\ 08/24/2005 JADDOL 00000052 110600 10766263
02 FC:1464 130.00 DA

NYOI1 1033501 v!
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The Office is authorized to charge the $130.00 petition fee under 37 C.F.R. §1.17(h),
along with any other charges which may be associated with this paper or credit any overpayment to

Kenyon & Kenyon Deposit Account 11-0600. A duplicate of this paper is enclosed for that purpose.

Respectfully submitted,

Dated: August 22, 2005 By: | ' Q Q_W /C\

oseph A. Coppola(Rég. No. 38,413)

KENYON & KENYON

One Broadway

New York, New York 10004
Telephone: (212) 425-7200
Facsimile: (212) 425-5288

CUSTOMER NO. 26646

Patent Owner, UCB Pharma GmbH - Exhibit 2011 - 025‘/‘



U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

Docket Number:

INFORMATION DISCLOSURE 12961/46102

STATEMENT

Application Number Filing Date Examiner Art Unit
1 10/766,623 January 27, 2004 Z. C. TUCKER 1624

Invention Title Inventor

NOVEL DERIVATIVES OF - Claus MEESE et al.

3,3-DIPHENYLPROPYLAMINES

Address to:

U.S. Patent and Trademark Office
Customer Window, Mail Stop 313(c)
Randolph Building

Alexandria, VA 22314

SIR:

1. In accordance with the duty of disclosure under 37 C.F.R. § 1.56 and in conformance with the
procedures of 35 U.S.C. §§ 1.97 and 1.98 and M.P.E.P. § 609, attorneys for Applicant hereby brings
the following references to the attention of the Examiner. These references are listed on the attached
modified PTO Form No. 1449. It is respectfully requested that the information be expressly
considered during the prosecution of this application, and that the references be made of record
therein and appear among the “References Cited” on any patent to issue therefrom.

2. The filing of this Information Disclosure Statement and the enclosed PTO 1449 shall not be
construed as an admission that the information cited is prior art, or is considered to be material to
patentability as defined in 37 C.F.R. §1.56(b).

3. A copy of each patent, publication or other information listed on the modified PTO 1449
(except U.S. patents) is enclosed, unless otherwise noted.

4. It is believed that no fees are due in connection with this Information Disclosure Statement.
However, should any fees be due, the Commissioner is authorized to charge Deposit Account No.
11-0600 for such fees. A duplicate of this communication is enclosed for charging purposes.

Dated: August 22, 2005 By: Joseph A. Coppola (Reg. No. 38,413)
KENYON & KENYON
One Broadway
New York, N.Y. 10004
(212) 425-7200 (telephone)
(212) 425-5288 (facsimile)

CUSTOMER NUMBER 26646

NYOI1 1033220 vl
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U U.S. DEPARTMENT OF COMMERCE
78 TRASE PATENT AND TRADEMARK OFFICE
Docket Number:
INFORMATION DISCLOSURE 12961/46102
STATEMENT
Application Number Filing Date Examiner Art Unit
| 10/766,623 January 27, 2004 Z.C. TUCKER 1624
Invention Title Inventor
NOVEL DERIVATIVES OF ' Claus MEESE et al.
3.3-DIPHENYLPROPYLAMINES

Address to:
U.S. Patent and Trademark Office

Customcr Window, Mail Stop 313(c)

Randolph Building
Alexandria, VA 22314

SIR:

1. In accordance with the duty of disclosure under 37 C.F.R. § 1.56 and in conformance with the
procedures of 35 U.S.C. §§ 1.97 and 1.98 and M.P.E.P. § 609, attorneys for Applicant hereby brings
the following references to the attention of the Examiner. These references are listed on the attached
modified PTO Form No. 1449. It is respectfully requested that the information be expressly
considered during the prosecution of this application, and that the references be made of record
therein and appear among the ‘“References Cited” on any patent to issue therefrom.

2. ©  The filing of this Information Disclosure Statement and the enclosed PTO 1449 shall not be
construed as an admission that the information cited is prior art, or is considered to be material to
patentability as defined in 37 C.F.R. §1.56(b).

3. A copy of each patent, publication or other information listed on the modified PTO 1449
(except U.S. patents) is enclosed, unless otherwise noted.

4. It is believed that no fees are due in connection with this Information Disclosure Statement.
However, should any fees be due, the Commissioner is authorized to charge Deposit Account No.
11-0600 for such fees. A duplicate of this communication is enclosed for charging purposes.

gt A Gyl

Dated: August 22, 2005 By: Joseph A. Coppola (Reg. No 38,413)
KENYON & KENYON
One Broadway
New York, N.Y. 10004
(212) 425-7200 (telephone)
(212) 425-5288 (facsimile)

CUSTOMER NUMBER 26646

NYOI1 1033220 v1
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ATTY. DOCKET NO. APPLICATION NO.

12961/46102 10/766,263
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

\PE APPLICANT
Form PTO-)A@ N Claus MEESE et al.

FILING DATE GROUP
( aus 2 3 W05 ﬁ January 27, 2004 1624
% K>
W S. PATENT DOCUMENTS*
EXAMINER PATENT/PUBLICATION PATENT/PUBLICATION NAME CLASS SUBCLASS FILIN(;v
INITIAL NUMBER DATE DATE

2,556,636 June 12, 1951 Nathan Sperber et al.
2,567,245 September 11, 1951 Nathan Sperber et al.
2,676,964 April 27, 1954 Nathan Sperber et al.
3,261,841 July 19, 1966 Bernard L. Zenitz

*. copies of U.S. references are not enclosed

FOREIGN PATENT DOCUMENTS

EXAMINER DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION
INITIAL NUMBER
YES NO
830,193 February 04, 1952 DE X
685 696 January 07, 1953 GB
689 835 April 08, 1953 GB
690 274 April 15, 1953 GB
692 931 June 17, 1953 GB
1169 944 November 05, 1969 GB
1 169 945 November 05, 1969 GB
WO 03/021271 March 13, 2003 PCT
OTHER DOCUMENTS
EXAMINER AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.
INITIAL

Abstracts from the 26™ Annual Meeting of the International Tncontinence Society, August 27-30,
1996, Gillberg et al., abstract 33, Neurology and Urodynamics 15:308-309

Andersson & Hedlund, “Pharmacological perspective on the physiology of the lower urinay tract,”
2002, Urology 60(Suppl. 5A):13-20

Committee for Proprietary Medicinal Products, “The assessment of the potential for QT interval
prolongation by non-cardiovascular medicinal products,” CPMP/986/96, December 17, 1997

Gardner & Altman, “Confidence intervals rather than P values: estimation rather than hypothesis
testing,” 1986, Br. Med. J. 292:746-750

Kang et al., “Cardiac ion channel effects of Tolterodine,” 2004, J. Pharmacol. Exper. Thera.
308:935-940

Klosa, “Eine Neue Synthesemethode der Darstellung von Diarylalkylaminen,” 1966, Journal fiir
Praktische Chemie 4:312-334 (in German) with English translation )

NYO1 1033213 vi Page 1
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EXAMINER AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.
INITIAL

Lipinsky et al., “Experimental and computational approaches to estimate solubility and
permeability in drug discovery and development settings,” 1997, Adv. Drug Deliv. Rev. 23:3-25

Netzer et al., “Screening lead compounds for QT interval prolongation,” 2001, Drug Discovery
Today 6:78-84

Nilvebrant et al., “Differences between binding affinities of some antimuscarinic drugs in the
parotid gland an those in the urinary bladder and ileum,” 1983, Acta Pharmacol. et Toxicol.

53 :304-313

Pharmacology/Toxicology Review from Application Number 21-518, Center for Drug Evaluation
and Research, pages 1-3

Roy et al., “HERG, a primary human ventricular target of the nonsedating antihistamine
terfenadine,” 1996, 94:817-823

EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with M.P.E.P. 609; draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant.

NYO! 1033213 v1 ' Page 2
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[{12961/39493]
Translation R Ferber x 6071

Translation of German Patent # 830 193

Inventors: Dr. Gustav Erhart, Dr. Walter Bestian

METHOD FOR PREPARING BASIC COMPOUNDS

It was found that compounds of the general formula
{see original 1)

in which R is an aromatic, and R; is a heterocyclic group and X
is hydrogen or a methyl group, and N is a tertiary bound
nitrogen atom, represent spasmolytics which stand out by their

excellent effect on histaminic cramp.

Expediently, these compounds are prepared from nitriles of the

general formula
(see original 2)

in which R is an aromatic, and R; is a heterocyclic group, on
which one allows to react, in the presence of sodium amide or
other substances that split off hydrogen halides, a basically
substituted halogen alkyl of the formula

(see original 3).
Such halogenides are, for example,

second page begins in original-------------c----cemccomoo—nonn—

N-B-chloroethyldimethylamine, N-f3-chloroethyldiethylamine, 1-
chloro-2-dimethylamino propane, N-B-chloroethylpiperidine, N-f3-
chloroethylpyrrolidine and N-B-chloroethylmorpholine. By the

further effect of Grignard reagent, sodium amide and others, the

cyano group may be split off while being substituted by a

NYO1 1007412 v1 1
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hydrogen atom. However, one may also treat the cyano group with
saponifying means, whereby the intermediarily created carboxilic
acids are also converted into the desired compounds while

splitting off carbon dioxide.
Example 1

58.2 parts by weight of phenylpyridyl-(2)-acetonitrile having a
melting point of 84 to 85°, prepared from benzylcyanide, 2-
chloropyridine and sodium amide, are dissolved in 300 parts by
weight of toluene, reacted with 13 parts by weight of sodium
amide, and subsequently, at 30° have a solution of 36 parts by
weight of B-chloroethyldimethylamine in 50 parts by weight of
toluene added. The reaction with this amine takes place at 50 to
60°. The mixture is heated for 2 hours to 100 to 110°, water is
added, the toluene solution is extracted using excess acetic
acid, and the extract is made alkaline again. The o0il thus:
.obtained is fractionally distilled. The a-phenyl-o-pyridyl-(2)-y-
dimethylaminobutyric acid pitrile comes over in almost

theoretical yield when distilled under 0.3 mm at 150 to 154°.

To a Grignard solution made up of 43.5 parts by weight of
magnesium, 196 parts by weight of ethyl bromide and 400 parts by
weight of ether, a solution is allowed to flow in, while
simultaneously distilling off the ether, of 205 parts by weight
of a-phenyl-a-pyridyl-(2)-y-dimethylaminobutyric acid nitrile in
400 parts by weight of benzene. The mixture is heated for 1 hour
to 80° then decomposed by water-hydrochloric acid, and the
mixture is made alkaline. The o0il separating out is the 1-
phenyl-1-pyridyl-(2’)-3-dimethylaminopropane, which boils under
a pressure of 0.3 mm at 130 to 135°. The yield is almost

equivalent to the theoretical quantity.

NYO01 1007412 v1 2
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Example 2

49 parts by weight of phenylthiazolyl-(2)-acetonitrile of m.p.

42 to 44°, prepared from benzyl cyanide, 2-chlorothiazole and
sodium amide, are heated in 250 parts by weight of benzene with
10.5 parts by weight of sodium amide and 26 parts by weight of B-
chloroethyldimethylamine for 1 hour to 50 to 60° and finally for
2 hours to 80 to 85° treated with water, and the benzene
solution is extrécted with acetic acid. The extract is made
alkaline and the 0il obtained thereby is distilled. The a-
phenyl-a-thiazolyl- (2) -y-dimethylaminobutyric acid nitrile boils
under 0.3 mm at 152 to 155°.

9.5 parts by weight of magnesium, 44 parts by weight of ethyl
bromide and 150 parts by weight of ether are transferred to the
Grignard compound, and into this a solution of 36 parts by
weight a-phenyl-a-thiazolyl-(2)-y-dimethylaminobutyric acid
nitrile in 150 parts by weight of benzene is added dropwise,
during which the ether distills off. The reaction mixture is
heated for 2 hours to 70 to 80° is cooled and allowed to flow
into 5 n hydrochloric acid, is extracted with ether and made
alkaline. The separated oil, the l-phenyl-1-thiazolyl-(2’)-3-
dimethylaminopropane comes over during distillation under 0.3 mm

at 128 to 132°.

Example 3

Phenylquinolylacetonitrile, prepared from benzyl cyanide, 4-
chloroquinoline and sodium amide, is reacted with sodium amide
and piperidinoethyl chloride. The reaction product is taken up
in benzene, the benzene extract is shaken out with diluted
acetic acid, the acetic acid solution is filtered clear and made

alkaline with sodium hydroxide solution. The separated base is

NYO01 1007412 v1 3
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taken up in ether, is then dried, and the ether is distilled
off. The residue has a little petroleum ether added to it and it
very soon begins to crystallize. The
phenylquinolylpiperidinoethylacetonitrile has a melting point of
96 to 97°.

40 g of phenylquinolylpiperidinoethylacetonitrile are heated
with 200 g of 70% sulfuric acid for approximately 20 hours to
150°. The mixture is poured over ice, made alkaline with sodium
hydroxide solution, extracted with ether, and the ether is
distilled off. The residue of 42.5 g solidifies in crystals.
After recrystallization from methyl alcohol and water, the 1-
phenyl-1l-quinolyl-(4’)-3-piperidinopropane melts at 82 to 839,
The chlorohydrate has a melting point of 201 to 202°.

Example 4

Into a solution of 58.3 parts by weight of phenylpyridyl-(2)-
acetonitrile and 200 parts by weight benzene, 13 parts by weight
of sodium amide are added at 25 to 35°. The mixture is heated for
a short time to 60 to 70°. Then it is cooled, and 48.5 parts by
weight of piperidinoethyl chloride (b.p.12 68 to 70°) are added
dropwise. When the mixture is heated to 50 to 60°, a reaction
sets in. At the end, heating is continued for 1 hour more to 809,
then decomposed with water, and the benzene solution is
separated. After small foreruns, the o-phenyl-a-pyridyl-(2)-y-(N-
. piperidinb)—butyric acid nitrile comes over at 185 to 190° under

0.4 mm and a 90 to 95% yield as a red viscous oil.

In the case of the usual saponification with alcoholic lye or in
the case of the action of Grignard reagent, there is created, in

very good yield, l-phenyl-l-pyridyl-(2’)-3-N-piperidinopropane,

NYO01 1007412 v1 4
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a weaklyvcolored viscous oil having a boiling point of 160 to

164° under 0.25 mm.
Example 5

38.8 parts by weight phenylpyridyl-(2)-acetonitrile, 8.2 parts
by weight sodium amide, 250 parts by weight benzene are reacted,
as in Example 1, with 28 parts by weight N-B-
chloroethylpyrrolidine. In a very good

third page begins in original------=--=------e-memmce—com———-————

yield one obtains the oa-phenyl-a-pyridyl-(2)-y-N-
pyrrolidinobutyric acid nitrile, having a melting point of 82 to

84°,

48 .2 parts by weight of this nitrile base are heated with 28
parts by weight of caustic alkali in 150 parts by weight of
butanol for 4 hours under reflux. Butanol is distilled off from
the main quantity, water is added, and the base created is

separated.

l1-phenyl-1-pyridyl- (2’)-3-N-pyrrolidinopropane having a boiling
pointp.15s of 143 to 146° is obtained in an almost theoretical

yield.
Example 6

40 parts by weight phenythiazolyl-(2)-acetonitrile are condensed
as in Example 2 with 28 parts by weight of N-f-
chloroethylpirrolidine, in the presence of 8.5 parts by weight
sodium amide and 200 parts by weight benzene. The a-phenyl-o-

thiazolyl- (2)-y-N-pyrrolidinobutyric acid nitrile is created in

NYO01 1007412 vl 5
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this context in a very good yield. It has a melting point of 83
to 85°.

25 parts by weight of this base are heated with 10 parts by
weight of caustic soda, 100 parts by weight of ethanol (90%) on
a steam bath under reflux for 4 hours. In quantitative yield,
_the preparation yields l-phenyl-l1-thiazolyl-(2')-3-N-
pyrrolidinopropane having a boiling pointp.s of 136 to 139°.

NYO01 1007412 v1 6
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What is claimed is:

1. A method for preparing basic compounds of the general

formula
(see original 4)

in which R is an aromatic, and R; is a heterocyclic group and X
is hydrogen or a methyl group, and N is a tertiary bound
nitrogen atom,

wherein one reacts nitriles of the general formula
(see original 5),

in which R is an aromatic, and R; is a heterocyclic group, in the
presence of means for splitting off hydrogen halides using

basically substituted halogen alkyl groups of the formula
(see original 6),

in which the X is hydrogen or a methyl group, and in the
compounds created, using methods known per se, splits off the

cyano group by substituting it by a hydrogen atom.

NYO01 1007412 vl 7
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Erteilt auf erfnd des Ersten UEerleituﬁgsgésefzes vom 8.Juli 1949

BUNDESREPUBLIK DEUTSCHLAND . .

AUSGEGEBEN AM . .
4 FEBRUAR1%52

N

 DEUTSCHES PATENTAMT " -
PATENTSCHRIFT

%830193
. KLASSE 12p GRUPPE S’
‘ p21280WVel1zpD

* - Dr.Gustav Ehrhart, Frankfurt/M.-Untérliederbach und |
Dr. Walter Bestian; Frankfurt/M.-Zeilsheim
“sind als Brfinder genannt worden :

10

15

" Farbwerke Hoechst, vormals Meister Lucius & Briining,
‘Frankfurt/M.-Héchst

Verfahren zur Herstellung von basischen Verbmdungéri

Patentiert im Gebiet der Bundesrepublik Deutschland vom 10. November 1948 an
Patenlertetlung bekanntgemacht am 3. Januar 1952 )

Es wurde |

gemeinen Formel

B

" H
< H H y
N\ |

C—C—N_ >

© 1N\

X Xv’

wobei R cinen aromatischen und R, einen
heterncyclischen Rest und X Wasserstoff oder

c

Methyl bedeuten und N ein tertiar gebundenes

Stickstofiatom ist, Spasmonlytica darstellen, die sich
insbesondere durch cine hervorragende Wirkung

heim Histaminkrampf auszeichnen.’ ‘
ZweckmiBig stellt man diese Verbindungen aus.

Nitrilen der allgemeinen Formel

sefunden, daB Verhindungen-der all-"|

A o
R/-\CN ‘ ®o

‘her, wobei R einen aromatischen und R, einen

heterocyclischen Rest. bedeuten, auf die man in
Gegenwart von Natriumamid odéranderenhalogen- a5
wasserstoffabspaltenden Mitteln &in basisch. sub- .
stituiertes Halogenalkyl der.Formel

| o o
HaI—C—C—N/ o 30 T
TN

einwirken 13Bt. Solche Halogemide sind z. B. N-f-

BEST Avall Ahl.lécow .

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0269



10

as’

3o

gehen.

‘mit dberschiissiger

IR R LA

Chiorathyldimethylamin, N-p-Chlorathyldiathyl-

- amin, 1 -Chior-2-dimethylaminopropan, N-g-Chlor-

ithylpiperidin, N-p-Chlorathylpyrrolidin und N-g-

‘Chloréthylmorpholin. Durch weitere Einwirkung

von Grignardreagens, Natriumamid und anderen

" xann die Cyangruppe unter Ersatz durch ein
\Wasserstoffatom abgespalten werden. Mankann aber

auch dic Cyangruppe mit verseifenden Mittein be-

handeln, wobei die intermediir entstehenden Car-
bhonsiuren unter
ebenfalls in die

Beispiell .

58,2 Gewichtsteile Phenylpyridyl—(z)-accxonitri)
vom F. = 84 bis 85°, bercitet aus Benzylcyanid,
2-Chlorpyridin und Natriumamid, werden in 300
(ewichtsteilen Toluol gelost, mit 13 Gewichtsteilen
Natriumamid umgesetzt und anschliefend bei 30°
mit einer Losung von 36
athyldimethylamin in 50 Gewichtsteilen Toluol ver-
sctzt. Bei 50 bis 60° erfolgt die Reaktion mit
diesem Amin. Es wird 2 Stunden -auf 100 bis 110°,
erwirmt, mit Wasser versetzt, die Toluollosung
Essigsiure ausgezogen und der
Auszug wieder alkalisch gemacht. Das 50 erhaltene
Ol wird fraktioniert destilliert.In fast theoretischer
Ausbeute geht das a-Phenyl-a-pyridyl-(z)-y-dimc-
th_vlanﬁnobuttcrs'éurcnitril beim Destillieren unter
0.3 mm bei 150 bis 154° Gber. .

In eine Grignard-Losung aus 43,5 ewichisteilen

Magnesium, 166 Gewichtsteilen Athylbromid und

35

40

45

%0

‘ -mit Wasser behandelt,

L]

6o

. athyldimethylamin

“z2u wird eine Losung

400 Gewichtsteilen Ather 1aBt man unter gleich-
zeitigern Ahdestillieren des Athers eine Losung von
205 Gewichtsteilen a-Phenyl-a-pyridyl-(z)-;»dim:—
thyl‘aminobuuersiurenitril in 400
Benzol einflieBen. Es* wird 1 Stunde auf 80° er-
wirmt, danach mit Wasser-Salzsaure zersetzt und
alkalisch gemacht. Das ausgeschicdene Ol ist das
1-Phenyl-1--pyridyl- (2) - 3- dimethylaminopropan,
Jdas unter 0,3 mm bei 130 bis 135° siedet. Die

Ausbeute entspricht fast der -theoretischen Menge.

Beispiel 2

Phcnylthiuolyl-(z)-écetonitril

49 Gewichtsteile
bereitet aus Benzylcyanid,

vom F. =. 42 bis 44°,

" 2-Chlorthiazol und-Natniumamid, werden in 250

Benzol mit 10,5 Gewichtsteilen
und 26 Gewichisteilen p-Chlor-
; Stunde auf 50 bis 60° und
schlieBlich 2 Stunden auf 8o bis 85° erwarmt,
und die Benzolldsung wird
mit Essigsdure ausgezogen. Der Auszug wird alka-
lisch gemacht und das dabei erhaltene O) destilliert.
Das o-Phenyl-a-thiazolyl-(2)-7- dimethylamino-
‘buttersiurenitril siedet unter 0,3 mm bei152bis155°.

9,5 Gewichtsteile Magnesium, 44 Gewichtsteile

Gewichtsteilen
Natriumamid

Athylbromid und 150 Gewichtstoile Ather werden

in die Grignardverbindung ibergefihrt, und hier-
von 36 Gewichtsteilen
a-Phenyl-a- thiazolyl-{2) - 7~ dimethyliminobutter-
saarenitril in 150 Gewichtsteile Benzol getropit,

Abspaltung von Kohlendioxyd
gesuchten Verhindungen et

_macht. Die abgeschiedene

‘Gewichtsteilen g-Chlor-.

Gewichtsteilen |

'330193’

wobei der Ather abdestilliert. Man erwarmi das
Umsetzungsgemisch fiir 2 Stunden auf 70 bis 8o0°,
kuhlt und 1aBt es in 3§

Das ausgeschiedene Ol, das 1-Phenyl-1-thiazolyl-
(2')-3-dimethylaminopropan, geht bei der Destilla-
tion unter 0,3 mm bei 128 bis 1327 dher.

65

1 _ n-Salzsiure einficBen, -
- schittelt mit Kther aus und macht es atkalisch.

7.

PR

Beispiel 3

Phenylchinolylacetonitril; bereitet aus Benzyl-
cyanid, 4-Chlorchinolin _und Natriumamid, wird
mit Natriumamid und Piperidinodthylchlorid um-
geserzt. Das Umsetzungsprodukt wird in Benzol

75

aufgenommen, der henzolische Auszug mit verdiinn-

' ter Essigsiure avsgeschiitielt, die essigsaure Losung

klar filtriert und mit Natronlauge alkalisch pe-

aufgenommen,

‘Das Phcnylchinol_v)pipcndjnnﬁthylacc\onitril zeigt
_den F..= g6 bis 97 °, : -
_ P-hcn_\-lchinol.\-lpq)cridinoithylacctonitr&l'
- werden mit 200 70%giger Schwefelsaure erwa

40¢g

20 Stunden auf 150° erhitzt. Danu wizg auf Eis
gegossen, mit Natronlaupe alkalisch gestellt, avs-
geithert, getrocknet-und der Xther abdestilliert.
Der Riickstand von 42,5g erstarnt ‘kristallinisch.
Nach dem Umldsen aus Methylalkohol + ‘Wasser

propan bei 82 his 83 °. Das Chlorhydrat ceigt den
F. = 201 bis 202°. .~ T .

Beispiel 3

In eine Losunyg aus 383 (ewichtsteilen Phenyl- 3

pyridyl-(2)-acetonitril und . 200 Gewichtsteilen
Bénzol werden hei 235 bis 35 13 Gewichisteile
Natriumamid cingetragen, Es wird kurze Zeit auf
60 .bis 70° erwirmt.

= 68 bis 70 °) werden cingetropit. Bfim Erwirmen

wird noch 1 Stunde auf 80° erwirmt, danach mit

Wasser zersetzt und di¢ Benzollosung abgetrennt.

Nach kieinem Vorlau{ geht das a-Phenyl-a-pyridyl-
<(z)-'y-(N-‘piperidino)-huncrsiurcnitri\ bei
bis 190° unter 0,4 mm in 9o his 95 */s Ausbeute als

“rotes viskoses O {iber.

Bei der oblichen Verseifung mit - abkoholischer
Alkalilauge oder bei der Einwirkung von Grignard-
reagens entstelt in sehr. guter Ausbeute das
x-Phenyl-l-pyridyl-(:')-3-N-piperidinopropm. ein
schwach gefirbtes viskoses Ol vom Siedepunkt
160 bis 164 ° unter 0,25 mm. . :

Beispiel s

Danach wird gekihlt, und
" 48,5 Gewichtsteile Piperidinoithylchlorid  (Kpys

185 -

Jase wird .mit Kther. .
getracknet und der Ather abdestil--
- liert. Der' Riickstand wird mit wenig Petrolither
“versetzt, wobei sehr bhald Kristallisation erfolgt.

gs

go.

"schmilzt das 1-Phenyl- t-chinolyl-(4')-3-piperidine- '

95

105

| auf 50 bis 60° tritt die Reaktion ein. Zum Schiud -

315

120

.. 38,8 Gewichtsteile '.l’hen'_\'lpyridyl-(z)-acetonitril_, '

8,2 Gewichtsteile Natriumamid, 250 Gewichtsteile
Benzol werden wie im Beispicl1 mit 28 Gewichts-
teilen N-ﬂ-C-hlorﬁthylpyrro]idin umgesctzt. In sehr
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guter Ausbeute erhilt man das a-Phenyl-g-pyridyl-
(2)-;'-N-pyrrolidinobuncrsiurenitril. vom F. =82
bis 84°. ’ .

48,2 Gewichtsteile dieser Nitrilbase werden mit
28 Gewichisteilen Atzkali in 150 Gewichtsteilen
Butariol 4 Stunden' unter RiickfluB erwirmt. Es

. wird ‘'von der Hauptmenge Butanol abdestiliiert,

10

15

a3

3

mit Wasser versetzt und die entstandene Base abge-
trennt. : T . .

In nahezu theoretischer Ausbeute wird das
1-Phenyl - 1- pyridyl - (2) - 3 - N - pyrrolidinopropan

vom Kpg,s =143 bis 146° erhalten.
Beispicl 6

40 Gewichtsteile Phenylthiazolyl-(z)-acctonitfil
werden in Gegenwart von 8,5 Gewichtsteilen

- Natrivmamid und 200 Gewichtsteilen Benzol wie

im Beispiel 2 mit 28 Gewichtsteilen N-f-Chlorithyl-
pyrrolidin kondensiert. Das a-Phenyl-a-thiazolyl-

(2)-y-N-pyrrolidinobuttersiurenitril entsteht dabei

in schr guter Ausheyte. Es zeigt den. F. =83
bis-85°. : :

25 Gewichtsteile dieser Base werden mit 10 Ge-
wichtsteilen Atznatron, 100 Gewichtsteilen Athanol
(90%/,) 4 Stunden auf dem Dampfbad unter Rick-
fiuB erwirmt., Bei der Aufarbeitung wird in
quantitativer Ausheute «das 1-Phenyl-1-thiazolyl-
(2')-3-N-pyrrolidinopropan ~ vom  Kp,, = 136
bis 139° erhalten,

PATENTANSPRUCH:

Verfahren zur Herstellung von basischen

Verbindungen der allgemeinen Formel

R, H

R e Com .
I
X X :

wobei R einen aromatischen, R, einen heterocye-
lischen Rest und X Wasserstoff oder Methy] be-
deuten und N7 ein tertidar gebundenes Stick-
stoffatom ist, dadurch gekennzeichnet, daB man
Nitrile der allgemeinen Formel -

R H
x\C/‘

\ L]
rR” en

wobei R einen aromatischen und R, cinen
heterocyclischen Rest bedeuten, in Gegenwart

von halogenwasserstoffabspaltenden Mittein mit.

basisch . substituierten - Halogenalkylen der
Formel’ R o

I
Half-C—C—N/_,
X X

in der X Wasserstoff oder "Methy] ist, umsetzt
und bei den entstandenen Verbindungen nach
an sich dekannten Methoden die Cyangruppe
unter Ersatz durch ein Wasserstoffatom ab-

spaltet. -

O 2096 L52

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0271

R

BEST AVAI ARLE COPY

35

" 40

45

50 -

§s




L/F :

_Index at acceptance:
1

B

35

AMENDED SPECIFICATION

Reprinted ‘a5 amended i
" ating for the

Comptroller-Gensral dated the eleventh day
“under Section 33, of the Patents Acy, 1949.

accirdance with the Decision of the Supezintending Eximiner
,of Ocwober, 1957, -

No. 26316/45,

© C2a(3:5:14), C2b3

a4:b:1),
SCBEE.;:;S(M: b3: §3),. C3al3c(lc: 2c: 3¢:

PATENT SPECIFICATION

M

. .
-

. Gf 685696

Date of Application and filiag Complete Specification: Oct. 413, 1949,

 Application mode In Unhed States of América on Nov, 23, 1948, -
Complete Specification Pybfl:héd: Jan. 7, 1953,

COMPLETE SPECIFICATION . . _.
‘Process for the Manufzcture of Anti-Histaminic Compounds .-

We, SCEERING CORFORATION, having a
place of business ar 2, Broad Stneet, Bloom-

" fidd, County of Eswex, Swate of New Jersey,

Unired Swmtes of America, a corporation or-
ganized under the laws of the Stzwe of New
Jersey, United Stares of America, (Assigoes
of - NATEAN SPERBER, residing in Broox,
County of Bronx, Stare of New ‘York, United
States of Arerica, and DOMENICE PaAra, re-
siding in Brooklyn, County of Kings, State of
New York, Unired States of Amegica, both
Cidzens of the Unired States of Americz), do
hercby -declare the nature of this invention

and in whar mamner the same is  be per-

formed, t be partculorly described and
ascertzined in apd by the following state-

meng: ——

g This.i;uvénﬁéi relates m'»ncv;'_ subsmoces of -,
nreresting - and  importint . physiological -
properdes and a process for their mampfacs’

tore. More specifically, the invention relstes

_ 10 the preparation of compounds having pro-

nounced antthistaminic activity.
-Ir is recognized that the liberation of bist-
amine into the tismwes, which can be brought

aboixt by 2 muititude of agents or processes, is

primarily trespansible fior many of the allergic:
manifesations in man. It bas been found thar© P
certzin substances of closely relared chemical -
configurations are effective in alleviatng the -

symmtoms of many allergic reactions, ‘The
specificity: of these chemical substances for the

. contro] of alfergic reactioms is well demon-

strated by the researches camried on within the

lest ten years. However, although' the sub--
Junes pree

at the ‘present time repre-

b

——

-r———,

sent 2 remarkable advance they exhibir many

undesirable side effects,. or so-called taxic re-

high incidme “of drowsioess,
namscz, gastro-imtestinal inrfrarion and dryness
of the mouth. T :

;Cl'ass 2(iii), B4a(2:4), B4(d: ¢), Cla(1:10), Cl’b(132),'C1'e4k(3:4:6:8 ).
Clelk(4:6: 8), é1e6k)4:6:(8), Cl1f2a(2:3), Clf2c(4:5:6), ClE2d(1:2:3),
E C2b3g(1:7), C2b(4:9), C(2117:3a:12),
6¢:9), C3a13c10tith), Calda(3d: = °

In specifications Nos. 307,304 and .646,1-98 o

(both 2s open to public jon under Sec-
tion 91 of the Patents Acts 1907--1946)
general methods are described for the con-
version of kerones of e formula: -

R*.CO.X.NR®R® .

C :1>C(0H),X..NR1R=

‘md in Specification No. 646,198 for tire sub-
sequent replacement of the hydroxyl group- By
bydrogas, R?, R?, R® and R* being monovalent
organic radicals (NR'R® may be ‘3 nitrogen
ring residue) and X being @ divatent linking
group. The products are smred 1o have good
mustuotropic entispasmodic activity. accom-
anied by low wpewrotopic amtispasmodic
actvity. In Specification No. 646,198 as open
to public imspecdon under Section 91 N-(3-
pheoyl - 3-eyelobexyipropyl)-piperidinehrydro-
chloride, obtzined in this menner from N-
piperidylpropiopbencne and eyclohexyl brom-
ide, Es said 1o, have 12 timies the musculotropic
antroasmodic activity of papaverine.

We have now. fomnd that certain com-

‘ . —.

4
.

—
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* tions possess © an oumswmnding degres anti~.

pounds obtainable by similar. general -reac-

hisraminic apd antanaphylactic actvity. Par-

" Hculorly important is the Comparative absence
or depression in ..

of ony sedadon, dizziness
more than 90% of the cases weated. This ad-

" Vaomge is of exweme imporpce ip thee .

< giiot seslioaniom of snrhiswmminic drogs -

10

15-
. jdine-, or morpholino-group.
Through

20

© 30

reaced
" thionyl chioride 1 form * the chloro-

""an orgspomeallic
2-pyridylithinm  or ?—yyridyl Inagnesium

ClLiled] G s wmad
The sggctd compounds showing this sd-
vantige have the geoeral formula L
N :

Py_q;la—.czig-—cri,—R

wherein Py smads for 2-pywidyl, Ar or -
i aming,

phenyl or zm alkyl-, alkoxy- d:z]:kyl
chloro- or bramophenyl or ior.zrxhxanyl, an

¢l
d
R for @ dialkylamibo-, piperidino-, -

out this specification’ th: tenms
having ess than seven carbon atoms.

’_Th:mmpoundsaftheinvmﬁnnzre‘p'fo-

duced by a process compdsing the step of
condensing 2 ketone ArCOCH..CH.R, with
2-pyridyl compound (&5

halid:)mgiv:t?zcmbmd

A : A
Py—J;C-—sz.Cﬁg.R '
P -

followed by replacement of the hydroxyl.

group by a hydrogen arom. The resulting bases
may be converted imo gheir saits by the

C.H,.CO.CH,CH-N(CE:); | M

there is obrained  1-(2-pyridyD-1-Phenyl-3="

dimethylaminopropancl-1 (II):
CE,
Py—e&—GH,.CH?N(CE,);
e '

The carbmd (i) may be with
Lom-

pound (TI): -

B A L
'Py..%:_cua—cuamcaog @D
LT

. which on reduction with zine dust and acesic

acid gives in good yield the desired 1-phenyl-
1-(2’-pyridy})-3-dim=:hy1minopuvpan: I

CyH;
Py—CH—CH,CH.N(CE):

‘By & similar serics of reactions SOmpouncs
in which the phenyl group camies elkyl,
alkoxyl, -dialkylamino, chlorine or bromine
subsgmens mey be prep
chloro-compound, for txample the starting
matetial s the kerone )

p-CLCJ—L.CO.CH,.CH:.N(CH.)a
cbrzined by the Mannich reacton from - p-
chloroacetophenone,  dimethylamine
formaldehyde. . . L

By wsing diethylamine, piperidine, pyrol-
;dine or morphaline in place of dimethylamine
the corresponding diethylamino-, piperidino-,

" alkyl and elkoxy are used To denste. groups * - pyzrolidizo- -or morpholino- ketope may be

prepared.
- The compounds of the inverdon may be

ysed 3n the jorm of the free bases or in the

jorm of the salis thereof with inorganic acids

such as hydrochlaric, hydrobromic, Sulphuric
and phosphoric acids and organic acids, such
as salicylic, tarmaric, maleic, succinic, ciImic

-and acdc acids.

Typical examples of sals of the 3ephmy1-
3-(2-pyridyD) - N,N - dimethypropylamine of

. Fxample I are the following:

1. The mono-bydrochloride is chrained by

- passing anhydrous bydrogen chloride into an

cther solution of the ~+phenyl-y-2-pyridy)-
N,N-dimeﬂry]pro?ylaminc. The hydrochloride

cn be vecrysmllized frem  absolute alcohol

usual . and ebsolure ether and mehs ar 117—119° C.

2. The warmate of the compound of
Example 1 is obained in the usual manner
and melts ut 1314—115° C

"~ ™3, "The mono-hydrogen oxalate is prepared
izarion from

in ethenol " and after

" acerome melts at 152—1525° €
;4 The monmhyd.xpim succinate is pres
pared in 2 mammer s 10 The mono-hydro-

gen oxalate in ethyl alcohol solution and afwer

: recrystaliization from pentancl melrs at 99,5~
. 100" C o

5. 'The mono-hydrogen maleate is sipilarly

prepared and alter recrystallizeton  irom

peoranol, melis at 106—107" C. .. :
The compounds may be wused in a varery of

aw

unde.

ared. .For the p~ -

S0

5 -

60

0

80

85

$orms such as tablers for oral administration, .

creams for topical application, and injectible

solutions.  Preferably the sals of the ‘com- .
- pounds are nsed in the creams which may be

of the usual formuladoms. The - injectible
solutjons comprise Doo-toxic salts. -

Exampre 1.

, 1-Phenyl-1-(2'-pyridyD) -3 - dimethylamino-

. propane, :
The imrermediaste carbinol, phenyl - -
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Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0273

95

100



R - - g

35

‘h‘bmmdw;ﬂnccand 10%
solunon,and:bcoﬂ-xsmbenupmcm:: The -
- ether layer is washed with water mod dried
-ov.:ra.nhydmus potmum carbunate. Uyon:g-

_ pynd)ﬂ)-ﬁ-dlaﬁ?}’iamm:ﬂlylmrbmol @), is

prepared
. ﬁ-Dxmhylmnmopmpmph:nmq bydrochlor- .
ide (0.1 mole) is dissadved in 50 ec. of water

and cooled fn zn ice-bath The free base is

A solution of 0.2 moles of 2-pyridylithium
in 250 ml. of ether is prepared and aﬁcr cool-
ing 10 —40° C, a solution of 18 g. of A-di-
mcrhyﬂmmnopropmphmone in 50 cr. of exher
is added dropwise with stirring ‘over 2 period
of $ hour. Upan compledon of the reaction,
the temperanme is gllowed 1t gise 20 —15°
C. and the reaction mixnme iy strred at this
remperzture far ane howr. The conrents of the
flasks ere decomposed with jee and hydro-

‘chloricacid 20d then made basic with gaseous

ammonia, The resulting oil is taken up in

ether, the cther cvapnra;ed and the residue -
distilled The carbindl 35 a .viscous, yellow

syrup, boifing at.176—180" C./2 mim. .

The carbinol () is cm:vam:d to " the
propylamine as follows:

Phenyl-(2*-pyridy}) - £ - dimcthylamino-
ethyl carbind (IT) (0.1 mole) is dissolved in
250 cc. of dry benzepe znd thionyl chioride
(0.15 mole) 2dded, keeping

to come IO room tem: strred for an

additional 4 hkowr, and then made basic with -
.2 dilme solmion of sodium hydroxide - The
. benzeme layer is scparated, dried ‘and com-

centrated in vacuo leaving a viscous, purple
ot The oude phenyl-(2? pyr.ldyl)-ia-d.\-

" methylaminoethyl-methylchloride $s dissolved

40
45

S50

60

65

and rhe:residus distilled.
EXAMPLE

in 200 cc. of glacial acetic acd and zinc dust
(03 mols) added. The reacton mixnge is
stirred and heated on the swam bath for 6
hours, the Znc saits firered and the filtrare
concentrated &z vacko. The thick syrup is
made alkaline with dilute sodium hydroxide
and the oil whick separates js extracted with
ether, The wther layer is dried, con::mntad

n .
1> M:ﬂmxyph:ny])—l (2* - pyridy}) - 3-di-
propene.
This compound is prepared by the pro—
cedure described in Example I msing p-meth-
oxyacetophenme in 2 Maonich cmdensasion
with formaldehyde and dimethylamine hydro-

.chloride to prepare B-dimethylemino-p-meth-

orypmpxophmon: The latter is then carried
‘through the series of rzactions described m
Example I. The substineed propylamine is

pale wﬂow, viscons liquid; b.p. 172——175"

-C./1.5 mm,

Examrre II0.
' 1(p-CbJorophenvl)-l-(Z’-pyndyl)-B-dJ-
. methylaminopropanc.
Using p—dﬂoropbwylamophmm m the

the temperature -
“berween 0 emd 10" C. The reaction is allowed -

Mannich reaction followed by the 2-pyridyl- h

lithium reaction and whre series of reactions de-
scaibed  in Example I rhe comesponding

EXAMPLE 1V. '
-(thyl)-l-(l’-pyndyl)—3—dxcthylzmmo-

propane.
By substituting $-diethylaminopropiophen-

one hurdrochloride for the Aamﬂrhvl:mmn chMe

CUS ey Siven ot ==

pound in Example I “there {5 .obmained the
compound of this wxample; b.p, 156—157°

C./2.0 mm
1% © Exampis V,

1-(Phenyl)1 - @ pyﬂdyl)—S—N ' piperidino-

_propan
By substinming pip :ndme hydmchlandc {or

'dimethylamine hydroch]onde in Example I,

the piperidino compound is obmined as a vis-
cous yellow liguid boﬂmg 4 176-—177
C/3.5 mm.

Exmm.z
1~thy1-1-(2’-mdyf)-3-(N-pymhdy1)

Jropane,

The ﬁ—(1-pymhdy1)propwphmn= is’ ob-
1ained by the Mummich condensation of aceto-
phenooe thh formaldehyde and pyrrokidine.
The free base is berared from tho hydro-

. chlioride and theg is reacted wnhz-pyndyl
‘hthium, followed by further reactioms . in

accordance with the procedure of Example L
The pyn-ohdylpropam is obmained as a pale

%'rr;pylamm: is. pr:parad b.p. 139-141, ‘
sodium carbomate - '

80

85

6

95

yellow oil builmg at 164—166' C./Z——B mm.

Examrre VIL
(P-Gﬂmphmﬁ)-l-(z’-pyndyw-(N-
pyzrolidyl)propane.

100

This compound is obxfined exactly es de- . .

scribed for the unsubstituted compound. of the

above example using p-chiorcacetophenone in
place of acerophenone. The halogenated com-
pond of this example is 2 yllowish liquid
bodling at 175—177". C./1—2 mm.
The foliowing are ather typical amines pre-
by. the methods of the invention:
l-a’-mmyl)-l-(?’-pyndyl)é - dimethyl-

1-(p-Methylphenyl)-1-(2° -pyxidyl) - '3 - di-
methylammopmpane, b.p. 137-—-140" C/0.5

1-(4‘ Dmc:hylammophmﬁ) <1 - @%
pyzdyl)-3-dimethylaminopropane, b.p. 183—
185° C./15 mm. -

1-(2%,3*-Dimethoryphenyl)-1 - (2°-pyridyl)-
3-dimethylaminopropane, bp.  195-—200°
C./1-=2 mm.

1-(p-Isopropytphenyl)-1-(2* - pyridy]) - 3-

- aminopropane, b.p, 154° C./2 mm,

1.0 mm.

'Whazwct:laux:nzsth:—md.u of a5
1. Toe step in prodnction’ of pyn
aliphatic mmimes end thefr saes which con-
mmmcnngakaon:uffomtﬂa _

Ar.CO.CR..CH.R

105.; :
110
115
120

;dzmr.tbylammnpwopan:, b.p. 147—152' c/ .

125
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wherein Ar.stmds for phenyl or for ap alkyl-,
alkoxy-, dialkylamine-, chloro- or bromo-
phenyl and R swnds for 2 dialkylamino-,
. piperidino-,  pyrrolidine-  or morpholino-

ponnd (eg. 2-pyridyllithiom or 2-pyridyl
 magnesium halide) 1o give the carbinel

h Py—CI’li—CH,—-CH:—R
oH .

10 replacement of the hydroxyl group in the re-
sulting carbinal by hydrogen to give the
)
Py—CH—CH..CH..R

~ and cooversion of the product, # desired,
5 into it sals. : ' ‘

2. The step in the production of ‘pyridyl:
aliphatic emines and their salts as claimed in

Claim 1 ¢omprising the conversion of the
carbinol into the corresponding halide, e.g.

20 by the action of thiony! chlorde aznd re-
placement of the halogen by hydrogen, eg.
by reduction with zinc dust ‘and acetic acid,
o give a compound of formula g

i
Py—CH—CE..CH.R

'3 group, with m organcmeilc 2:pyridy] com-

compounds of the fomule

wherein Py stnds for 2-pyridyl followed by.

and conversion of this product if desired, into 25

fts salts. : :
3. The steps as claimed i either of the

b 1. gb-chl' : 'ri;n Ymgﬁ.mas il

P or oropheny] and R ‘for dimethyi-

amz'gorN-yn'nhdyl.' ¢ - Cﬂi}’i 30
4. Process for the production of samurated

Py—CH—CH,—CH. R,
substamsially as described with reference to'.

tach of the foregoing Examples. E

5. 3-(2'-Pyridyl)-3-arylpropylemines, when-
ever produced by the process daimed in any
of the vreceding claims.. .

6. Sals of 3-(2'-pyridyl}3 - aryl-propyl-
amines whenever produced by the process 40
clzimed in eny of Claims 1—3, . .

.. Dared his 13th-day of Ocepbir, 1949, .*

URQUHART-DYKES & LORD,
Mazwell House 11, Arundel Street, Smand,
" Looden, W.C2, and . n
12, South Parade, Leeds 1, -
Chartered - Patent Agegts,

Reference has been directed i pxnsnané:.
of Section 9, sub-secton (1) of the Patents
Act, 1949 1 Parent No. 689,234, -

Leamington Epa: Printed for Her Mejesty’s Stationery Office, by the Courier Press.~-1957,

Published at The Patent Offce, 25, Southampton Buildings, ‘T.ondon,
‘copies may be obtained, "L

W.C.2, from which - -
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PATENT SPECIFICATION '

4

e 0 689835

Dote of Application ond filing Completz Specification: Oct, 23, 1950,

| Application made In Germany on Sept. 5, 1949,
* Complete Specification Published: April 8, 1953,

Index at acceptance :—Class 2(iii), B4a(2: 4), B4e, C2(3: 5), C2rl7.
Lo " COMPLETE SPECIFICATION

Manufacture_of Para-Aminosalicylates -

We, MicaarL EmeNeacE apd ADOLF
SmEGiirz, both German citizens, of Georg
Voigrsmasse 12, Fraokfur, Main, Germany,
and Ozenstrasse, Bad Soden, Tapmus, Ger-

5 many, respectivaly, do hereby declare the
invention, for which we pray that & parenr

ection considerably exceeds that of the anu-

hisrzminic base and the known salts thereof.
Although para-amiposalicylic acid tself 35

exhibits 8 certain ani-histaminic effect, this -

does not suffice 10 cxplain the enhanced action

of the -salts, which is due to 2 syoergistc

may be granted o us, and the method by --aco

. which it is to be perfarmed, 1o be particularly
described in and by the following state-
ment:—

- The usual anti-histaminic substapces are

" generelly applied for therapeutic purposes in
the form of silts of the corresponding bascs

. with inorganic acids, the potency of the salt
corresponding to that of the basc diminished

10

1

upum'unmth:weightufthcaddcam— ’

pi 8
bined with the base. (Compare *“Die Pbar-
mazie,” 1947, page 495; “Chemisches Zen-
mralblar,” Verlag Chemie, 1947, Val. I, pages
446 et s2q.). . -

The present invention is -based on the
observation that the sals of anti-histaminic
~ bases of the general formmla

lsr/.‘i t

Cs"s\- _
R CH - CH, - CH,

‘;/ \Rz
~

@m L

in which R, end R, tach represents a methyl

2
w2

group or the grouping
N<
R,
. represests a pymolidino group, and R, repre-
30 sents a pyridyl or thiazalyl group, with para-
a.mings_nﬁcyhc' acid are distnguished by 2
surprisingly high anti-histaminic acton. This
- [Price 2/8]

pan : cy-ate, 1=
- phenyl - 1 - thiazolyl - (2%) - 3-N-pyz=olidino-

or

- wise stated, end the

- Equ
(3% -3~

. together.

oo, | - : -t .-
“The salis of - anti-histaminic bases. with 40 .
aminosalicylic acid arc made in accor-
dance with this invendon . by reacting equi- -
molecular proportions of para- aminesalicylic
acid with zn anti-histaminic base, or by the

_double decomposition of an alkali salt or 45

allmline earth metal salt of pare-aminosalicylic
acid with a salr of an ansi-histaminic base

i acid.

" As examples of sals of anti-histaminic
bases in accordance with the inventon there
may be mentoned especially 1-phenyl-3-
pyudyl - (21 - 3-dimechylaminopropane para-
aminosalicylate, I-phenyl-1-pyridyi-(2')-3-N-
pyzrolidinopropane para aminosalicylate, 1

60

66
Ppropane para-minosalicylate and jo-dimethyl- )
aminoethyl-phenthiazine pare-aminosalicylate.
The following illnsrrare the inven-

tiop, the parts being by weight vnless other-
tionship of parts by 60
weight 10 parts by volume being the same as

that of the klogram to the lme

‘ ExaMPLE I. | .
1-PHENYL-1-PYRIDYL-(2'}-3-DIMETHYLAMINO-
PROPANE PARA-AMINOSALICYLATE, 65
ivalent quantities of 1-phenyl-1-pyridyl:
dimethyl - aminopropane and pare-
aminosalicylic acid are separately dissolved in
ethy) acetate, and the t™wo solutons are mixed
The salt named above very soon
scparates in a practically quaptmive yield.
It meits at temperarorss. of 144—145" C.
with decomposition, and is twice as potent s
the corresponding phospbare.

EXaMPLE 2. N 5]
1-PEENYL-1-PYRIDYL~(2)-3-N-PYRROLIDINO-
PROPANE PARA~AMINOSALICYLATE.
5.32 parts of 1-phenyl-3-pyridyl<{(2*)-3-N- -

70
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. pyrolidino-propane are dissalved in 40 parts
by volume of acctone, and 6.12

aminosalicylic acid are dissolved in 30 paris

by volume of acetone, and the two solugons

5 are mixed together, After standing for some
time, the para-aminosalicylate crystallises in
the form of plates which melt at 171—172"
C. with decomposition. The yield is nearly
" quantitative The pare-amino-salicplate is
10 soluble in water and about twice as potent
as the corresponding phasphate | :
EXAMPLE 3. .
I- PHENYL - - THIAZOLYL-(2')-3-N-
TYRROLIDINOPROPANE PARA-AMINO~
SALICYLATE. .
Equivalenr quantities of para-aminosalicylic
.acid and 1-phenyl- I - thizzalyl - (3%) - 3-N-
pyrrolidinopropane are separately dissclved

15

20
paza-aminosalicylace
* of plates melting ar 161—162° C. with decom-
posidon. The yield is praerically quandmtive.
The prodoct is soluble in water and twice as
25 pozent as the corresponding phosphate.

ExampLE 4.

_ 10-DIMETHYLAMINOETHYL-PHENTHIAZINE
. PARA-AMINOSALICYLATE. .
10 parts of 10-dimethylamoinoethyl-phen
30 thiazine hydrochloride are dissolved, while
gently heating, in 120 parts of water, and the

solution so obtained is mixed with a solution -

of 7 parts ‘of sodium para-aminc-salicylate in
50 parts by volume of water, The ally solu-
35 Hop, which separaies, rapidly becomes solid
an rubbing. 13.3 parts of the para-amino-
salicylate are obmined as a colourless salt
which is sparingly soluble in water and readily
soluble in hot acetope, in hot méthyl 2lcohol
. 40 and ip ethy] accmare. It decomposes at 159—
. 160* C. and is rwice as potent as.the hydro-

thiazine, .

) What we ‘dlaim is:— - °

45 1. A salt of an. apti-histaminic base of the
general formula T T . -

of para~ .

" in acetope, 2nd the two solutions are mixed.
together, After standing for some tme, the.
crysmllises -in the form -
- 2minosalicy:

. i

Q |  _x
. )
8 . sy ,<nz
in which R, and R, each represent a methyl

or the grouping -
. R,
—N<

in W
group

represents a pyrrolidino group, and R, repre- 50
sents 2 pyridyl or thiazolyl group, with para” -
lic acid . ’

2. 1-Phenyl - 1 - pyrdyl-{2’)-3-dirmethyl-
zmino-propane para-aminosalicylate. .

3. 1-Phenyl-1-pyridyl-(2"}-3-N-pyrrolidino- 5 -
propane paTa-amin e, .
4. 1-Phenyl - 1 - thiazolyl-(2*)-3-N-pyrral- -

jdinopropane parz-amincsalicylate.

5. 10- Dimetbylaminoethyl - phenthiazine
i i - . €0
6. A process for the manufacture of 2 salr

".of an ant-histaminic base claimed in any one .

of claims 1—3, wherein para-aminosalicylic:
2¢id and the anti-histaminic basc are reacted
together In equimolecular propordons or 2o (5 -
alkali salt or an alkaline earth metal szit of :
pera-aminosalicylic acid is reacted with 2 salt
of dt‘:xc anti-histaminic base with an inorganic
ad . . : .
7. A process for the mavufacture of a. salt
of ap ant-histaminic base conducted substan-

70

‘tially as described in any one of Exampics
chloride of 10-dimethyl - aminogthyl-phei- . -3-—4. bersin. . '

. . ABEL & IMRAY, .

' - Agents for the Applicantg, ©
Quality House, Quality Court, Chancery
: . Lane, W.Ca, :

. Leamingion épa: Printed for Her Majesty's Stationery Office, by this Courier Pres:.—;lBS.“l.

"' ‘Published at The Patemt; Office, 25,
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Date‘of Application ond filing Complete Spectﬁcaa'an:' Oct. 18, 1948,

Application mﬁde in Unlted States of America on Oct. 28, 1947.
 Complete Specification Published: April 15, 1953,

Index at aceeptance:—Classes 2(jii), B4a(1: 2), B4(c: d), Clal0, Clb(1: 2), (255 . -3,
 CZb3(ad: b: d:lf(), C2b3g(1: 8), C2b(18: 20), C2rf ' * ... ;
a .

and 81(i), B11b

HEl 31

g: i), Bllb2(a: ¢: g:.i).

COMPLETE SPECIFICATION
Antihistaminic Substan;es .

We, Somermye CoreporaTiON, 2 coOT-
poration of the State of New Jersey, of
2, Broad Street, Bloomfeld, New Jersey,
United States of America, (As:flgneea of

Place,

Avenue, Brooklyn, New York and Exwrx
Scrwexzx,- 10,  Crestmont Road, Mont-
clair, New Jersey, United States of
10 America), do hereby declare the natute
" of this invention and in what manner
the same is to be performed to be parficu-
larly described and sscertained in and by

- . the following statement:—
16 The invention relates to the manufac-
ture of new substances of interesting and
. .important physiological properties and

more particularly to the manufacture of -

pyridyl eubstituted alkanes- which “have

20 been found fo be hiﬁlhly effective against
a ,

histamine-induced allergic reactions.

It ig recogmized that the liberation of
histemine into the tissues, which can be
brought about by a multitede of agents or

25 processes, is primarily respomsible for
many of the allergic menifestations in

. man. If has been "found that certain
substances of closely related chemical

- eonfigurations are efféctive in nlleviating
30 the rymptoms of many sllergic reactions.
The apecificity of these chemical sub-
stances for the control of allergic reac-
tions is well demonstrated by the re-
searches oarried on within the last ten

86 years. However, although the snbstances

prescribed at the present time represent
o remarkable advance, they exhibit many
undesirable side effects, or so-called toxio
reactions, among which may be men-

40 tioned the high incidence of drowsiness,
- dizziness, nauses, gastro-intestine] irri- -

tation and drymess of the mouth.
Tt hag been gonerally considered that
only those substances which are deriva-
4b tives of ethanolamine and ethylenedi-
amine ghow pronounced anti-histaminic
. and antianaphylactic eslivity. It has now
been found thaf pyridyl aliphatic amines
—————————— —— .
- K} \\.
-0
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of the general formuls
' R :

wherein Y stands for an alkylene group -
having 2 or 3 cerbon atoms, Py is a .
pyridine ring which may . be substituted .-
by 'a halogen, alkoxy or lower alkyl
group, R represents & dislkylamino, 56
piperidino, morpholino, ar mmamhnil
group, and R* represents an alkyl, aryl, -
aralkyl eycloallcy]l or heterocyclic group

or an alkyl, alkoxy, dialkylamino, chloro .
or bromo derivative of such groups, and 60

“the salts thereof with inorgamic and or-

ganic acids, possess to an extremely high
degree antihistaminic and antianaphyl-
netic activity. . '
Throughout this Specification and 65
claimg it is to be understood that by the
terms I3 B.lk'ylln KL . )y or
‘ alkoxyl ") and ¢ dialkylamino '’ we
mean groups in which the alkyl isg o -
lower alky], i.e. contains not more than 70
four carbon atoms..- S :
* Clinical "studies with representative.
members of the compounds of this inven-

“tion have demonstrated extremel% favor-

able antihistaminic activity. Particu- 75
larly important is the comparative ab-

" sence of any sedatiom, dizziness or de-

pression in 85—90% of the cases treated.
This advantage is of extreme importance

in the clinical applicafion of nntihista- 80
minic . . .
The meﬁod of the invention compxrises
the hydrolysis- and decarboxylation of -
the nitriles of the general formula

B&
Py—C—Y—R 85
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in which Py, T, R and R' Lave the signi-
ficance above mentioned. °
When the nifriles are treated with n

" strong acid, the nitriles are - hydrolyred

10

1=,

“mo

C.H,
l : H.Sn,

und decarbuxylated to the compounds of 5 -

the invention as illustrated
Juwiug equation:

Cl!sﬂs ’

(CH.N}—C—CH,.CH; NCH, ) (CHN)—( B—C H,. CH.. N (CH.),

Suitable pitriles for use in making the
compounds of the invention may be made
(as described in co-pending Application
No. 2504748 (Serial No. 866,178) by :

(2) condensing » pyridyl or a ky)-
prridyl halide with an alkene or substi-.
tuted “allane nitrile to form. o py7Tidyl
alkape nitrile and thereafter condensing.
the latter product with s dialkylamino-
alkyl halide, a piperidinoalkyl halidé, «
holinoalkyl helide, or an imidnz-

o0 linylalkyl hehide; -

(b) condensing on alkane, or substi-
{uted alkanme, nitrile with .a_dialkyl-

" aminoalkyl halide, o piperidinoalkyl

" pyridyl halide; or

3%

40 metnls. alknli metal amides, alknli metal

halide, & morpholinoalky]l halide, or an
imidazolinylalkyl halide aid condensing
the product with a pyridyl or alkyl-

(c) condensing in oue operation an
alkane, or ds%bSﬁtnftled ln ?&ne] 11111:11:%9.
and a pyridyl or alkylpyriayl hahae
with o dialkylominoallyl ~ halide, =
piperidinoalky]l halide. 2 morpholino-
alkyl halide, or an imidaszolinylalkyl

halide.
The condensations are ndvantageously

. effected biy heating the yeactants in an or-

ganie solvent, such as foluene or sylene
or in liguid ammonia, in the preselice of .
condensation catalysts, .such as alkali

alkoxides, or alkali metnl organo com-

- pounds, for example, butsllithium -.ar

86

triphenylmethyl sodium. .
The following specific example is illus-
trative of the method and produets of the

" invention.

60

f

ExaVPLE. _
3-pHENTL-3-(2-PyRIDTL}-N . N-
7 DIMRTEYLTROPTLAMIKE.

Tao 400 g. of e-phenyl-o-(B-dimethvl-
aminoethyli-2-prridylacetonitrile  there
is ndded 2.000 g. of S0% suliu::ir'amd..
The misture is heated with stirring ot
340—150° . for 24 Vours. After dilu-
Hom  with ive and water, the agneous
sulfuric acid solution is mode alkaline
with ammenia gas. The oil which separ-
ates out is extracted with efher..ﬂ'le ex-
tract iz dried. and. niter removing the
stlier, the residue is distilled giving the

3-pheny)3-(V-pyridy)) - N.X - @imeﬂly]-

. with boiling alroliol.

“ix-isolafed and

prupylamine, bap.- 138—142" C./1—2

mm. : .

In addition to the bhydrolysis and de-
carbosylation of the nitriles with 80%
sulfuric ucidj

efiected in other wuys. For example:

by the fol-

the vonversion may be’

65

ta) One part of the nitrile and ten narts -

of 48% Livdrobromic acid are refiuxed for
a perivd of 30—4i0 liours. The aqueons

(!

hydrobroniie acid - is removed  in vacua. .

ammonia anfd the oi]l which sépurates ix

.extracted with ether. The ether residur

is treated with a saturated aleoholie solu-

- tian of pacrie acid heatéd to boiling and

“The residue is made alkaline with gaseons .

7

filtered. The insoluble picrate is wnshed .

provess removes any starting materiul

. which. unlike the amine, forms an aleoho)

soluble. pierute. The insoluble picrate is
then decompnsed with dilute sodinm

Thydroxide, the amine is isolated by ex-

traction with ether and purified by dis-
tillation. ~~ -

This purifieation

80

.(h) To one part of the nitrile there iz

added five parts of 809% sulfurie acid and
one part of 48% hydrohromic acid.” The

mix{ure i1z heated ot a temperature of

130—140° C, for about 30-—4(1 hours anil
the reaction mixture worked up as in
methad (a). :

90

“ {e) One .part of the nitrile is refiuxed '

with concentrated hydroehloric acid for %

about 60 howrs. The amine thus forme:d
purified .as deseribed under
method (a). :

The following compounds having sub-
stantia] antihisfaminie -activity may. be

mode from the rorresponding nitriles by 100

X

the methods of the Example:
S-Phenx)3-(F-pyridyD- NN - diethyl-

'Bmp,v]amine. a vellow oi] bniling at 156°
Y aum., from a-phenyl-e-(B-diethyl-

: mninnath,r]')-?-}.griﬂylacetonifrﬂe;

_ 4-Phenyl-3-(F-prridr])-N, N-dimethyi-
butylamine, boiling at -ahout 135° QJ0LA

105

mni,, from «lienzvle-(B-dimethylaminag-

ethyli-2prridylacetonitrile.

3¢~ Thieny))-8-(2' - prridyl) - N.N-
dimethylpropylamine, a pale yellow oil
boiling at 154° C./2 umn.. fromi »-(2-
thientli-e-(8* - dimethylaminoethyl) - 2-
pyridylacetonitrile,

110
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15

4-("'-Thienyl)-3 - (2* - pyridyl) - N,N-
dimethylbutylamine, boiling at 130—
183 0./0.] mm., from 'o(2-thienyl-
xneﬂldylf-c - (8* - dimethylaminoethyl) - 2-
7%. Sfpmﬁntihh?eiiv 1) - S-pyidy)
= {p - Methylphenyl) - 3-(2'- -
N,N-dimethylpropylamine, boim at
about 180—I86° C./0.5 mm., from e(p-
methylphenyl) - o -.(8" - dimethylamino-
ethyl)-2-pyridylacetonitrile, - :
8-(p-Methoxyphenyl)-3 - (2* - pyridyl)-
N,N - dimethylpropylamine, boiling at
about '137—142° C./0.6 mm., from e{p-

‘Methoxyphenyl}-s - (8* - dimethylamino-

othyl)-2-pyridylacetonitrile.

©__3~(p-Isopropylphenyl)-3-(2 - pyridyl)-
_N,N—dimeg;r ropylamine, boiling at
144—147° C./1mm., from w-(p-isopropyl-

20

30

35

e

46 methylbutylamine, from
(B-dimethylaminoethyl)-a '« {2 - pyridy])- -

L1y

- 8B

. he fised In the form of the free bases or

60

- dimethylaminoethyl) - 2-

phe:ggl)—ﬂ-(ﬁ‘
prridylacetonitrile. )
3-Plienyl- 3 - (6 - methy] - 2t-pyridyl)-

"N .N-dimethyl:propylamine; . boiling ~ at

1711—1%* C.[1 mm,, from o(f-di-

methylaminoethy]) - o - (8 - methyl - 2-

pyridyl)-phenylacetonitrile. :
3-(p-Bromophenyl)-8-(2*-pyridvl)-N,N-

‘dimethylpropylamine, boiling at about -
- 147152 0./0.5 mm,, from e(p-bromo- .

phenyl)-a - (B - dimethylaminoethyl) - 2-
pyridylacetonifrile. ‘

" 4-Phenyl-4-(2*-pyridyl) - 2 - (dimethyl-
_amino)-butane,

from e-phenyl - a - (2-
pyridyl)-(dimethylamino)-valeronitrile.
#LPhenyl-4-(2-pyridy])-N, N-dimethyl-
butylamine, ¥rom e-phenyl-s-{2-pyridyl)-
y-(dimethylaminomethv])»-butyronitrile.
3-Phenyl-2-(2*-pyridyl)-N,N-dimethyl-
propylamine, from e-bengyl-o-(2-pyridyl)-
B-dimethylaminopropionitrile.
3-Cyclohexyl-3-(2*-pvridy]l) - N.N - di-
methylpropylamine, from e-cvclohexyl-
a-(f* - dimethylaminoethyl) - 2 - pyridyl-
neetonitrile. .
3.Cyclohexyl-4-(2-pyridyl) - N.N - di-
B-cyclohexyl-a-

propionitrile.

3_( n Bromo -.Zu - thienyl)—? - '(2’7‘

prridyl)-N,N-dimethvlpropylamine, from
o~{5-bromo-2 - thienyl) - o-(B8* - dimethyl-
aminoethyl)-2-pyridvlacetonitrile.
4~(p-Bromophenyl)-3-(2*-pyridvi)-N.N-
dimethylbutvlamine,

pyridylacetonitrile.
The compounda. of the invenfiom may

in the form of fhe ralts thereof with in-
organic’ acids such as
hydrobromie, sulfuric and vhosphoric
acids, and organic acids, such s «ali-
evlic. fartaric. maleie, snceinie, cifrie

.and Iaetic acidr,

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0280
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. from pentanol, melts at 106—107° C.

from o(p-bromo-.
" benzyl)-w - (f'- dimethylaminoethyl) - 2-

hydrochlorir, .

" Typical examples of salis of the 3-
_phenyl-8-(2* - pyridyl) - NN - dimethyl- 65
ropylamine of the Example are the fol-

o : . : ,
L %he mnno-lgi:“ochloride iz obtained .
by passing anhydrous hydrochloric acid
m%ﬁer solution of the y-plenyl- 70
y1)-N,N -dimethylpropylamine. -
¥ 1 stallized .
ute ether

'z:l.(‘z-gm DR P
44E oyurocaloride can be re
from absolute alcohol and abro
and melts 2t 117119 C. - |
2. The tartrate of the compound of
Example I is obtained in the usual man-
ner and melts at 114115 C. - - r
3. The mono-hydrogen oxalate is pre-
pared in ethanol-and after recrystalliza-
. tcion from acetone melts at 152—152.5°

7

8.

4. The mono-hydrogen succinate is pre-
pared in a manner similar to the mono-
hydrogen oxalate in ethyl aleohol solu- :

_tion and after recrystallization from pen- 85
tandl melts at 99.6—100° C. - .
6."The mono-hydrozen maleate is simi-
-larly prepared and after recrystallization
The compounds ‘may be used in a 80
varjety of forms, such as tablets for oral’
administration, creams for topical appli-
cation, and injectible solutions. Prefer- -
-ably the salts of the compounds are used .
in the creams which may be of the usual 85
formulations. The injectible solutions
preferahly comprise non-toxic salts in ad-
mixtwre with sodium carbonate and borie
acid and are sterilized before nse, . .-

Having now particularly described and 100
ascertained the natnre of our said Inven-
tion and in what manner the same is to
be performed, we declare that what.we
claim is:— - ‘ S

1. A process for the manufacture of 105

entibistaminic substances nf the general
formula : , .
M . '.B'l
' 'Py—'(i}-—_'Y—B.
:

. where Py represents a pyridine residue
which may carry. halogen, alkyl or 110
_alkoxy as substituents, Y stands for an
alkylene group having 2 of 3 carbon
atoms, R represents a dialkylamino-,
piperidino-, morpholino- or iminazolino-
group and R? stands for alkyl, aryl. 126
aralkyl, cycloalkyl or a heteroeyelic
residue, which may carry as substituents
alkyl. alkoxyl, dialkylamino, chlorine or
bromine, and of salts of such compounds,
said process eompriring the hydrolysis 120
ond decarboxylation of a nitrile having
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the formula;:—
B‘.' ,
Py Y-B .

. by reaction with o strong acid, e.g. with
- 803(( sulphuric acid,

5 A process a8 claimed in Claim 1 in
“which the nitrile has the formula ’
. Ar
| RBRD
Py—C—Y—N<L
Bll

wixere Py and Y have ‘the same e:g'mﬁ-
- cance as 1n Claim 1, Ar stands for an aryl
10 W“P'B“},‘d either R*! is an alkyl group

o N<

1

" 3. A process as claimed in Claim 2 in

which Py is 2-pyridyl, Ar 8 henyl or
p-chlorophenyl, and R* is me yl.

15 4. A prooess for the manufactare of 3~
phenyl- and S-p-chlorophenyl - 3-(2-.

pyridyl) - NN - dimethylpropylamines,
and of )anlts of these, by hydrolysis and
decarboxylation of the nitriles of formula

13
"R L .
- . )
‘ l —CH,— au,_—- N(cu.)' .

!
c
N ¢n

: (whe}e Ar stands for phenyl or p-chloro-
phenyl) by reaction with a strong acid, -

e.g. with 80% sulphuric acid, the base
produced being converted into salts as

25 desired,
5. Compounds of the formula:

stands for a piperidine residue. - ‘
1 : " which Ar is pheny) or p-chlorophenyl, X .

-is .CH..CH..

Bl

| A.z;y—é‘-r—.:i.

. wiere Py, B and B* have the same signi-

ficance as in Claim 1 and.salts theareaf

- whenever produced by the process of any 30
_ of the preceding claims or by sn obvious
chemicel -equivalent of such process. '

8. Compounds of the formula:
A :

Ru

- '
Py—C—Y—N<
| . ®Ba
H

in which Py and' Y have the same signi- 856 .
ficance as in Claim 1, Ar stands for -
phenyl, a chlorophenyl, an alkylphenyl

or on alkoxyphenyl, and R stands for
alkyl and salts thereof whenever produced

- by the process of any of Claims 1—4 or by 40

an obvious chemical equivalent of such

process. - . _
7. Compotunds as claimed in Claim 6 in

.. and B is me
salts thereof, whenever produced by the.
process of any of Cleims 1—4 or by an.°
obvious chemical equivslent of such

- process,

8. Compounds as_élaimed in. Claim 6 in 50
which vahxif 2-pyridyl. Y is .CH,.CH-..
and’ N<R“ stands for o Aindkylaminn

group or for the N-piperidino radical, and
salts therenf, whenever produced by the

pracess of any of Claims 1—4 or by am b6

abvions chemical equivalent of such
process, o ’ L ,
Pated this 18th day of October, 1848,
URQUGHART-DYKES & LORD,
Maxwell House, 11, Arundel Street,
Strand, Yondon W.0.2, and
.12, South Parads, Leeds, I,°
(‘Jh,art.e'red Patent Agents.

Published ot The Patent Office,

- Leamington Spa: Printed for Her Majesty’s Stationery Offics,
95, Southampton Buildings, London, W.C.2, from which

copies moy be obtained. . :

by the Courfer Press.—1953.
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COMPLETE SPECIFICATION

- Basically Substituted Prqpa.ne- Compounds and the hanufacture

We, Micmarr ExrzNsace snd hou
- Smorrrz, both German citizens, and of

. Georg Voigtstrasse 12, Frankfurt (Main),
Gemfgny,.g.nd Oranienstrasse, Bad Soden - - .-

§ (Taunus), Germany, - respectively, do

hereby ‘declare the invention, for which
we pray that a potent may be granted to
us, mgthem o0d by which 1t is 1o be

performed; to be particularly described.
10 1n and by the followi.ng statement ; —

present invention congists in e
‘process for the manufacture of the basio
- compounds‘of the general formula-

Dl

' 15 in ‘which R, represents an unsubstituted

" or substituted phenyl group, R. repre-
sents a heterocyelic rodical and —N<
represenis @ tertiary-bound . nitrogen

. aiom, wherein a nitrile of the general -
20 formula __ » ’

az/\cna_.‘cua-’n<-'

in which B,, B, ond —N< lhave the
"~ meanings given above, is freated with an

'n]cohci]ic's:iution ‘.:n(if on 'nlkri,li %yddrzzxide
25 to replace the nitrile group by hydrogen.
o Aspthe alkali hydroxide there msy be

used potassivm hydroxide, A -

_ The nitriles used as starting materials
. in the present process may be obtained
30 by reacting a mitrile of the general

formula . . o :
[Price 2/8]

thereof

"or 4-chloroguincline. -

.1\ c/
2 NG
in which B, and R. have the meanings
given above, with a basically substituted - )
alkyl halide of the general formula 3
Hal—CH.~CH,—~N<. _
in which N< has the 'meu.inf given

" above, in the presence of sodamide or an-

other agent copable of elimina

* hydrogen halide, Halides of this kind ﬁg o

for -instance, N-8-chlorethyl-dimethyl- .

smine, N-f-chlorethyl-diethylamive, 1- -
di ‘ethylamino-prqrpane, N-5

chlorethyl-piperidine, - = N-8-chlorethyl-

" pyrralidine and N-B-chlorcthyl-morphol- ¢§
o :

e, - - Lo

Alternatively the nitriles may be
obtained by reicting a nitrile - of the
general farmula e

B'J.\c,/c’ly o .
o n/\caz.cnz-m.{:. - 50

i in which B, a.nd' N< have the meanings

given above, with s-halogen-substituted
heterocyclic compound in the presence of -
sodamide or another ent capable of -
eliminating hydrogen halide. As halogen- 55
substituted. heterocyclin compounds there .
may be used,. - for e:n.mg e 2-chloro-
pyridive, 2-chlorothiarole, £ :6-dimefhy]- -
4-n'hloropyri:n.idiqe, 2-chlornbenrtlinzple 60
The products of the present invention
are more or less viscons oils, which can
be nonverted into salts which dissolve

- BEST avan agiE copy
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Lo .
— e e e - Aegme S . . m_ e Sb CSmed e

o

well in water, and among which salis the L Examrse 2, -
phosphates have been found to 9.4 purts of s-(3-methuxyphes ipyds- 45
especially useful. The products exhibit methyl-omino-butyric acid nitrile (pre-

‘ _) ' excellent antispasmodic properties which. pared from 3-methoxy bensyl- cyanide,

: are especinlly pronounced in the cass of 8 - chlorethyl - dimethylamine and
histawnine spasms. There come into con- sodamide), 150 paris of toluene and 12.0
_sideration more especinlly l-phenyl-l- parts of sodamide are reacied with 36
thiazole-{ -S-dimethyl - -aminopropane paris gt d-chlarothiszele, and the-product

apd ~'1- phenyl-1-[2':6' - dimethyl- 1s heated for 1} hoursat about 110° C.
10 pyrimidyl-(4')]-3-dimethylaminc-propane The product is decomposed with water and
_of the formula o subjected to a2 fractional distillation. .
_ o« (3 - Methoxy = phenyl) -=- thiazolyl- g5
i 432 imethylammino-butyric acid nitnle ~ -
Jdistils in good yield at a temperature of
155—160° C. under a pressure -of 0.15
mm. in the form of 2 highly viscous
<ellow oil, S
The nitrile group is then eliminated by
treatment with an nleoholic solution of
'%nt;\ssinm hiydroxide as described in |
sample | and there -is obtained 1-3% -
_ methoxyphenyh - 1 - thiazolyl - (2') - 3- 65
Jimethylaminoprapane of the formula

U

60

which boils at 122—126" C. under a pres- &
sure of 0.1 mm. . \
15 The following Examples illusirate the
" invention, the parts being by weight:—

o

.. 04 parts' of n-phenyl-qn—dlmethylamno- - o . ¢
butyric acid nitrile ore heated for 1 hour : .C5 o By S
20 ot 80° C. together with 200 paris of ) ‘K\/x ch}
itohi:ne agodi’.?,parlf gfuﬁodnmide.lAitu < .
vooling, 6) parts o - orothiazole are 3 -1 = a0
cucling, O BTt o o eaction 15 Lpiy8 it 1903547 O mader o pressme.
heated for 2 hours at 110° C. After decom- ’ Exariz 3
95 posing the reaction product with water 4o . oe of wf3 nf:h. el di 70
and aeparating the  orgsnic solution, - "fi’“ll’ TS ‘o-metloxyplebylydle
e e btained by froctional distillation, TF RTINS hatyric acid nitrile, 100
oo u emall quantity of frst runnings, parts of taluene and 6 parts of sadonmide
. a-phenyl-e-thiazoly) <(2) - v - dimethyl- 2. reacted with 17 parts of 2-chlum.
o e i rit. sl mitrile boiling st PITIURe By fractionol distillation f fhe 75
150—153°" C. under a pressure of 0.25 reartion nprodqct o~(3-methoxpheuylpms =
m. in o very good yield. - prridyl-2 ry-dimethylamino-butyric acil
Ry henting the product for-2 bours witrile is obtained ina good yield, in nddi-
‘withl an excexs of an aléoholic solution of tion to unchauged starting material. The .
- product 5o’ obtained is a visvous. reddich gy

otassinm  hydroxide, 1- henyl - 1- P00 ! ol
&inzn]rl-(?)-'i-dimothvlaminn?propane of il boiling at 165—170 C. under a pres-
the formuls R . ) sure of 0.3 mui., from which, by elimimat-
: ce jng the nitrile group 1n the manner .
* Qescribed in Esample I, there is readily
. obtained the enrresponding propane of 85
the formuln

35

" hniling at-136—138° C. under 2 pressure.
40 of 0.6 mm. is obtained in a Tvery good
yield, The phosphate tontaining two
mnlecular proportions - of water of
. eryatallisntion melts at 78—80" C.

'BEST AVAILABLE COPY
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. 692,981 R 3

which boils at 165—180" C. nuder  pres

" ‘sure of 0.5 mm.

" 13 parts
5 25—35° 0. into s solution of 5B.8 parts of
~phenyl - pynﬂyl—(?;)-acefani‘h'ile .m 200

perts of benzene. ]
for a short Hime at 60—70° C. If is then
cooied, and 48.5 pars of pipeidino-sthyl
chlori&e (boiling at 88—70° C. under &
pressure of 12 mm.) are introduced drop-
‘Fise.  On heating to 50—60" C. the re-
action sets in, Finally the reattion pro-
duct is heated for
composed _with wabez,
solution 38 separnted.
. amount 0 runnings has

10

era_.small

distilled

tyric acid W distils at 185—]._90"
C. under a pressure of 0.4 mm. inayi
of 9095 per cent. in.the form of & red

viscous oil.

I;Eenyla-p;ﬁdy;l.gz) -y - (N-piperidino).
trile

By treatment with an alcoholic sol:gti_o.x'x' '
‘of alkali 1-pheny1-1-pyndyl—(2‘)-3—p1pm- :

95 dino-propane of the formula * _ _ __
. . oo (P

B A RS

is obtained in a very good yield in the
form of s slighlly coloured viscous oil
boiling at 160164 C. under a pressure

30 of 0.25 mm. 5 -
48 parts of ophenyl- N-pyrrolidine-
hatyric acid nitrile, ‘boiling wnder a pres-
 gure of 0.1—0.2 mm. at 130—184" 0., aze
- '35 heated for 30 minutes at 70—80° C. with
"~ 9.3 parts of sodamide in
mixed with 27 parts of oro-thingole
2t o temperature of 26—40° C. The mix-
ture is heated for one hour st 80—95" C.,
mixed with 150 ec. of wetex, the tolvens

solution is 8 arated and fractionally d.:_e- _

tilled. In addition to anchanged starfing
materinls, u-phenyl—o-thia.'_wl 1-(2)--N-
pyrrolidino-butyTic acid. mitrile 15 ©

fained 8 o viscous yellow oil box]m% at
C. under a_pressure of 15

m. and melting ot §3—85" C. 25 parts
of this nitrile are boiled under reflux oz

~ 50 the stesin bath dor 4 hours with 10 parts

of caustic sods, 100 pais of ethyl alcobol

o oN Jidino th
.8 - X - pyrrolidino - propane of the
© b formula _ '

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0284

Exavrrs 4. : :
of spdamide are introduced st

-, s

1 hour to 80° C., de- -
ond the benszenme -

B S

<z which By B, s —N< hsve the mesn-

“hamic compound

200 parte of ;
touene,” and, after cooling, ; gradually -

~ BEST AVAILABLE COPY

oined hoiling at 136—139° C. under

1

a pre of 0.1 mm.

%Bf we claim 38— .

1. A process for the manufacture of the 60
basic compounds of the general formula

B .
el

2 .
in whick B, represents an unsubstituted .
or substituted pheryl group, B. repre- .
gents & heterocyelic radical and —N< re- 6p
‘presents & tert}ary—'bou_nd pitrogen atom,
wherein & pitrile of the general formula - ;

| al\ c/w

ings %ven above, is treated with an 70
alooholic solution of en allkali hydroxide

40 replace the nitrile group by hydrogen.
claimed in claim 1

2. A process 2s .
wherein the alkali hydroxide is potassium
hydroxide. :

3. A process for the mannfacture of the
of any one of the Ex-
amples herein conducted gubstantially as

7

described in that Example. - -

4. Basic - compouxnds . of the general 80
formula” : : .

e - oy - caz-‘f.n\ .
B o |

in which B, represents an unsubstituted
or substituted phenyl group, represents _
2 heterocyclic radical and —N< repre- 85

gents ‘& tertiary-bound mnitrogen atom,
when obtained by the process claimed in
any one of claims 1—-8.
5. Basic compounds a8 olaimed in claim
4, wherein N< represents & dialkcylamino 80
6. Basic compounds ss claimed in claim-
4, wherein N< represents & heterocyclic
amino group. ,



' o 482,831

7.1 - Phunyl.. 1 - thinzolyl2' i
methylominopropane of the formula . - '

A : S . CB.0E oK >

, S . o : 10
) CE; « CE, H\" 5 boiling at 122—126" C. under w pressure .
\ - : CEy of 0.1 mm., when obtained by the process .
: T S o . rlaimed in claim 1 or 2. . -
: 9. . Any one of the basic compounds
specified as end produsts of Exomples 2— 15
3 when obtained by the method substan-

hoiling at 136—138" C. under a pressure hed in thot
5 of 0.6 mm., when obtained by the process tinlly s described in that Examp.lle. )

claimed in any one ‘of claims 1—3 ABEL & TMRAY,
8. 1- Phenyl -1 - [2':6' - dimethyl- ments for the Applicant,
Jyrimidyl-t4)] - 3. dimethylominopro- Quality Houseé, Quahty Court, .
T * 77 Chancery Lane, London, W.C.2.

pane of the formula :

bel.ming'rpn. Spa: Printed for Her Majesty’s Stationery Office, ‘by the Oourier, 11’:33&-—1953 '
. Publisbed st The Patent Offics, 25, Soutbaiupton Buildings, London, W,C\.2. from which
. : wpiumaybeob’bunud" . . o .

ot e ——
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Inventor: GERAINT JONES
Date of filing Complete Specification: 11 July, 1967.

Date of Application (No. 38195/66): 25 Aug, 1966.
Complete Specification Published: 5 Nov., 1969.

Index at acceptance: —C2 C(1H1A3, 1H1C2, 1Q2, 1Q3, 1Q6B1, 1Q7A, 1Q84, 1Q8C,

MOre ~ ry
1Q8C, 1Q5F2,
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A\ AAss

220, 226, 227, 29Y, 29X, 30Y, 304,

32Y, 323, 36Y, 364,

650, 662, 682, 790, LF)
International Classification: —C 07 ¢ 87/28, 93/14
COMPLETE SPECIFICATION

Novel 3,3-Diphenylpropylamines and processes for the
preparation thereof

We, ED. GEISTLICH SGHNE AG FUR CHEM-
ISCHE INDUSTRIE, a body corporate organised
and existing under the laws of Switzerland,
of 6110, Wolhusen, Switzerland, do hereby
declare the invention, for which we pray that
a patent may be granted to us, and the method
by which it is to be performed, to be par-
ticularly described in and by the following
statement: —

This invention relates to new 3,3-diphenyl-
propylamine derivatives which have anti-
depressant activity.

According to the invention we provide

alkane derivatives of the formula:—

wherein R' stands for hydrogen or an alkyl
radical, and R® stands for an alkyl radical,
and the phenyl radical A optionally bears one
or two substituents selected from halogen
atoms and the trifluoromethyl radical, and the
pheny! radical B bears one or two substituents
selected from halogen atoms and trifluoro-
methyl, alkyl and alkoxy radicals, and acid-
addition salts thereof, provided that, when A

§
CH.CH, CH,NR'R?

not more than 6 carbon atoms and more par-
ticularly an alkyl radical of not more than 2
carbon atgms, for example the methyl radical.

The substituent(s) which may be present in
the phenyl radical A may, for example, be
selected from fluorine and chlorine atoms, and
the trifluoromethyl radical. The substituent(s)
which is or are present in the phenyl radical
(B) may, for example, be selected from fluorine
and chiorine atcms, the trifluoromethy! radical,
and alkyl and alkoxy radicals of not more than
3 carbon atoms, for example the methyl and
methoxy radical.

Preferred compounds of the invention are
those wherein RY stands for hydrogen or the
methy! radical, R* stands for the methyl or
ethyl radical, and the phenyl radical A op-
tionally bears one or two substituents selected
from halogen atoms and the trifluoromethyl
radical, and the phenyl radical B bears one or
two substituents selected from halogen atoms
and the trifluoromethyl radical,

As specific alkane derivatives of the inven-
tion there may be mentioned, by way of
example, N,N - dimethyl - 3,3 -bis. (4-
fluorophenyl)propylamine, N,N - dimethyl -
3 - (4 - Ruorophenyl) - 3 - phenylpropyl-
amine, N,N - dimethyl - 3 - (4 . chloro-
phenyl) - 3 - phenylpropylamine, N,N - di-
methyl - 3 - (3 - fluorophenyl) - 3 - phenyl-
propylamine, N,N - dimethyl -3 - (2 - methyl-

25 stands for the phenyl radical and B stands for phenyl) - 3 - phenylpropylamine, N,N . di-

the 4 - methylphenyl or 4 - methoxyphenyl methyl - 3 - 2 - metl;oxyphenyl)—3-phenyl-

radical, R! and R* do not both stand for the propylamine, NN - dimethyl - 3,3 - bis-

methyl radical, and, when A stands for the (4 - chlorophenyl)propylamine, NN - di-

phenyl radical and B stands for the 4-methyl- methyl - 3 - (4 - chlorophenyl) - 3-(4-

30 phenyl radical, R* and R* do not both stand ﬁuorophgnyl)propylamme, N,N - dimethyl-

for the ethyl radical. 33 - bis - 3 - ﬂqorophenyl)propylammc,

As a suitable value for R? or for R when N . methyl - 3,3 - bis - “- ﬁuoroppenyl)-

it stands for an alkyl radical, there may be propylamine, N,N - dimethyl - 3,3 - bis - (3-

mentioned, for example, an alkyl radical of triluoromethylphenyl)propylamine and N,N -
[Price 45.6d.]

BEST AVAILABLE COPY

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0286

35

40

45

50

55

70



) 1,169,944

'5

20

25

33

40

. 45

dimethyl - 3 - G - wifluoromethylphenyl)-
3- phenylpmpﬂamine, and acid-addition salts
thereof.

As suitable acid-addition salts there may
be mentioned salts derived from inorganic or
organic _acids affording pharmaceutically-
acceptable anions, for example hydrochlorides,
oxalates, citrates, maleates or {artrates.

According to a further feature of the inven-
iion we provide 2 process for the manufacture
of the alkane derivatives of the invention,
which comprises reducing an alkene derivative
of the formula:—

C=CH.CH1NR'R"
®

wherein A, B, R' and R? have the meanings
stated above, or an acid-addition salt thereof.

The reduction may be carried out, for
example, by catalytic hydrogenation, for ex-
ample by hydrogenation in the presence of 2
pallzdium-on-carbon catalyst. The hydro-
genation may be carried out in an inert
diluent or solvent, for example ethanol, and
it'may be carried out at ampbient temperature
or under the influence of heat, and at atmo-
spheric or an elevated pressurc. Alternatively,
for example, the reduction may be carried out
by the interaction of the alkene derivative
with red phosphorus and hydriodic acid. In
this case the alkene derivative may conven-
jenty be formed in situ by interaction of the
comresponding testiary alcohol with red phos-
pherus and hydriodic acid.

The alkene derivatives used as starting
materials ia the above process (some of which
are described and claimed in our co-pending
Application Ne. 8165/66 (Serial No. 1134715)
may be obtained by dehydrating the corre-

sponding hydroxy compounds of the formula: -

N,

|

I
C.CH,CH,NR'R*
O

wherein A, B, R' and R? have the meanings
suted above, or an acid-addition saly thereof,
by the interaction thereof with bydrochloric
acid in the presence of a diluent or solvent,
for example acetic acid.

According to a further feature of the inven-
tion we provide a process for the manufacture
of those of the alkane derivatives of the inven-
ton which are of the formula:—

CH.CH CH,NHR

wherein A, B and R? have the meanings Stated
above, and acid-addition salts thereof, which
comprises hydrogenolysing 2 compound of the
formula:—

C=CH.CH NRERS
7

wherein A, B and R® have the meanings stated
above, and R* stands for a hydrogenolysable
group, or an acid-addition salt thereof.

As a suitable value for R® there may be
mentioned, for example, the benzyl radical.
The hydrogenolysis may be carried out by
catalytic hydrogenation using the reactants
and conditions described above.

The starting materials in the last-named
process may be obtained by the general de-
hydration process outlined above.

The invention is illustrated but not limited
by the following Examples in which the parts
are by weight:—

EXAMPLE 1

5 Parts of N,N - dimethyl - 3,3 - bis- (4-
finorophenyl)prop- 2 -enylamine hydrochloride
are dissolved in 20 parts of dry ethanol. 2.5
Parts of 5% palladium-on-carbon catalyst are
added, and the mixture is shaken in an atmo-
sphere of bydrogen at ambient temperature
and atmospheric pressure. When the absorp-
tion of hydrogen has ceased (approximately
10, in excess of the calculated volume is
absorbed), the catalyst is removed by filtration
and the filtrate is evaporaied to a small
volume. Dry ether is slowly added until
crystallisation begins, and 500 parts of dry
ether are then added. The mixture is filrered
and the solid residue is washed with dry
ether and then dried. The solid is crystallised
from ethyl acetate containing a trace of eth-
anol, and there is thus obtained N,N-dimethyl-
33 - bis - (4 - ﬂuorophenyl)propylamine
hydrochloride, m.p. 188—189°C.

In 2 similar manner, using the appropriate
alkene .derivative as starting material, the fol-
lowing compounds are obtained: —

O

: CH.CHZ.CHZ.NMez, HCI

&
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A B m.p. (°C.) "Crystallisation solvent(s)
Ph 4—F~Ph 141—144 n-buty! acetate
Ph 4—Cl—Ph 154—157 ethyl acetate—trace of ethanol
Ph 3—F—Ph 166—168 »
Ph 2—Me—Ph 165—167 . ) »
Ph 2—MeO—Th 166—167 »
Ph 3—CF,—Ph 145—148 ethyl acetate — petroleum
ether (b.p. 60—80°C.)
4—Cl—Ph 4—Cl—Ph 193196 n-butyl acetate
4—Cl—Ph 4—F—Ph 173—176 a-butyl acerate
3—F—Ph 3—F—Ph 178—180 ethyl acetate—trace of cthanol
3—CF;—Ph 3—CF,—Ph 158—160 ethyl acetate — petroleum
ether (b.p. 60—80°C.)

The N,N . dimethyl - 3,3 - bis-(4-fluoro-
phenyl)prop . 2 - enylamine hydrochloride
used as starting material in the process
described above may be obtained as fol-
lows: —

A mixture of 6 parts of N,N - dimethyl-
3,3 . bis - (4 - fluorophenyl) - 3 - hydroxy-
propylamine (m.p. 120°C.), 50 parts of acetic
acid and 15 parts of 10N-hydrochloric acid
is heated at 100°C. for 3 hours. The reaction
mixture is evaporated to small volume and
the residual oil is dissolved in water. The
solution is washed with ether and is then made
strongly alkaline by the addition of 2N-
aqueous sodium hydroxide and is then extrac-
ted with ether. The ethereal extract is dried
over anhydrous calcium sulphate and an
ethereal solution of hydrogen chloride is then
added to the extract untl the precipitation
of solid is complete. The precipitated solid
is collected by filtration and is then crystal-
lised from butyl acetate. There is thus
obtained N,N - dimethyl - 3,3 - bis - (4 -
fluorophenyl) - prop - 2 - enylamine, m.p.
209°C.

The N, N - dimethyl - 3,3 - bis - (4-fluoro-
phenyl) - 3 - hydroxypropylamine used as
starting material can be obtained in conven-
tional manner by the interaction of the appro-
priste Grignard reagent with the appropriate
ketone.

The alkene derivatives used as starting
materials for the preparation of the alkane
derivatives listed in the above table may be
obrtained in similar manner to that described
for N,N . dimethyt - 3,3 - bis - (4 - fluoro-
phenyl)prop - 2 - enylamine hydrochloride.

EXAMPLE 2

6 Parts of N - benzyl - N - methyl-
3,3 - bis - (4 . fluoropheny!) - prop - 2 -
enylamine hydrochloride are dissolved in 30
parts of dry ethanol. 3 Parts of 5%, palladium-
on-carbon catalyst are added, and the mixture
is shaken in.an atmosphere of hydrogen at
ambient temperature and atmospheric pres-
sure, When the absorption of hydrogen has
ceased (approximately 109 in excess of the
calculated volurne is absorbed), the catalyst is
removed by filtration and the filtrate is evapor-
ated. The residue is dissolved in SO parts of
water, and the solution is basified with am-
monia. The base is extracted twice, each time
with 100 parts of ether, and the combined
ethereal extracts are dried with anhydrous
magnesium sulphate. To the dry ethereal
solution there is added an ethereal solution of
oxalic acid until precipitation is complete.
The mixture is filtered, and the solid residue
is washed with ether and then dried on the
filter. The solid is crystallised from ethanol,
and there is thus obtained N - methyl- 3,3 -
bis - (4 - fluorophenyl)propylamine oxalate,
m.p. 187—190°C.

The N - benzyl - N - methyl - 3,3 - bis -
(4 - fluorophenyl) - prop - 2 - enylamine
hydrochloride used as starting material may
be obtained as follows:—

A mixture of 58.3 parts of N - benzyl - N -
methyl - 3,3 - bis - (4 - fluorophenyl) - 3 -
hydroxypropylamine, 465 parts of acetic acid
and 117 parts of 10N-hydrochloric acid is
heated under reflux for 0.5 hour. The mix-

ture is evaporated to small volume and the.

residual oil is dissolved in water. The solution
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is made strongly alkaline by the addition of
2N-aqueous sodium hydroxide and is then
extracted with ether. The ethereal extract is
dried over anhydrous calcium sulphate and is
evaporated in vacuo. The residual oil is frac-
tionally distilled at a pressure of 0.2mm. Hg.
and the fraction having b.p. 172—178°C. is
collected. There is thus obtained N - benzyl-
N - methyl - 3,3 . bis - (4 - fluorophenyl)-
prop - 2 - enylamine, which may be con-
verted into the hydrochloride (m.p. 132°C.)
by conventional means.

N . Benzyl - N - methyl - 3,3 . bis -
(4 - Auorophenyl) - 3 . hydroxypropylamine
can be obtained in conventional manner by
the interaction of ethyl 3 -(N - benzyl- N -
methylamino)propionic acid and the appro-
priate Grignard reagent.

WHAT WE CLAIM IS:—
1. An alkane derivative of the formula: —

&

wherein R? stands for hydrogen or an alkyl
radical, and R* stands for an alkyl radical,
and the phenyl radical A optionally bears one
or two substituents selected from halogen
atomns and the trifiuoromethyl radical, and the
phenyl radical B bears one or two substituents
selected from halogen atoms and triffuoro-
methyl, alkyl and alkoxy radicals, or an acid-
addition salt thereof, provided that, when A
stands for the phenyl radical and B stands for
the 4 - methylphenyl or 4 - methoxyphenyl
radical, Rt and R? do not both stand for the
methyl radical, and, when A stands for the
phenyl radical and B stands for the 4-methyl-
pheny! radical, R* and R® do not both stand
for the ethyl radical.

2. A compound as claimed in claim 1
wherein R stands for hydrogen or an alkyl
radical of not more than 6 carbon atoms, R*
stands for an alkyl radical of not more than
6 carbon atoms, and the phenyl radical A
optionally bears one or two substituents selec-
ted from fluorine and chlorine atoms and the
trifiuoromethyl radical, and the phenyl radical
B bears one or two substituents selected from
fluorine and chlorine atoms, the trifluoro-
methyl radical, and alkyl and alkoxy radicals
of not more than 3 carben atoms.

3. A compound as claimed in claim 1
wherein R! stands for hydrogen or the methyl
radical, R* stands for the methyl or ethyl
radical, the phenyl radical A optionally bears
ofte or two substituents selected from balogen
atoms and the trifluoromethyl radical, and the
phenyl radical B bears one or two substituents

CH.CH,.CH, NR'R?

selected from balogen atoms and the trifluoro-
methyl radical.

4. A compound as claimed in claim 3
wherein the halogen substituent(s) present in
phenyl radical B, and optionally present in
phenyl radical A, is or are selected from
fluorine and chlorine atoms.

5. A compound selected from N,N -di-
methyl - 3,3 - bis - (4 - fluorophenyl)propyl-
amine, N,N - dimethyl - 3 . (4 - fluoro-
phenyl) - 3 - phenylpropylamine, N,N - di-
methyl - 3 . (4 . chlorophenyl) . 3 - phenyl-
propylamine, N,N - dimethyl - 3 - (3 -
fluorophenyl) - 3 - phenylpropylamine, N,N-
dimethyl . 3 - (2-methylphenyl) - 3 - phenyl-
propylamine, N,N - dimethyl - 3 - (2 - meth-
oxyphenyl) - 3 - phenylpropylamine, N,N-
dimethyl . 3,3 . bis - (4 - chlorophenyl)-
propylamine, N,N . dimethyl - 3 - (4-chloro-
phenyl) - 3"~ (4 - flucrophenyl)propylamine,
N;N - dimethyl - 3,3 - bis - (3-fluorophenyl)-
propylamine, N - methyl - 3,3 - bis - (4-
flucrophenyl)propylamine, N,N - dimethyl -
3,3 - bis - (3 - trifiuoromethylphenyt)propyl-
amine and N,N - dimethyl - 3 - (3 - tri-
fluoromethylphenyl) - 3 - phenylpropylamine,
and acid-addition salts thereof.

6. An acid-addition salt as claimed in any
of claims 1 to 5 which is a hydrochloride,
oxalate, citrate, maleate or tartrate.

7. A process for the manufacture of a com-
pound claimed in any of claims 1 to 6, which
comprises reducing an alkene derivative of
the formula:—

wherein A, B, R! and R* have the meanings
stated in claim 1, or an acid-additon salt
thereof.

8. A process as claimed in claim 7 in which
the reduction is carried our by hydrogenation
in the presence of a. palladium-on-carbon
catalyst.

9. A process for the manufacture of a com-
pound claimed in claim 1 wherein R! stands
for hydrogen, which comprises hydrcgenolys-
ing 2 compound of the formula: —

c= CH.CH,NRER®
2

wherein A, B and R® have the meanings
stated above, and R* stands for a hydro-

C=CH.CMH NA'”*
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genolysable group, or an acid-addition salt alkane derivative, claimed in claim 7 or 9,
thereof. substantially as described in either of the fore-
10. An alkane derivative, claimed in claim going Examples.
1, substantally as described in either of the
5 foregoing Examples. B. F. DREW,
11. A process for the manufacture of an Agent for the Applicants,

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1969.
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2, from which
copies may be obtained.
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COMPLETE SPECIFICGATION

Pharmaceutical Compositions containing Diphenylalkyl-
amine Derivatives

We, Ep GEISTLICH SOHNE AG FGr CHEM-
ISCHE INDUSTRIE, a body corporate oganised
and exisung under the laws of Switzerland,
of 6110, Wolhusen, Switzerland, do hereby
declare the invention, for which we pray that a
patent may be granted to us, and the method
by which it is to be performed, to be particu-
larly described in and by the following state-
ment: —

This invention relates to new pharmaceutical
compositions ‘having antidepressant activity.

Certain  3,3-diphenylpropylamine  deriva-
tives are known compounds, but it
was not known heretofore that com-
pounds of this type were useful as
antidepressants. We have now made the
unexpected discovery that compounds of
this type have antidepressant activity, and
therein lies the basis of this invention.

According to the invention we provide
pharmaceutical compositions comprising at
least one alkane derivative of the formula:—

~

wherein R! stands for hydrogen or an alkyl
radical, R? stands for an alkyl radical, and
either or both of the phenyl radicals A and B
may optionally be substituted with one or two
substituents selected from halogen atoms and
trifluoromethyl, alkyl and alkoxy radicals, or
an acid-addition salt thereof, and a pharmaceu-
tically-acceptable diluent or carrier.

As a suitable value for R?, or for R! when
it stands for an alkyl radical, there may be
mentioned, for example, an alkyl radical of
not more than 6 carbon atoms and more parti-
cularly an alkyl radical of not more than 2

[Price 4s. 6d.]

CH.CH,.CH,. NR'R*

carbon atoms, for example the methyl or ethyl
radical.

The substituent(s) which may opticnally be
present in either. or both or the phenyl radicals
A and B may, for example, be selected from
fluorine and chlorine atoms, the trifluoro-
methyl radical, and alkoxy and alkyl radicals
of not more than 3 carbon atoms, for example
the methoxy or methy! radical.

A preferred group of active ingredients con-
sists of alkane derivatives of the above formula
wherein R! stands for hydrogen or the methyl
radical, R* stands for the methyl or ethyl
radical, and either or both of the phenyl
radicals A and B may optionally be substituted
with one -or two substituents selected from
halogen atoms and the trifluoromethyl radical.

As alkane derivatives which may be used as
active ingredients in the pharmaceutical com-
positions of the invention there may be men-
tioned, for example, the known compounds
NN - dimethyl - 3,3 - diphenylpropylamine,
N - methyl - 3,3 - diphenylpropylamine, and
N - ethyl - N - methyl - 3,3 - diphenylpropyl-
amine, and the new compounds: NN - di-
methyl - 3,3 - bis - (4 - Buorophenyl)propyl-
amine, N,N - dimethy! - 3 - (4 - fluorophenyl)-
3 - phenylpropylamine, N,N - dimethyt - 3-
(4 - chlorophenyl) - 3 - phenylpropylamine,
N,N - dimethyl - 3 - (3 - fluorophenyl) - 3-
phenylpropylamine, N,N - dimethyl - 3 - (2-
methylphenyl) - 3 - phenylpropylamine, N,N-
dimethyl - 3 - (2 - methoxyphenyl) - 3-
phenylpropylamine, N,N - dimethyl - 3,3-
bis - (4 - chlorophenyl)propylamine, N,N-
dimethyl - 3 - (4 - chlorophenyl) - 3 - (4-
fluorophenyl)propylamine, N,N - dimethyl-
3,3 - bis - (3 - Auorophenyl)propylamine, N-
methyl - 3,3 - bis - (4 - fluorophenyl)propyl-
amine, N,N - dimethyl - 3,3 - bis - (3 - ui-
fiuoromethylphenyl)propylamine and  N,N-
dimethyl - 3 - (3 - trifivoromethylphenyl) - 3-
phenylpropylamine, and acid-addition salts
thereof.

BEST AVAILABLE COPY
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As suitable acid-addition salts there may
be mentioned salts derived from inorganic
or organic acids affording pharmaceutically-
acceptable anions, for example hydrochlorides,

" oxalates, citrates, maleates or tartrates.

Suitable pharmaceutically-acceptable dil-
wnts or carriers for use as excipients
in the compositions of the invention are those
known to the art and used in the preparation
of pharmaceutical formulations for human and
veterinary medication.

The pharmaccutical compositions of e in-
vention include compositions which are suitable
for oral administration, These dinclude, for
example, solid compositions, for example
ublets, pills, capsules, dispersible powders and
granules, which may optionally be coated, for
example with a sweetening agent and/or 2
protective material designed to modify the
distribution and absorption of the active in-
gredient or ingredients in the digestive tract.
They also include orally-administerable semi-
solid or liquid formations, for example phar-
maceutically-acceptable  emulsions,  syrups,
dispersions and solutions, either for administra-
tion per se with or without flavouring agents
or after confinement in some suitable way, for
example in capsules.

The pharmaceutical compositions of the in-
vention also include liquid compositions which
are sterile aqueous solutions, suspensions or
emulsions, or sterte non-aqueous solutions or
suspensions which can be administered by in-
jection, for example intravenously, subcutane-
ously or intramuscularly. Those injectable com-
positions of the invention which are suspensions
contain their particulate matter in a finely
divided form, for example in a micro-pulveris-
ed form, and chose compositions which are
aqueous suspensions may optionally contain
small amounts of such agents as are commonly
used to facilitate the manufacture and main-
nin the efficacy of aqueous suspensions, for
example dispersing and suspending agents.

Suitable vehicles for the non-aqueous solu-
tions and suspensions of the invention include,
for example, water-miscible non-toxic vehicles,
for example propylene glycol and polyethylene
glycol, and water-immiscible non-toxic vehicles,
for example injectable vegetable oils, for ex-
ample arachis oil, and oil-like injectable
organic esters, for example dibutyl succinate.
The said water-immiscible vehicles may also
contain metallic soaps, for example aluminium
stearate.

The sterile injectable solutions, suspensions
or emulsions of the invention may be cbrained
sterile by known precedures, for example by
aseptic formulation, by Seitz fltration, by
irradiation, by the incorporation of sterilising
agents in the compositions, or by heat treat-
ment.

The compositions of the invention include
pharmaceutical compositions which are sterile
powders comprising the active ingredient or

amamanitiane af rha in

ingredients together with such non-toxic phar-
maceutical excipients as are required to pro-
vide, on mixing with water, sterile aqueous
solutions or. suspensions suitable for-parenteral
administration.

The alkane derivatives which are used as
the active ingredients in the pharmaceutical
compositions of this invention. may be obtained
by the reduction of an alkene derivative of the

formula: —

wherein A, B, R! and R*® have the meanings
stated above, or an acid-addition salt thereof,
as described in our co-pending patent applica-
tion No. 38195/66 (Serial No. 1,169,944) of
even date herewith, or by analogous means.

The invention is illustrated but not limited

by the following Example in which the parts
are by weight: —

C=CH.CH, NR'R*

EXAMPLE

A mixture of 25 parts of N,N - dimethyl-
3,3 - diphenylpropylamine hydrochloride, 125
parts of maize starch, 270 pans of calcium
phosphate and 1 part of magnesium stearate
is compressed, and the compressed material
is then broken down into granules by passage
through a 16-mesh screen. The granules so
obtained are then compressed into tablets
which are suitable for oral administration for
therapeutic purposes.

In place of the 25 parts of N,N - dimethyl-
3,3 - diphenylpropylamine hydrochloride used
in the above example there may be used 25
parts of any of the following compounds: —

N - methyl - 3,3 - diphenylpropylamine
hydrocloride, N - ethyl - 3,3 - diphenylpropyl-
amine hydrochloride or N - ethyl - N-
methyl - 3,3 - diphenylpropylamine hydro-
chloride. It is to be understood that the phar-
maceutical compositions claimed in the
following claims do not include simple solutions
of the alkane derivatives(s) in question in
common solvents for example water.

Subject to this disclaimer, WHAT WE
CLAIM IS:—

1. A pharmaceutical composition comprising
at least one alkane derivative of the formula: —

ENe H.CH, CH,. NRIR?

wherein R stands for hydrogen or an alkyl
radical, R?® stands for an alkyl radical, and
either or both of the phenyl radicals A and B
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may optionally be substituted with one or two
substituents selected from hatogen atoms and
trifivoromethyl, afkyl and alkoxy radicals, or
an acid-addition salt thereof, and a pharmaceu-
tically-acceprable diluent or carrier.

2. A composition as claimed in claim 1
wherein R! stands for hydrogen or an alkyl
radical of not more than 6 carbon atoms, R?
stands for an alkyl radical of not more than 6
carbon atoms, and either or both of the phenyl
radicals A and B may optiopally be substituted
with one or two substiruenrs selecred from
fluorine and chiorine atoms, the trifluoromethyl
radicels, and alkyl and alkoxy radicals of not
more than 3 carbon atoms.

3. A composition as claimed in claim 1
wherein R? stands for hydrogen or the methyl
radical, R? stands for the methyl or ethyl
radical, and either or both of the phenyl
radicals A and ‘B may optionaly be substituted
with one or two substituents selected from
halogen atoms and the trifluoromethyl radical.

4. A composition as claimed in claim 3
wherein the halogen substitueny(s) is or are
selected from fluorine and chlorine atoms.

5. A composition as claimed in claim 1 in
which the active ingredient is N,N - dimethyl-
3,3 - diphenylpropylamine or an acid-addition
sakt thereof.

6. A composition as claimed in claim 1 in
which the active ingredient(s) is or are selected
from N - methyl - 3,3 - diphenylpropylamire,

Van UL b

N - ethyl - N - methyl - 3,3 - diphenylpropyl-
amine, NN - dimethyl - 3,3 - bis - (4 - fluoro-
phenyl)propylamine, N,N - dimethy] - 3 - (4-
Auorophenyl) - 3 - phenylpropylamine, N,N-
dimetbyl - 3 - {4 - chlorophenyl) - 3 - phenyl-
propylamine, N,N - dimethyl - 3 - (3 - fluoro-
phenyl) - 3 - phenylpropylamine, N,N - di-
methyl - 3 - (2 - methylphenyl) - 3 - phenyl-
propylamine, N,N - dimethyl - 3 - (2 - meth-
oxyphenyl) - 3 - phenylpropylamine, N,N-
dimechyl - 3,3 - bis - (4 - chlorophenyl)propyl-
amine, NN . dimethyl . 3 - (4 - chioro-
phenyl) - 3 - (4 - fluorophenyl)propylamine,
N,N - dimethyl - 3,3 - bis - (3 - fuorophenyl)
propylamine, N - methyl - 3,3 - bis - (4-
fluorophenyl)propylamine, N,N - dimethyl-
3,3 - bis - (3 - trifluoromethylphenyl)propyl-
amine and N,N - dimethyl - 3 - (3 - trifluoro-
methylphenyl) - 3 - phenylpropylamine, and
acid-addition salts thereof.

7. A composition as claimed in any of claims
1 to 6 which is.in the form of a tabler, pill,
capsule, dispersible powder or granule, emul-
sion, syrup, dispersion, non-sterile solution, or
a sterile injectable aqueous solution, suspension
or emulsion or 2 sterile injectable non-aqueous
solution or suspension, or a sterile powder.

8. A tablet, claimed in claim 7, substantially
as described in the foregoing Example.

WALTER SCOTT,
Agent for the Applicants.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1969.
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2, from which
copies may be obtained.
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Assay

The invention relates to an assay to establish the affinity of compounds at the “ether-a-
go-go” (ERG) potassium (K*) channel, in particular the human ERG (hERG) potassium
channel, using a labelled rapid delayed rectifying potassium channel (IKR) blocker, for
example [*H}-dofetilide or [°H]-MK-499. This assay is useful to identify compounds with
undesirable effects on cardiac repolarisation in man, in particular the propensity to
prolong the QT interval in the electrocardiogram, which may lead to Torsades de

Pointes.

In recent years the development of some compounds proposed for therapeutic use has
been abandoned in late phase drug development due to the detection of undesirable
effects on cardiac repolarisation in man. The effects of these drugs are assessed in
terms of tﬁ_e QT interval in the electrocardiogram (ECG). The QT intewai is the portidn
i:)f .a.n. ECG. that represents the time from the beginning of ventricular depolarizatibn to -
the end of .ver‘\tricu,lar repolarisafion, Because the QT interval can be affected by heart
rate l_éngihehiné With a decrease in heart rate and shortening with an increase in_‘hea,rt
rate, the QT is; often "corrected" for heart rate, resulting in the QTg interval. In rare
cases f_t'h'e_ administration of some drug molecules results in a prolongation of the QT
interval of the ECG in man. The ECGs of these patients resemble those of individuals
suffering from an inherited disorder known as long QT syndrome. .Drug-induced
ventricular fibrillation; in these cases, can eventually lead.to sudden death (Morganroth
J et al. (1998) Am J Cardiol. 72, 26B-31B; De Ponti.F. et al.,, (2000) Eur J. Clin.
Pharmacol. 56, 1-18). A number of drug molecules, including, E-4031, cisapride and
terfenadine, are all known to prolong the QT interval of. the electrocardiogram in man
(Fuliki A, et al. (1994), Cardiovascular Pharmacol. 23: 374-378; Van Haarst AD et al,,
(1998) Clin Pharmacol. Ther. 64: 542-546; Honig P.K. et al. (1993) J.A.M.A. 269; 1513-

1518).

The léunch of new drugs with undetected potentially cardiotoxic side effects could have
Hazardous consequences and could trigger lethal cardiac dysrhythmias in patients.
Late deteétibn of QT prolongation, induced by compounds of pharmacologidal interest
E:an impedé drug discovery and development programs, and consequeniiy have a
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2
profound impact on the outcome of a program. It is desirable, therefors, to test for the

potential cardiotoxic side effects of compounds at an early stage of drug development.

According to the invention there is provided an assay that comprises, or consists of, the
following steps:

a) incubation of cells expressing ERG or membranes derived from cells expressing
ERG or membranes derived from tissue expressing ERG with labelled IKR
blocker in assay buffer in the presence or absence of different amounts of a test
compound or a mixture of test compounds;

- b) determination of specifically bound labelled IKR blocker;
c) calculation ef the_inhibition of labelled IKR_bIocker:pinding by the test compound

.or mixture of test compounds.

The assay is.useful as a preclinical predictive indicator for identificatiqin of compounds
with a propeneity to prolong the QT interval in man. The assay is. a competitive binding
assay that measures the ability of a test compound or mixture of compounds to
displace labelled IKR blocker from the ERG K* channel (ether-a-go-go K+ channel,
herein called ERG). The assay can be peérformed.in a high throughput teet_ fsystem_ In
conjunction with structure-activity relationships (SAR),' ligand binding assays using
labelled IKR bleckers can be used to essist in the design of new drugs devoid of, or with
redtrped _affir_tity,te ERG, in particular human ERG (hERG).

The assay bﬁffer used is pertieularly important for optimising binding of the IKR blocker
or test compound(s) to ERG. )t has been found that optimal assay performance is
achreved using a Trls based buffer (pH 7.2 to 7.6, preferably pH 7.4 at room
temperature) containing potassium (K*) ions. Potassrum lons in the assay buffer may
be provided, for example as potassium choride (KCI). The concentratlon of potassium
ions m the assay buffer determunes the predictive value of the assay. ‘Assays
performed in assay buffer contamlng from 7.5 to 12.5mM KCl, preferably from 8.5 to
11.5mM KCI, most preferably 10mM KCl are partrcularly useful to provide an ICy value

prec'tictit/e of onset of QT prolongation.

The assay buffer of the invention preferably comprises or consists of Tris.Cl and KCI.
Optionally, MgCl, may be included in the assay buffer.
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The concentration of Tris.Cl in the assay buffer is preferably from 30mM to 100mM
Tris.Cl, more preferably from 30mM to 70mM Tris.Cl, yet more preferably from 40mM to
60mM Tris.Cl, further preferably from 45mM to 55 mM Tris.Cl, most preferably 50mM

Tris.Cl.

The concentration of KCI in the assay buffer is preferably from 5 to 20mM KCI, more
preferably from 6 to 15mM KCI, yet more preferably from 7.5 to 12.5mM KClI, further
preferably from 8.5 to 11.5mM KCI, most preferably 10mM KCI.

In a particularly preferred embodiment, the assay buffer comprises or consists of from
30 to 100mM Tris.Cl-and from § to 20mM KCl, preferably from 30 to 70mM or from 30
to. 100mM Tris. CI and from 6 to 15mM KCI; yet more preferably from 40 to.60mM Tris.Cl
and from 7.5t 12 5mM KCI. further preferably from 45 to 55mM Tris.Cl and from 8.5 to

11,5mM KCI.

It is particularly pr‘efqrred that the assay bpffer comprise or consist of 50mM Tris,Cl and
ToMMKCL, .

.lf. M'gC'l;;.is ‘incl.uded in the assay buffer, the conéentratron of MgCl, is preferably from
06mM fo. 20mM MgClz more . preferably from 0.6mM fo 1.6mM MgCl,, yet more
preferably from 0 8mM to 1.4mM MgClz, further preferably from 09mM to 13mM
MgCIg, yet further preferably from 1 .0mM to 1 2mM MgCIz, most preferably 1. OmM or

1,2mM MgCl.
lrr a’;lareferred embodiment the assay buffer used comprises or consists of from 30 to
100mM Tris.CI, from 5. to .20mM KCl, and from 0.6 to 2.0ml'\./|4_ MgCls; preferably from 30
to 100mM Tris.Cl or from 30 to 70mM Tris.Cl, from 6 to 15mM KCI, and from 0.6 to
1.6mM MgCl,. yet more preferably from 40 to 60mM Tris.Cl, from 7.5 to 12.5mM KCl
and from 0.8 to 1.4mM MgCl;; further preferably from 45 to 55mM Tris.Cl, from. 8.5 to
11.5mM KCl and from 0.9 to 1.3mM MgCl; or from 1.0 to 1.2mM MgCl2,

“ﬂrhe' assay buﬁ,er may comprise or consist of 50mM Tris.Cl, 10mM KCI and 1.0mM
MgCly; or 50mM Tris.Cl, 10mM KCi and 1.2mM MgClz,
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It is preferred that the assay buffer be at a pH between 7.2 and 7.6 at room
temperature; it is particularly preferred that the assay buffer be at pH 7.4 at room

temperature.

The ERG gene (cDNA) can be from a vertebrate or invertebrate source; for vertebrates
the ERG gene may be from a mammalian source (e.g. human, simian, bovine, porcine,
canine, rabbit, guinea pig, rat, or mouse) or an Invertebrate source such as an insect
source (e.g. drosophila). A prokaryotic homologue of mammalian ERG may tne used. It
is preferred that the ERG gene be mammalian ERG, in particular human ERG (hERG)

or canine ERG (cERG).

TheERG i.oen'ef,.may be _expreesed in a mammalian cell line e.g. .HEK-293 (Hdman
ernpryonic kidney)cells, CHO (Chinese hamster ovary) cells; CHL (Chineee hamster
Iun‘g)hcellis',.COS (monkey) cells; or in an insect cell line e.g. SF9. A baculovirus vector
system can be used for expression of ERG in a compatible insect cell line.
Alternatlvely, ERG _may be expressed in yeast or bacterial cells. ltis preferred that the
ERG gene is hERG or cERG and is expressed in either HEK-293 CHO or CHL cells..

f,lfhe__,,aséay .max be performed uein_g whole cells _expre_ssing EH.G.,or.,memlbrane
preparations de,_riye:d from cells expressing ERG, or membrane preparations derived

from tissue expressing ERG.

Dofetrhde rs an IKR blocker (selectrve inhibitor of the rapid component of the delayed
rectrfrer potassrum current) .which prolongs the action potential duration and the
effectrve refractory penod ina concentratron -dependent manner. Clinical studres have
demonstrated that dofetrlrde is effectlve in treating patients with atrial. as well as
ventncular arrhythmras Dofetrude has formula | below.

Formula |
R
. /\/©/ O//S\
o O\/\N
~g | _
Z N

o) H
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Dofetilide is claimed and its preparation is described in European patent EP 0245997.

MK-499 (Merck) is methylsulphonamide antiarrhythmic drug that acts as an IKR
blocker. MK-499 has formula Il shown below.

Formula ll

The IKR blocker used in the assay is labelled with a detectable label, for example a
radiolabel or fluorescent tag In a preferred embodiment of the invention, the labelled
IKR blocker used in the assay is labelled dofetilide, preferably radiolabelled dofetilide,
most preferably tritiated dofetilide ([*H)-dofetilide). In another embodiment of the
invention, the labelled IKR blocker used in the assay is labelled MK-499, preferably
radiolabelled MK-499, most preferably tritiated MK-499 ([°*H)-MK-499).

Preferred assay formats include the filter binding techniqué, whereby bound and
unbound labelled IKR blocker e.g. labelled dofetilide or labelled MK-499; preferably
radiolabelled dofetilide or radiolabelled MK-499; most preferably [*H]-dofetilide or {*H]-
MK-499, are. separated by filtration. The assay can. be. performed utilising the
scmtnllatlon proxumlty assay (SPA) technique, using radiolabelled IKR blocker e.g.
radiolabelled dofetilide or radiolabelled MK-499, preferably [*H]-dofetilide or [3H] MK-

499.

In the filter binding technique, cells expressing ERG or. membranes derived from cells
expressing ERG or membranes derived from tissue expressing ERG are incubated in
assay buffer with labelled IKR blocker e.g. [*H]-dofetilide or [*H)}-MK-499, in the
presence (test) or absence (control) of the test compound or mlxture of test
compounds. lncubatlons are preferably carried out at room temperature for from 60 to
120 minutes, preferably for 90 minutes. Non-specific binding is determined in the
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presence of unlabelled IKR blocker, e.g. 10uM dofetili'de or 10uM MK-499. Bound
labelled IKR blocker is separated from unbound IKR blocker by filtration through filter
mats, or onto multiwell filter plates. Filter mats or plates are washed to remove
unbound labelled IKR blocker, bound labelled IKR blocker is quantified e.g. for tritiated
IKR blocker such as [°H]-dofetilide or [*H]-MK-499 by scintillation spectroscopy using an

appropriate counter for radioactivity.

In the scintillation proximity assay™ (SPA) system (Amersham Biosciences), beads are
used to bind cells expressing ERG or membranes derived from cells expressing ERG or
membranes derived from tissue expressing ERG. A variety of bead types are suitable
yfor,.use.h,in_a SPA. assay according to the invention, these include PVT wheat germ
agglutinin .yttrium oxide polylysine beads, or yttrium silicate beads (YSi).(Amersham
Bloscrences) such as YSI polylysme or YSi wheat .germ agglutlnrn The optrmum bead
type for Juse in.a SPA assay of the invention depends on the cells or.cell membranes
used bead to cell or. bead fo. membrane binding may. be assessed to rdentrfy the
optrmum bead type for the cell or cell membrane used. Beads bound to ERG material
(whole cell, cell membrane preparation or tissue membrane preparation) are incubated
in -assay_buffer with labelled KR blocker, e.g. [*H}-dofetilide or [*H}-MK-499 in the
presence (test) or absence (control) of the test compound or mixture of test
compounds The abrlrty of the test compound or mixture of test compounds to drsplace
bound radlolabelled IKR blocker is determrned by detectrng light emrssrons for example
usrng standard counters that can be used wrth SPA technology

The assay may also mclude one or more of the, steps of calculatron of the
concentratlon of the test compound(s) that gives 20% inhibition of dofetrllde brndrng
(ICzo) calculatron of the concentratron of the test compound(s) that gives 50% rnhrbrtron
of. dofetrlrde brndrng (ICso) calculation of the compound affinity as Ki or calculation of

the compound affinity as pKi.

'The Ibzo values generated from competitive displacement of IKR blocker binding, eg
[3H] dofetrllde blndlng, usrng the assay of the rnvention are comparable to the free drug
concentratlon associated wrth QT prolongatron in man. Thus the assay can be used to
predlct the concentration of a compound liable to cause undesirable cardiac side

effects.
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To assess whether a compound, or mixture of compounds, is likely to prolong the QT
interval in the electrocardiogram in man, the following steps are carried out:

a) An assay Is carried out according to the invention.
b) An ICx value is obtained; this indicates the real or predicted free drug

concentration at which QT prolongation will occur in man;
) The ICo value is compared with the free drug concentration required for the
desired therapeutic effect of the compound or mixture of compounds in vivo.

If the free drug concentration required for the desired therapeutic effect of the
compound or mixture of compounds is within 10 to 30 fold of the ICx of the compound
or rixturé of compounds in the assay, the compound or mixture of compounds |s hker

to show QT lnterval pro!ongatlon in man.

The assay:of.the invention.is a better predictor of in vivo QT prolongation effect of drug
molecules than existing assays such as the HERG patch clamp assay.

List of?!??lgu_res

Figure 1:. -Representetive saturation curve data for [*H]-dofstilide binding to HERG in
(a) filter binding, (b) SPA-96 well format and (c) SPA 384 well format: :

f—'igure 2: Correlation plots comparing pKi values obtained from filter binding and SPA
binding assays: (a) correlation between 96 well hERG [*H] dofetilide SPA assay and
radlohgand blndlng assay, (b) correlatlon between 96 well and 384 well hERG [3H]

dofetmde SPA assay

Figure 3: Comparison of inhibition of [*H]-dofetilide binding to hERG, hERG patch
clamp, and free drug concentration known to induce QT interval prolongation in man,
for (a) E-4031, (b) dofetilide, (c) terfenadine and (d) cisapride.

Figure 4: Comparison of the dofetilide ICs in the dofetiiide binding assay carried out in
cell membranes from HEK-293 cells transfected with human ERG (hERG (A)) or with

canine. ERG (cERG (H))
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Viywie u. wanpanson of terfenadine ICsp in the dofetilide binding assay in cERG or

hERG transfected HEK-293 cell membranes

Figure 6: Comparison of E4031 ICsp in the dofetilide binding assay in cERG or hERG

transfected cell HEK-293 membranes

Fi

\
g . - ) LI } .
tritiated dofetilide SPA assays using assay buffer 50mM Tris Cl, 10mM KClI, at pH7.4.

Examples

Example 1: Preparation of membranes from HEK-293 cells expressing human or

canine ERG

An adherent HEK-293 cell line expressing human ERG (Zhou, Z et al (1998) Biophys.
J. 74, 230-241) was provided by Dr. Craig January, University of Wisconsin, USA, this
cell line was designated the “January” cell line. An alternative adherent HEK-293 cell
line, designated cell line 15 (293S-HERG clone 15) was produced by the method
described in Zhou, Z et al (1998). Full length ¢cDNA for human ERG was inserted
downstream of the CMV promoter in pcDNAS.1 (Invitrogen), the vector also has a SV40
promoter that drives expression of a neomycin resistance gene. The construct was
transfected into human embryonic kidney 293S (HEK-293) cells. Stable transformants
were selected using G418 (Gibco). Although cell line 15 has slightly lower expression
of hERG than the January cell line, it has improved growth characteristics.

Cell line 15 (293S-HERG (Clone 15)) was deposited on 26 June 2002 with the ECACC
(CAMR Salisbury, Wiltshire, SP4 OJG, UK) in accordance with the terms of the
Budapest Treaty 1977 under deposit accession number 02062678.

Adherent HEK-293 cells expressing human ERG, were grown in MEM Earles medium
(Life Technologies) supplemented with 10% foetal calf serum (PAA Laboratories), 2
mM L-glutamine (Sigma), 1 mM sodium pyruvate (Sigma), 0.4 mg/mi G418 (Life
Technologies) and an addition of 1x non-essential amino acids (Life Technologies). The
cells were grown at 37°C in a humidified atmosphere with 5% CO; in T225 cm® flasks.
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The cells  were split 1:3 to 1:5 after reaching 80% confiuence using cell dissociation
solution (Sigma, cat no: C5914 in 2001) and later seeded into 850 cm? CO, gassed
roller bottles (Corning, cat no: 430849 in 2001) in the absence of G418.

For the preparation of membranes, cells were harvested from the roller bottles by
scraping and resuspended in PBS (Life Technologies, cat no: 14190-094 in 2001). All
cells were pelleted, washed twice with PBS and snap-frozen on dry ice prior to storage

at —80°C until required.

A HEK-293 cell line expressing canine ERG was produced by transient transfection of
HEK-293 cells. , The complete codlng sequence of cERG cDNA (Zehelem et al (2001)

Pflugers Archlv European Journal of Physiology. 442(2). 188 — 191) was provrded in
the pBluescnpt® vector. (Stratagene) by Professor Zehelein University of Heldelberg,
Germany. In the pBluescript construct, the cERG cDNA was flanked by BamH| Sites.

Initial experiments indicated poor insertion efficiency for direct insertion of _cEBG._BamHI
,fragment rnto the desired vector, PcDNAS.1. To overcome this, -an indirect cloning
method .was . devrsed using the cloning vector pSP73 (Promega) The
.cERG/pBIuescnpt construct and pSP73 vector were subjected to BamH| dlgestion to
reduce interference by the presence of pBiuescript BamHI fragments in the ligation
reactron, the cERG/pBIuescnpt BamHI digested materlal was also subjected to. Scal
drgestlon to cleave pBluescnpt and ensure more effectrve separat:on of the cEFtG
BamHI fragment on agarose gel The restnctlon mrxtures were subjected to agarose
gel electrophoresrs bands contalmng the cERG and- pSP73 BamHl| fragments .were
vrsuahzed followrng starnlng wrth ethldlum bromrde and UV jllumination. The cERG and
PS..'?.,73P§"F'$ were e_xcrsed and eluted from the gel using a .Ql'Agen MinElLute Gel
e)dra_ctton kit according. to the manufacturers instructions. . To prevent religation of the
BamHl ends of the pSP73 DNA during the ligation reaction, the plasmid DNA fragments
were .sub,jected to CIP treatment using a standard protocol. The cERG BamHI
‘fragrnents” were ligated into the pSP73 BamHi fragments using a standard. ligation
protocol After the reaction, the ligation mixture was transformed into, ¢JM109
competent E. CO/I cells usung a standard transformatron protocol. Transformants were
selected by platlng on LB agar (Millers) containing ampicillin (50pg/ml ) and incubated
overnrght at 37°C. Overnight cultures of the transformed cells- were used to produce
mlnl preparatrons of cERG/pSP73 .DNA using a QlAgen Miniprep kit accordlng to the

Patent Owner, UCB Pharma GmbH - Exhibit 2011 - 0303



10

15

20

25 .

30

WO 03/021271 PCT/IB02/03618
10
manufacturer's instructions. The resulting DNA was subjected to restriction digestion

and agarose gel electrophoresis to identify positive clones.

The cERG cDNA was excised from cERG/pSP73 as an Xhol (5') EcoRl (3') fragment,
this fragment was ligated into an Xhol/EcoRI fragment of the reverse poly linker form of
pcDNA3 1, pcDNA3.1(-) Xhol/EcoRl. In this instance the reverse polylinker form was
used because the cERG/pSP73 clone selected contained the reverse onentatlon of
cERG After ligation into pcDNA3.1(-), the 5' end of cERG was located adjacent to the
enhancer-promoter sequence from human cytomegalovirus (CMV).  The ligation
mixture, was transformed into ¢cJM109 competent E. coli cells using a standard
t'ré,a.n‘sf:fqr,mation protocol, transformants were selected via plating onto LB agar (Millers)
containing. ampicillin (50ug/ml) and incubating overnight at 37°C along with réquired
controts. ~ Colonies picked at random from the cERG/pcDNA3.1(-) plates were
inoculated into 5ml of LB media containing ampicillin (50ug/mi)-and- incubated. at 37°C,
200rpm ovemight. These ovemight cultures were subsequently. used to produce.mini-
p'r'.gps_gt_t DNA using a QlAgen Miniprep Kit. The resulting DNA was subjected to a Xhol
:ar).d_:. Ec_:oR.l- .double .-digestion -and analysis on 1% agarose.gel. No - positive
cERG/pcDNA3.1(-)- clones were identified because of low insertion efficiency: in the

ligation reaction coupled with the fact that DNA from only a.small number of clones was

analysed.using the mini prep. method.. A colony PCR method was thus used to screen

adarger number of colonies for positive clones. .

Y B

‘t'hg .oqlot\y -PCR prdtpcol permitted rapid detection of .CERG/pcDNAS3.1 () clones.
Three primers were designed and made for use.in th_evP;CB protocol: |

aner 1 'CERGO1 (SEQ ID NO 1) WhICh hybrudlses to cERG at nucleotlde posntlons
601-620 of the codlng sequence:

e

5'-ACCACATCCACCAGGCACAG 3' '
aner 2. 'NHE PCDNAS' (SEQ ID NO 2) Wthh hybrldlses to pcDNA31() at

nucleotide p.OS,IIIO_n_S 886- 910 (within the multlclonlng site flanking the Nhe1l cloning

site):

' §.CCCAAGCTGGCTAGCGTTTAAACGG-3'
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Primer 3: "T7 SP73' (SEO' ID NO: 3) which was used as a control and used against a
colony known to produce cERG/pSP73. This hybridised to pSP73 at nucleotide
positions 98-121, within the T7 polymerase promoter sequence:

5-TAATACGACTCACTATAGGGAGA-3'
Ninety-five cJM109 colonies were picked from the LB agar transformation plates and
transforred to & sterile deep well 96-well plate “containing 1ml/well LB - broth
supplemented with ampicillin (50ug/ml). As a control, a colony known to contain the
cERG/pSP73 plasmid was transferred to the final 96™ well containing LB-amp broth.
The.plate was covered and incubated. at 37°C overnight at 200rpm. .An aliquot of 70p
of each mini-culture was transferred to-a 96-well. PCR plate (0.5ml/well)-and placed.in.a
Beckman.-Allegra .6R. cen,trifuge,f_qf.2800rpm, room temperature for 10 minutes. The
supernatant was discarded and tﬁe plate drained for 3 minutes. The PCR reaction
mixes, were- set:-up -and -added -to-the PCR plate containing the bacterial pellets as
follows:
i et e oo . Testwells ... . .Control well cERG/pSP73.
Tagman Gold buffer (X10) ... . - -to.ou. .- .. - 10l
dNTPs (X10,2mM/ANTR) .. - . . 20w . - - -2u .-
Tagman Gold Polymerase, (5u/uly. o5u - - . - - 05p
CERGO1. (primer 1=,25puM) ... 2w s a2 e
NHE PCDNA3 (primer.2-. 25uM):. .. --.2pl.- R T T R T
T7-SP73 (primer3--25pM) =1 . o = e n2ph SR
Nuclease:free'water - =~ .+ .83.5u"" -+ 885
The bacterial pellet was resuspended in the PCR reaction mixture. The PCR reaction
was performed as specified by the manufacturers protocol for the Tagman Gold-PCR kit
(Applied Biosystems, 1999 edition) thus:
. .. . . .7 -Temperature Time
Step 1. - hot start .. ...95°C. 6 minutes
Step.2 - denaturation. 95°C 1 minute
Step 3.- annealing. .60°C ., 1 minute _
Step.4 - extension  72°C 1 minute  To step 2 for 35 cycles, then step 5.
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step b - aenatrauon 95°C 45 seCs
Step 6 - annealing  60°C 45 secs
Step 7 - extension .72°C 5 minutes

The PCR products for each well were then separated by electrophoresis on a 1.5%
agarose gel using a 100bp DNA ladder marker at 100V for 25 minutes in 1X TAE buffer
and visualised using UV. light. Putative positive clones were identified and samples
from these PCR reaction. mixtures were run on a second separate.1.5% agarose gel at
100V for one hour to examine the sizes of the PCR products.

The mim cultures WhICh gave an amplified a PCR product were each seeded from the
onglnal deep-well 96-well plate into sterile tubes with 5ml LB broth containing 50pg/mil
amp|cnlln and rncubated -at 37°C overnight at 200rpm. The overnight cultures were then
used to produce mini-preps of DNA using a QlAgen Miniprep Kit. The resulting DNA
was subjected.to an Xhol and .EcoRl double digestion to check.for. the presence of
cERG/pcDNAS 1( ). The restnctlon digest was analysed via a 1% agarose gel run for 1
hour at 1OOV W|th 1kb DNA ladder markers (20p! sample loading with 2ul gel loading
solution), ,,Eurther,re_stnctrqn .digestion analysis was performed to confirm that the
purified plasmids from the transformants were indeed cERG/pcDNA3.1(-). ' |

Untransfected HEK- 293 cells were routinely maintained in 50ml Minimum Essentlal
Meduum (MEM) supplemented with 10% (viv) foetal calf serum (FCS) omM 'L-
glutamlne TmM sodlum pyruvate and 1mM non-essentlal amino acuds Cells were
seeded into 2956m? ventrlated cap’ flasks and were malntamed in a humldlfred
atmosphere contamlng 5% CO.. The HEK- 293 cells used in thrs study were between
passage numbers 39 48 Cells were passaged typrcally every ‘threé days in’ a ratio of
133 ‘froim- a ﬂask of 80 90% confluency, fresh medium was ‘added’ after washlng twrce
wrth 10ml PBS and dlssocratrng from the flask using gell dlssocratlon fluid. '

The "c':'ERG/pcDNA311'(-) constrict was transfected into HEK-293 cells grown to 80-95%
conflueney_.in 225cm? ventilated flasks using the following method. Endotoxin free
cEﬁG/pcDNA3.1(.-). DNA (94ug) and Lipofectamine2000 (Gibco BRL) (S4ug). were
ad'ded to 2.25ml of OPTIMEM-I media (Gibco BRL) in sterile 10ml centrifuge tubes;
mixing was carried out after incubation at room temperature for five minutes. The
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Liporectaminezuuw/DNA/OPTIMEM-| mix was then incubated at room temperature for

twenty minutes before the addition of a further 10.5m! OPTIMEM-1. HEK-293 cells were
washed with 10ml PBS and the Lipofectamine2000/DNA/OPTIMEM-! mixture added
and incubated for 3.5 hours at 37°C in a humidified atmosphere containing 5% CQ..
After incubation, 50mi of MEM (supplemented with 10% (viv) FCS, 2mM L-glutamine,
1mM sodium pyruvate and 1mM non-essential amino acids) was added. The HEK-293
cells were incubated for 24 hours at 37°C. . Transfected cells were harvested after.24
hours by washing with PBS, scraping the cells into 10ml PBS and: centrifuging -at.
1000rpm for 5 minutes at room temperature. The resulting cERG/pcDNAS.1(-)
transfected HEK-293 cell pellet was stored at -80°C until required.

L
K

NPT '~'.'"-.'")"'.'“. L N

Erepa_r_a,tion:.of membranes from HEK-293 cells expressing human or canine ERG.
éelt membrane fractions were. brepared from frozen aliquots of oells All brocedures
were carried, out at 4°C unless othenmse stated. Frozen allquots of cells were thawed
at.room temperature and resuspended in assay buffer (e.g. SOmM Tris. Ci 1 OmM KCI, 1
to 1 .2r,nM__ Mg'(.‘,lgx _p‘H7.4,'._or, 50mM Tris.Cl, tOmM ‘K.CI,,p.HZ.4). .The, celll_s.',we.re, ther,t
disrupted by homogenisation in an Omni LabTek homogeniser at 20,000 rpm for 30
segonds. The. homogenate was,.centrifoged for 20 minutes .at._48,000xg.'(4‘,’C,‘ Sorvall
RCSB _centrifuge) . and the supernatant removed. . The resulting pellets .were
resuspended in assay buffer and homogemsed as above for 10 seconds. The pellets
Protern content was determlned usrng a Coomassre Blue based proteun assay k|t
Aquuots were stored at. -80°C untll needed when stored |n these condmons the brndlng
abllrty of the cell membrane fractlons proved to be stable for at least 4 months

E_xlampl,.e‘.2_:_ Fi‘ltﬂer binding ,'a,s"s'ay with [*H]-dofetilide

[.3|:|]-dofetilide.(80j-'85 Ci/mmol) was synthesized by catatyttc tritlation (a oostom servioe
provnded for example by. Amersham Life Science). However, other detectable labels
known to the skllled person can be used instead of ®H, e.g. fluorescent tags, other
rad|olabels antibodies etc.

On the day. of the assay, test compounds were dissolved at 1 mM in 50% DMSO or

100% DMSO, and then diluted to the desired concentrations (e.g. up to 100uM, or up to
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the' boundaries of solubility for the compound) in assay buffer. The final DMSO
concentration in assay incubations is preferably 1.0 to 1.6% or less for optimal assay

conditions.

Incubations included membrane homogenate at 50pg/ml in assay buffer (50 mM
Tris.Cl, 10mM KCI, 1.0mM to 1.2mM MgCl,, pH7.4) unless otherwise indicated, °HI-
dofetilide (4 to 7nM) and test compound or mixture of test compounds or control
vehicle. Filtration assays were incubated at room temperature for 90 minutes. Non-
specific binding was determined in the presence of 10 uM dofetilide and was usually
less than-.15 % of total binding. Bound ligand was separated from free ligand by rapid
filtration . through . GF/B glass _fibre filter mats using, for example, a Brandel cell
haryester, or onto GF/B Unifilter 96-well filter. plates (Packard). using a Packard
Filtermate 96 harvester. Filter mats and plates were pre-soaked in 5% PEI (w/v) for 60
minutes and washed after harvesting with 3 x 1 ml washes of ice-cold assay buffer.
Unifilter, plates were air dried for.a minimum of 1.5 hours at 37°C prior to the. addition of

Microscint-0 . (Packard). Bound [SH] dofetilide was determined by liquid- scmtlllatlon

:spenpt.res'_copy...:us,ing_.an,,appropnate counter, for example in a Packard TopCount
,,S_f?if)ti!'ati.@ﬂ;QQ,‘{UtQK-_,(N?(_T..COL!nt.%f),.Qr Wallac Counter. (Trilux). for Unifilter plates and in
q..\__/.\_{,allae_.‘B,.‘ig»S_épqt Counter when filter mats were used. |

In each expenment tnplrcate assays were routmely performed and the data were
averaged Specmc blndlng was analysed by nonllnear regressnon fit usmg GraphPad
Prism software (GraphPad San Dlego) ICso values were derived from a 4 parameter
logrstqe flt .using PRISM and converted to Ki values by use of the Cheng & Prusoff
_‘edua't;iven‘;..j(}go \('a!ue's,were. extrapolated from the graph. - o

e i T

Ex'ampl,e's:‘ Scintillat'i,on_.prexlm;ity assay

The scmtlllatlon proxlmlty assay (SPA) was carned out in assay buffer conslstmg of

!SOmM Tris.Cl, 10mM KCI, 1.0mM to 1.2mM MgCl,, pH7.4, or using assay buffer

consisting, of 50mM Tris base, 10mM KCl, pH7.4. Bead to membrane bmdlng was
assessed to determine the optimum bead type for the cell line used. YSi wheatgerm
agglutlnln beads were used with cell membranes derived from the January HEK-293
hERG expressing cell Ilne, YSi polylysine beads were used in studies using membranes
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derived from Cell Line 15 (HEK-293 hERG expressing-cell- line).- Conditions were
optimised with respect to bead and cell membrane homogenate concentration, prior to
characterising ERG pharmacology. The incubations (200 pl total per well for 96 well
plates and 60 pl total per well for 384 well plates) included 25 pg of cell membrane
homogenate per mg of bead. The membrane homogenate was precoupled with the
YSi Wheatgerm Agglutinin or YSi polylysine bead suspension at 4°C on a roller shaker
for approximately 2 hours. For competition binding assays, membrane homogenate
bead suspension was incubated in white clear bottom 96 or 384 well plates with 5nM
[*H]-dofetilide in the absence and presence of competitor i.e. the test compound or
mixture of test compounds. The plates were incubated at room temperature and
shaken for approxvmately 1 hour. . Beads were allowed to settle for a minimum of 30
mlnutes before plates were, counted for retained radloactlvuty on.a TopCount NXT
scnntlllatlon counter Nonspeclflc binding i.e. background count, was determined by the
addition of 10uM dofetilide.. Background counts were usually less than 15% of the total
blndlng For saturation: studies, specific. bmdlng of PH)- dofetilide was. determlned over.a
range of concentratlons (5 to, 500nM) in the. absence or presence. of. cold..(i.e,

unlabelled) 10uM dofetlllde C

Example 4: Assay optimisation

a) § _‘.Ef,fe,c't"of t_le_ge‘s-:and'Trls!based buffers on dofetilide blnding :

To optlmlse the specmc blndlng of dofetlllde to homogenates of cell membranes
contammg ERG, the |nteractlon of [3H] dofetlhde Wlth the cell. membrane preparatlon
was exammed in the _presence of Hepes-based buffer (25mM Hepes, 135mM.NaCl,
5mM KCI, 1.mM.lV‘lg.SQ4,__50mM CaClz, pH7.4) and Tris- based buffer (50mM Tris. Cl
1.0ml'Vl KCI, 1mM or 1.2mM MgCl,). Comparison of the specific binding in these buffers
revealed that percentage sbeciﬁc binding was similar in both Tris-based and Hepes-
based butfers However, as shown in Table 1, specific counts were twice as high in the
presence of Tns based butfer compared to those detected in Hepes-based buffer.
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Table 1. Comparative effects of Tris-based and Hepes-based buffers on (®H)-dofetilide

binding to cell membrane homogenate expressing hERG.

Buffer 25mM HEPES free acid 50mM Tris
135mM NaCl, 5mM KClI 10mM KCl and
1mM MgSQ,, 50 pM CaCl; 1.0 or 1.2mM MgCl,
pH 7.4 at room temp pH 7.4 at room temp
Totai Binding {ccpm) 8510 + 669 19627 + 1189
Non-specific Binding (ccpm) 321 + 27 315 + 23
Specific Binding (ccpm) 8189 19312
% Specific Binding 96 o8

Total and‘non-specific binding data represent arithmetic mean' + standard error mean of
14 individual-wells. per buffer split-over two assays,:pefformed at a protein concentration
of 75ug/ml and a mean [*H}- dofetrllde concentration of 6.7nM. Incubation was carried
out ‘f6r 60 minutes at room temperature ccpm-corrected counts er mmute

So that the maximum specific binding.winooyv could be achieved,-the assay bufter used
ih'-EXa'-mples 1.40- 8 was the Tiis-based incubation buffer (50mM Tris.Cl," 10mM KCI,
1mM-MgCl). - Additionally, experiments were performed to optimise the cell membrane
protein.concentration and bead concentration for filter and SPA binding assays. '

[ 3t

L TP S
ERR A N S R

b) Saturation blndtng

BERAN

Trme courses “Were. performed fo detérmine” optrmal mcubatton time for blndmg
actlvmes lncubatlon times were similar for both filter blndlng and SPA assays The
filter brndmg assay reached equrlrbrrum in'90 mrnutes SPA requrred 60 minutes. BH]-
dofetilide binding. to ERG in both filter .t)_rrtdlng:.a,nd SCIn_tl'"atI.O.l‘] proxlrp_,ltyJ assays was
saturable with a Ko of 5.08  1.0nM for fiter binding and Ko values of 8.9 +0.6nM and
9,.1,',‘_+1,,,,ng for 96 and 384 format .scintilt,ation proximity assays respectively (t?igur.e 1a-
c,wrth Ei;g.;',t,a.s_howing the resuylts of the filter _btndirtg assay, .th.. 1b the results of the
SPA ir\ Qé-welt.'format, and Fig. '1c showing the results. of the SPA' in 384 well format).
Non-linear.curve. fi_tting of this data indicated that binding was to a single site. A Bpax Of
7.4 + 0.7pr‘non'g protein for [*HJ-dofetilide was obtained:from filter binding (Figure 1).
As scintilation proximity assays do. not give an accurate determination of dpm

(disintegrations, per minute) values, a Bmax is not quoted for SPA.
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c) Comparison of SPA and filter binding techniques

A comparison of SPA and filter binding techniques revealed excellent concordance of
results. Affinity values displayed excellent correlation between the two assay types and

5 the rank order of compound affinity is identical, as is shown in Figure 2 (correlation
plots comparing pKi valuss obtained from filter binding and SPA binding assays).

d) Competitive binding studies

10 A range of compounds, including hERG blockers known to prolong the QT interval in
man, was _examined. for. competitive :d:isp!aéement, of. [3H]-dofetilide. E4031, dofetilide,
terfenadine, and cisapride produced complete inhibition of specific binding with a range
of calculated affinity values that are summarised in Table 2.

15 Table 2. Affmlty values for compounds tested agalnst [3H] dofetullde filter and SPA

binding assays to HERG. -
Compound - -+ - -Filter binding SPA 96 SPA 384
pkK; pK pKi
20 7 'Dofétiide 822 £004  8.05% 054 826012
U Edgst T 782 47008 781 £005 7.89 £0.11
;, | Terfenadlhe 758 £ 009 7.75% 0.07  7.72£0.41
Clsapnde 7.34 + 0,05 7.15+0.04  7.55:0.22
...... .Clibenclamide, =~ <5 . | - <5, . . <5
25 .t-";;’E?-SOtaIQ| roanee o <8 <5 <5

Data expressed as pKi values (the negative logarithm of molar concentration of
compéiing; ligand to displace 50% of 5nM [3H]-dofetilide binding). Data are the mean of
atleastn=3 experiments.

30 "
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exampie o; rreaiction of QT interval prolongation effect of compounds in man

The ICx values generated from competitive displacement of [*H]-dofetilide binding
using the assay of the invention are comparable to the free drug concentration
associated with QT prolongation in man as is shown in Figure 3 for a range of
compounds, including E-4031 (Figure 3a), dofetilide (Figure 3b), terfenadine (Figure 3c)
and cisapride (Figure 3d). For each compound, the inhibition of dofetilide hinding in the
binding assay (filter binding technique), and in a hERG patch clamp assay is compared
with the concentration of free drug associated with QT interval prolongation in man
(Fuliki A, et al. (1994) Cardiovascular Pharmacol, 23: 374-378; Van Haarst AD et al.
(1998) Clln Pharmacol Ther 64: 542- 546 Honlg PK etal. (1993) JAMA 269: 1513-

1518).

The ERG patch clamp assay., provrdes a measure, of the current through the ERG
channel and rndlcates the number of ion channels present. ina cell However due to
the phenomena of state dependent block observed in patch clamp studles (Walker
B D et al (1999) Bntlsh J. Pharmacol 128, 444-450) exhibited by a number of known
hEB,Q hloclters wrth;the propensity fo prolong the QT mte_rval in _yr_vo,.thel l_lgand binding

| as,say _proyides, a better predictor of in viva QT prolongatlon_\effect of a drug than. the

hEF‘G Ph e i 0

To assess whether a compound or mrxture of compounds is Ilkely to prolong the QT

rnterval in the electrocardiogram in man, the following steps are carried out:

a) A binding assay is carned out accordrng to the rnventlon for example as as

.descnbed ll'l Example 2 or Example 3, to test the afflnrty of the compound or

‘ ‘ mrxture of compounds for ERG, preferably hEFlG or cERG . ,

,_b).' ..The ngo is obtained, e.g. as described at the. end of Example 2; the ICao being
the real or predicted free; drug. concentration at WhICh QT prolongatron occurs in

o man:; 4 - . ) '

p) The |Cgo value is compared wrth the free drug concentratron requrred for the

desrred therapeutrc effect of the compound in vivo.
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If the free drug concentration required for the desired therapeutic effect of the

compound is within 10 to 30 fold of the ICz of the compound in the assay of the
invention, the compound is highly likely to cause QT interval prolongation in man.

Example 6: Comparison of dofetilide binding assay carried out HEK-293 cells
transfected with cERG or hERG.

'!;_he dofetilide binding assay was carried out as described Example 2 using HEK 293
cells transfected with either human ERG or canine ERG. The resuits are shown in
figure 4, from which it can be seen that the ICsp for dofetilide is similar for canine and
human ERG, being, 13.9nM and 1.5,-6.UM respectively. |Gz .values for dofetilide were
41.:.'§gplylh and 2.15nM for canine and human ERG, respectively. ... .,

Ot ot

Example 7: Comparison of terfenadine competition assay using HEK-293 cells
fransfected with-cERG-or hERG " - Lol e '
The dofetilide binding assay was carried out using terfenadine as the test compound.
Transiently-transfécted ¢ERG-HEK-293 cell membranes (200pg/well), or stable hERG
HEK-293 - coll*  membranes (100ug/well) weré incubated with twelve - différent
concentrations “of terfénadihe "and :5nM" [*H]-dofetilide for -90 minutés "at ‘room
feriperatiire.. “Total ahdnon-specific binding: were ‘measured ‘by incubating with ‘10%
DNISO" arid-10uM unlabélied dofetilide to a total assay volume of 200u. The
membranes were harvested by filtration with a Packard Unifilter cell harvester and
radioactivity (cpm)-was measured., Two saturation experiments were carried: out each
for.6ERG and.hERG:expressing:cell membrane samples. Each experiment was carried
out in triplicate. Figure 5 shows the mean values of the experiments for each cell type
(cERG -or-hERG -transfecte;i) and indicates that the ICso for terfenadine is similar for
¢ERG .and:hERG, being.77.2nM:and 88.9nM respectively.. Czo values for terfenadine
were 1,9.7'nM‘ and 12.3nM for canine and human ERG, respectfve,ly,
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kExample §: Comparison of E4031 competition assay in HEK-293 cells transfected

with cERG or hERG

The dofetilide binding assay was carried out using E4031 as the test compound.
Transiently transfected cERG HEK-293 cell membranes (200ug/well) or stable hERG
HEK-293 cell membranes (100ug/well) were incubated with twelve different
concentrations of E4031 and 5nM [*H]-dofetilide for 90 minutes at room temperature.
Total and non-specific binding values were measured by incubation with 10% DMSO
and 10uM unlabelled dofetilide in a total assay volume of 200ul. The membranes were
harvested by filtration with a Packard Unifilter cell harvester and radioactivity (cpm) was
measuyred:, Two saturation-experiments were . carried .out-each for cERG and -hERG
expressing cell: membrane samples. Each experiment was carried out in triplicate.
Figure 6 shows the mean values of the experiments for each cell membrane type
(cERG or hERG transfected) and.indicates that the ICg for E4031 is similar for cERG
and.hERG, being 27.3 nM and 35.4 nM respectively.. . IC2 values for E4031. were 3.8
nM and.4.9 nM for canine and human ERG, respectively.

-W:p_en,,lqlso,(o,r IC20). values are compared for the compounds tested, they were found to

be very similar, for cERG and hERG. This indicates that either hERG or cERG can be
used in the ‘ass_ay.ef,the invention to predict the onset of QT prolongation in man.

-

metm 0 AL L el weies

Example 9: Further assay optimisatlon studies

To furtner optimise the assay for spacific binding of dofetiide o homagenates of cell,
.m'embraﬂ‘e cor;tajning _hE,BG,' the interaction of‘[3lj_1]-dofetj‘lide 4vyith_ cell membrane S
preparations was examined in the SPA assay format using a Tris based buffer

- containing either KCI or MgCl,. SPA assays were performed according to example 3 in

50mM TI’IS Cl, 10mM KCl at pH7.4 or in 50mMTris.Cl, 1mM MgCl; at pH 74 as the .
assay buffer.. Assays were performed using dofetilide or terodlllne as the test
compound Comparison of specific bmdmg detected.in these buffer conditions revealed
that specific binding was not observed when the assay buffer used was 50mMTris. Ci,
.1,mM MgCl; at pH 7.4; specific binding was observed in assay buffer consisting of
50mM Tris.Cl, 10mM KCI at pH7.4. For the assays carried out in 50mM Tris.Cl, 10mM

KCl at pH7.4 as the assay buffer the ICso and ICz values were generated for each test
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compound. I'he mean ICs value for dofetilide was 8.69+ 0.45nM, the mean ICso value

" for terodiline was 1.87 + 0.00 uM. The mean ICx value for dofetilide was 1.2nM, the

mean ICyq value for terodiline was 0.248uM.

Sequence Listing Information
1 1
<120>. Ass_,ay

<130> PCS 22042

158 GBorzradoc
(<151>‘2001_09-041 : : R R B R R

£1505'US 607323073
<4515 2001:09-207 o

<160> 3

.3\ R 1058k ‘_i»:in‘r-‘.‘ ",‘,: 4
<1 70> FastSEQ for Wmdows Versnon 4.0
oygs e s
<211> 20,
<2125 DNA"
<213>Canine ..

<400> 1 . .
accacatcca ccaggcacag ‘ 20

<210> 23 e i s
<21 15> 25 7 '
<225 DNA
<213> pcDNA3 1(-) vector

j's

<400>2 . L
cccaagctgg ctagegttta aacgg . 25

<210> 3.

<21 1> 23 .

<212> DNA

<2135 pSP73 vector

<400> 3
taatacgact cactataggg aga 23
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Claims

10.
11.

An assay comprising or consisting of the following steps:

(a) incubation of cells expressing ERG, or membranes derived from cells
expressing ERG, or membranes derived from tissue expressing ERG, with
labelled IKR blocker in assay buffer in the presence or absence of a test
compound or a mixture of test compounds;

(b) determination of specifically bound labelled IKR blocker;

(c) calculation of the inhibition of labelled IKR blocker binding by the test

.-, compound or mixture of test compounds.
. An assay according to claim 1, wherein the assay buffer is a Tris based buffer

containing KCI.

An assay asco,rdfng to claim. 2,,,y,vharein the assay buffer comprises or consists of
frorn30 to 100mM Tris.Cl, frsr_n_ 5 to 20mM KCl, and optiopally from 0.6 to 2.0mM
MgCly.. o

An -assay. accordlng to clalm 2, wherein the assay buffer compnses or consnsts of
from 30.t0 70mM. Tr|s Cl, from 6 to 15mM KCI, and optionally from 0.6 to 1.6mM
MgCIz - o

An assay accordlng to claim 2 wherein the assay. buffer compnses or con3|sts of
from 40 to .60mM Tris.Cl, from 75 to 12. 5mM KCI and optionally from 0. 8 to
14mM MgC|2 - S .

An assay accordmg to clalm 2 whereln the assay buffer compnses or consusts of
from 4510 55mM Tris. Cl, from 8.5 to 11 5mM KCl and optionally from 0.9 to 1 3
mM MgCIa or from 1 0 to 1.2mM MQC|2

An assay accordlng to claim 2, wherein the assay buffer compnses or con8|sts of

'50mM Tns and 10mM KCl.

An assay accordlng to claim 2, whereln the assay buffer comprises or consusts of
50mM Tris, 10mM KC! and 1.0mM MgCl,, or 50mM Tris, 10mM KCI and 1.2 mM
MgClg , :

An assay accordlng to any one of the precedmg clalms wherem fhe assay buffer is
ata pH between pH7.2 and pH7.6 at room temperature.

An assay according to claim 9, wherein the assay buffer is at pH7.4.

An assay accordmg to any one of the preceding claims whereln the ERG is human

ERG.
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13.

14,

16.

17.

23
An assay according to any one of the preceding claims, wherein the labelled IKR

blocker is labelled dofetilide or labelled MK-498.

An assay according to claim 12, wherein the labelled dofetilide or labelled MK-499

is radiolabelled.
An assay according to claim 13, wherein the radiolabel is tritium CH).
An assay according to any one of the preceding claims having the following

additional step(s):
(d) calculation of the ICx for the test compound or mixture of test compounds, and

optionally,

. .(e) comparison of the ICxo value of the test compound or mixture of test

compounds with the concentration réqqired for the desired therapeutic effect .of

the compound in vnvo . :
An assay accordlng to. any one of the precedmg clalms wherem the .assay. |s

performed asa filter blndlng assay
An assay gggprdlzng.to; any one of claims 1 to 135:yyher9in_ the assay is performed

as a_scintillation proximity assay.
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Figure 2
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Figure 3 continued
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Figure 4
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Figure 6
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Figusre 7
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PCS22042 SEQUENCE LISTING

<110> Pfizer Inc (CA, EP except EP(GB), JP, US.) Pfizer Ltd (EP(GB)).

<120> Assay

<130> PCS 22042

<150> GB 0121440.2
<151> 2001-09-04

<150> US 60/323973
<151> 2001-09-20

<160> 3

<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 20
<212> DNA
<213> Canine

<400> 1
accacatcca ccaggcacag

<210> 2

<211> 25

<212> DNA

<213> pcDNAS. 1(-) vector

<400> 2
cccaagctgg ctagegttta aacgg

<210> 3

<211> 23

<212> DNA

<213> pSP73 vector

<400> 3
taatacgact cactataggg aga

20

25

23
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(57) Abstract: The invention relates to an assay to establish the affinity of compounds at the "ether-a-go-go" (ERG) potassium
(K+) channel, in particular the human BRG (hERG) potassium channel, using a labelled inwardly rectifying potassium channel
(TKR) blocker. This assay is useful to identify compounds with undesirable effects on cardiac repolarisation in man, in particular the

propensity to prolong the QT interval in the electrocardiogram.
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TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,GN, GQ,  For two-letter codes and other abbreviations, refer to the "Guid-
GW, ML, MR, NE, SN, TD, TG). ance Notes on Codes and Abbreviations" appearing at the begin-
Published: ning of each regular issue of the PCT Gazette.

—  with international search report
—  before the expiration of the time limit for amending the
" claims and to be republished in the event of receipt of

amendments

(88) Date of publication of the international search report:
18 December 2003
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INTERNATIONAL SEARCH REPORT

Internat! Application No

PCT/IB 02/03618

CLASSIFICATION OF SUBJECT MATTER

%PC 7 GOIN33/566  GOIN33/50 GO1N33/68

According to International Patent Classification {IPC) or to both national classlfication and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classificalion system followed by classification symbols)
IPC 7 GOIN

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic dala base consultéd Hurlng the International search (name of dala base and, where practical, search terms used)

EPO-Internal, BIOSIS, WPI Data, PAJ, EMBASE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Cltation of document, with Indication, where appropriate, of the relevant passages

Relevant to ciaim No.

X NETZER RAINER ET AL: "Screening lead
compounds for QT interval prolongation”
DRUG DISCOVERY TODAY, ELSEVIER SCIENCE
LTD, GB,

vol. 6, no. 2, January 2001 (2001-01),
pages 78-84, XP002198162

ISSN: 1359-6446

Y abstract 2-8
page 78, right-hand column, paragraph 2
-page 79, left-hand column, line 3

page 79, right-hand column, last paragraph
-page 80, left-hand column, paragraph 1
page 81, right-hand column, last paragraph
-page 82, left-hand column, paragraph 1;
table 3

1,9-17

-/

Further documents are listad in the continuation of box C. E Patent family members are listed In annex.

° tegories of cited :
Special categories of cited documents *T* later document published aRer the internalional filing date

or priority date and nol in conflict with the application but

*A* document dsfining the general state ofthe ant which is not
considered to be of particular relevance

*E’ earlier document but published on or after the International
filng date )

'L* document which may throw doubts on priority clalm(s) or
which Is clted to establish the publication date of another
citation or other special reason {as spaciflad)

*O" document refarring to an oral disclosurs, use, exhibition or
other means

'P* document published prior to the intemational filing date but
later than the prlority date claimed

cited to understand the principle or theoty underiying the
fnvention

*X* document of particular relevance; the claimed Invention
cannot be considered novel or cannot be considered to
involve an inventive stap when the document Is taken alone

'y* document of paicular relevance; the claimed Invention
cannot be considered to involve an Invenlive step when the
document Is combined with one or more other such docu-
lra-'\‘arr\“s' such combination being obvious to a person skilled

the art.

*&* documant member of the same patent family

Date of the actual completion of the internationa) search

30 September 2003

Dale of malling of the International search report

13/10/2003

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswilk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Luis Alves, D

Form PCTASA/210 (second shaet) {July 1892)

page 1 of 2
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INTERNATIONAL SEARCH REPORT

g Internat Application No

PCT/IB 02/03618

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT
Catsgory ° | Cilation of document, with Indication,where appropriate, of the relevant passages Relevant to claim No.

Y FINLAYSON KEITH ET AL: "dofetilide 2-8
binding in SHSY5Y and HEK293 cells
expressing a HERG-11ke K+ channel?"
EUROPEAN JOURNAL OF PHARMACOLOGY,

vol. 412, no. 3, 2001, pages 203-212,
XP001155254

ISSN: 0014~2999

abstract

page 204, left-hand column; last paragraph
-right-hand column, paragraph 1

page 206, left-hand column, last paragraph
-page 207, left-hand column, paragraph 1

P,X FINLAYSON KEITH ET AL: "‘3H!Dofetilide 1,9-17
binding to HERG transfected membranes: A
potential high throughput preclinical
screen"

EUROPEAN JOURNAL OF PHARMACOLOGY,
AMSTERDAM, NL,

vol. 430, no. 1,

26 October 2001 (2001-10-26), pages
147-148, XP002198164

ISSN: 0014-2999

the whole document
P,X WO 02 05860 A (CONNOLLY THOMAS M ;KOSTURA 1-17
MATTHEW J (US); DEAN DENNIS C (US); BUT)
24 January 2002 (2002-01-24)

example 3

A CAVERO I ET AL: "DRUGS THAT PROLONG QT 1-17
INTERVAL AS AN UNWANTED EFFECT: ASSESSING
THEIR LIKELIHOOD OF INDUCING HAZARDOUS
CARDIAC DYSRHYTHMIAS"

EXPERT OPINION ON PHARMACOTHERAPY, ASHLEY,
LONDON,, GB,

vol. 1, no. 5, July 2000 (2000-07), pages
947-973, XP008022068

ISSN: 1465-6566
abstract

page 964, right-hand column, last
paragraph -page 966, left-hand column,
paragraph 3

Form PCTASA/210 (continuation of sacond shest) (July 1682)

page 2 of 2
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INTERNATIONAL SEARCH REPORT

R ) Internat Application No

rggnauLn o1 putent family members PCT/ 02/03618

Patent document - Publication Patent famlly Publication
cited In search report date member(s) date
WO 0205860 A 24-01-2002 AU 7786301 A 30~01-2002
CA 2415295 Al 24-01-2002
EP 1311300 Al 21-05-2003
Wo 0205860 Al 24-01-2002
US 2002034730 Al 21-03-2002

Form PCTASA/210 (patent family annex) (July 1982)
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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.uspio.gov

JOSEPH A. COPPOLA, ESQ.
KENYON & KENYON

ONE BROADWAY ‘ COPY MAILED

NEW YORK, NEW YORK 10004

SEP 01 2005
o OFFICE OF PETITIONS
In re Application of
Claus Meese et al :
Application No. 10/766,263 : DECISION GRANTING PETITION

Filed: January 27, 2004 : UNDER 37 CFR 1.313(c) (2)
Attorney Docket No. 12961/46102 :

This is a decision on the petition, filed August 23, 2005, under 37 CFR
1.313(c) (2) to withdraw the above-identified application from issue
after payment of the issue fee.

The petition is GRANTED.

The above-identified application is withdrawn from issue for
consideration of a submission under 37 CFR 1.114 (request for continued
examination). See 37 CFR 1.313(c) (2).

Petitioner is advised that the issue fee paid on August 15, 2005
(certificate of mailing date of August 10, 2005) in the above-identified
application cannot be refunded. If, however, the above-identified
application is again allowed, petitioner may request that it be applied
towards the issue fee required by the new Notice of Allowance.’

Telephone inquiries should be directed to the undersigned at (571) 272-
3218.

This matter is being referred to Technology Center AU 1624 for
processing of the request for continued examination under 37 CFR 1.114
and for consideration of the Information Disclosure Statement.

-

S Hicks
Petitions Examiner
Office of Petitions

' The request to apply the issue fee to the new Notice may be satisfied by

completing and returning the new Issue Fee Transmittal Form PTOL-85(b), which includes
the following language thereon: “Commissioner for Patents 1s requested to apply the
Issue Fee and Publication Fee (if any) or re-apply any previously paid issue fee to the
application identified above.” Petitioner is advised that, whether a fee is indicated
as being due or not, the Issue Fee Transmittal Form must be completed and timely
submitted to avoid abandonment. Note the language in bold text on the first page of the
Notice of Allowance and Fee(s) Due (PTOL-85).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

FWw TsPlo gov
| APPLICATION NUMBER | FILING OR 371 (c) DATE |  FirsTNaMED aPPLiCANT | arTY.DOCKETNOMITLE |

10/766,263 01/27/2004 Claus Meese 12961/46102

CONFIRMATION NO. 3433

A 000 V0D R
KENYON & KENYON \ |
ONE BROADWAY 0C000000016926805

NEW YORK, NY 10004

Date Mailed: 09/01/2005

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/15/2005.

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.

FRANCES M HICKS
OP (571) 272-3218

OFFICE COPY
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

5
Alexandria, Virginia 22313-1450
‘wWww.uspto.gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE |  FrsTNamepAppLicant | ATTY. DOCKETNO.TITLE ]
10/766,263 01/27/2004 Claus Meese 55647-C (45107)

CONFIRMATION NO. 3433

21874 IURMUD I AR AN AR

EDWARDS & ANGELL, LLP ‘ ! |
P.O. BOX 55874 0C000000016926476

- BOSTON, MA 02205

Date Mailed: 09/01/2005

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 08/15/2005.

o The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

FRANCES M HICKS
OP (571) 272-3218
OFFICE COPY
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Tl 263 “BAST™ UPDATED SEARCH INCLUDING INTERFERENCE SEARCH

Ref Hits | Search Query DBs Default | Plurals | Time Stamp
# Operator

L2 1| ("2567245").PN. USPAT OR OFF 2005/09/02 11:43

("3261841").PN. 2005/09/02 12:42

L6 47 | L5 AND (MUSCARINIC OR US-PGPUB; | OR OFF 2005/09/02 12:44
TOLTERODINE) USPAT;
USOCR;
EPO; JPO;
DERWENT

Search History /9/2/05 12;48:47 PM  Page 1
C:\Documents SettingS\ZTucker\My Documents\EAST\Workspaces\DIPHENYLPROPYLAMINES TOLTERODINE DIV.wsp
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Bax 1450

Alcxondria, Virginia 22313-1450

WWW.USPLO. SOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

26646 7590 09/0972005 [ EXAMINER ]
KENYON & KENYON TUCKER, ZACHARY C
ONE BROADWAY .
NEW YORK, NY 10004 , | ART UNIT | paperRNUMBER |

1624
DATE MAILED: 09/09/2005

I APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. | CONFIRMATION NO. l
10/766,263 01/27/2004 ' Claus Meese 12961/46102 3433
TITLE OF INVENTION: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

[' APPLN. TYPE | SMALL ENTITY | ISSUE FEE l PUBLICATION FEE [ TOTAL FEE(S) DUE | . DATE DUE |

nonprovisional NO $0 $0 $0 12/09/2005

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

BE REGARDED AS ABANDONED.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

Ifthé SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status: :

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above. -

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

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

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

Page 1 of 3

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007.
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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 (571)273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requiredL. Blocks 1 through S should be completed ‘where
appropriate. All further comrespondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current comespondence address as
indicated u.nlgss coryfgc(cgi below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a scparate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS {Notc: Usc Block 1 for any change of addross)

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

gapc(s. Each additional paper, such as an assignment or formal drawing, must
26646 7590 09/09/2005 ave its own certificate of mailing or transmission.
KENYON & KENYON Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
ONE BROADWAY States Postal Service with sufficient postage for f'u'%t cclg:s mail in an envelo
NEW YORK, NY 10004 addressed to the Mail Stog ISSUE FEE address above, or being facsimile
. transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Dcpasitor's name)
(Signaturc)
(Datc)
[ APPLICATIONNO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | conFiRMATION NO. ]
10/766,263 01/27/2004 Claus Meese 12961/46102 3433
TITLE OF INVENTION: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES
| APPLN. TYPE |  smarLenmTy | ISSUE FEE |  PuBLICATION FEE | ToTALFEES)DUE | DATE DUE |
nonprovisional NO $0 $0 $0 12/09/2005
| EXAMINER [ ART UNIT [ cLass-susciass |
TUCKER, ZACHARY C 1624 514-548000

1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
3g63) pag

CFR1 (1) the names of up to 3 registered patent attormeys 1
(1 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

() "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. if noname is 3
Number is required. listed, no name will be printed.

w

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : U Individual O Corporation or other private group entity (3 Government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
[ 15sue Fee (1 A check in the amount of the fee(s) is enclosed.
(J publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
(1) Advance Order - #of Copies (1 The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Oa. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Q. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of the USPTO is requested to a?ply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take l{ minutes to complete, including gathering, prepanng, and
submutting the completed application form to the USPTO. Time will vary d ‘nde 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 Chicf Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2007. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Officce
Address: COMMISSIONER FOR PATENTS

P.0. Box

Alcx:mdrm, Vlrgmln 22313-1450
WWwW.uspto. gov
[ APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. | CONFIRMATION NO. |

10/766,263 01/27/2004 Claus Meese 12961/46102 3433

26646 7590 09/0972005 [ EXAMINER ]
KENYON & KENYON , TUCKER, ZACHARY C
ONE BROADWAY
NEW YORK, NY 10004 | ART UNIT [ eaperRNUMBER |

1624

DATE MAILED: 09/09/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s) If the issue fee is paid on the date that is three months after the
mailing date of thlS notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the'mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3

PTOL-85 (Rev. 07/05) Approved for use through 04/30/2067.
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Application No. Applicant(s)
. . 10/766,263 MEESE ET AL.
Notice of Allowability Examiner Art Unit
Zachary C. Tucker 1624

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

1. Xl This communication is responsive to RCE 23 August 2005.

2. X The allowed claim(s) is/are 50-63.

3. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)<(d) or (f).
a)BJ Al b)[O Some* c¢)[J None ofthe:
1. [ Certified copies of the priority documents have been received.
2. [X Certified copies of the priority documents have been received in Application No. 09/700.094 .
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

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

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

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

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

(b) O including changes required by the attached Examiners Amendment / Comment or in the Office action of

Paper No./Mail Date
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [J Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/OB) 7. I Examiner's Amendment/Comment

Paper No./Mail Date 23Aug05
4. [J Examiner's Comment Regarding Requirement for Deposit 8. ] Examiner's Statement of Reasons for Allowance

of Biological Material -

9. O Other JAMES 0. \MLSON -

U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability / Part of Paper No./Mail Date 02092005
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Application/Control Number: 10/766,263 Page 2
Art Unit: 1624

EXAMINER’S AMENDMENT

An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

The following amendments to the specification are necessary to render the
instant application compliant with 37 CFR 1.77 (arrangement and contents of the
specification) and 37 CFR 1.78(a)(1)(iv)(i) (cross-reference to related applications), and
reflect the arrangement and contents of the specification of the parent application,
09/700,094. Applicants’ preliminary amendment filed 27 January 2004 included a
cross-reference to the parent application, serial number 09/700,094, but that application
had not yet issued as a patent. The cross-reference to the parent application is re-
stated hereinbelow, with added reference to the patent number of the parent

application.

IN THE SPECIFICATION —

At page 1, under the title of the application, insert the following paragraph:

“The present application is a Continuation Application of USSN 09/700,094, filed January 2, 2001,
now US Patent 6,713,464, which in turn claimed the priority benefit of PCT/EP99/03212, filed May 11,

1999."

Followed by the heading:

--BACKGROUND OF THE INVENTION--
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Application/Control Number: 10/766,263 Page 3
Art Unit: 1624

At page 3, line 17 (before the paragraph that begins “It is an object...”) insert the
heading:
—~SUMMARY OF THE INVENTION--
At page 4, starting at line 4 (BEFORE the paragraph beginning that begins

“According to the present invention...” insert the following paragraph and headings: o
—BRIEF DESCRIPTION OF THE DRAWING
FIG. 1 shows the formation of the active metabolite from different prodrugs

by human liver S 9(%) in 1 hour.

DETAILED DESCRIPTION OF THE INVENTION--

end of amendments
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Request for Continued Examination

A request for continued examination under 37 CFR 1.114, including the fee set
forthin 37 C.F.R. 1.17(e), was filed in this application after allowance. Since this
application is eligible for continued examination under 37 C.F.R.1.114, and the fee set
forth in 37 C.F.R. 1.17(e) has been timely paid, prosecution in this application has been
reopened pursuant to 37 C.F.R. 1.114. Applicant's submission filed on 23 August 2005
has been entered and considered by the examiner, and forms PTO-1449 initialed and
signed by the examiner, to that effect are enclosed herewith.

Allowable Subject Matter

Claims 50-63 are allowed.

The reasons for indication of allowable subject matter remain the same as were
explained in the Notice of Allowability mailed 10 May 2005, and can be found in that
Office action.

The submission of the Information Disclosure Statement of 23 August 2005, with
the Requested for Continued Examination under 37 C.F.R. 1.114 has been considered
and none of the cited references are novelty-destroying or render obvious the claimed
compounds, methods and compositions.

Conclusion

All Post-Allowance Correspondence concerning this application must be mailed
to:
Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Or you can fax them to the Office of Patent Publications at 703-872-9306, in order to
expedite the handling of such correspondence as amendments under 37 CFR 1.312;
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information disclosure statements, and formal drawings. Sending Post-Allowance
papers to Technology Center 1600 will only cause delays in matching papers with the
case.

For information concerning status of correspondence sent after receipt of the
Notice of Allowance, please contact the Correspondence Branch at (703) 305-8027.
The Notice of Allowance also has an insert containing contact information on other,
items, including Issue Fees, receipt of formal drawings and th

7y
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ATTY. DOCKET NO. APPLICATION NO.
12961/46102 10/766,263
INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
\PE APPLICANT
Form PTO-}«@ ‘< Claus MEESE et al.
FILING DATE GROUP
( as 2388 8| yanuary 27, 2004 1624
% S
W S. PATENT DOCUMENTS*
EXAMINER PATENT/PUBLICATION PATENT/PUBLICATION NAME CLASS SUBCLASS FILING
INITIAL NUMBER DATE DATE'
z‘r 2,556,636 June 12, 1951 Nathan Sperber et al. 260 247.
3( 2,567,245 September 11, 1951 Nathan Sperber et al. 160 296
2,676,964 April 27, 1954 Nathan Sperber et al. 26 0 256.4
71— 3,261,841 July 19, 1966 Bemnard L. Zenitz 260 292

*- copies of U.S. rcfcrenccs are not enclosed

FOREIGN PATENT DOCUMENTS

EXAMINER DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION
INITIAL NUMBER
YES NO
210 830,193 February 04, 1952 DE : X
21— 685 696 January 07, 1953 GB
S 689 835 April 08, 1953 GB
21 690 274 April 15, 1953 GB —_— —
2 - 692931 June 17, 1953 GB P a——
T 1169 944 November 05, 1969 GB —_— |
21 1 169 945 November 05, 1969 GB — —
21 WO 03/021271 March 13, 2003 PCT —_— | ——
OTHER DOCUMENTS
EXAMINER AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.
INITIAL
& Abstracts from the 26 Annual Meeting of the International Incontinence Society, August 27-30,
1996, Gillberg et al., abstract 33, Neurology and Urodynamics 15:308-309
2 Andersson & Hedlund, “Pharmacological perspective on the physiology of the lower urinay tract,”
T 2002, Urology 60(Suppl. 5A):13-20
_ Committee for Proprietary Medicinal Products, “The assessment of the potential for QT interval
zT prolongation by non-cardiovascular medicinal products,” CPMP/986/96, December 17, 1997
] Gardner & Altman, “Confidence intervals rather than P values: estimation rather than hypothesis
2T testing,” 1986, Br. Med. J. 292:746-750
Kang et al., “Cardiac ion channel effects of Tolterodine,” 2004, J. Pharmacol. Exper. Thera.
2r 308:935-940
2 Klosa, “Eine Neue Synthesemethode der Darstellung von Dlarylalkylammen," 1966, Journal fiir
~—— /}Rraktische Chemie 4:312-334 (in German) with English translation

Ih— 2 SEPTEMBER 2005

CRAMINER PATE

NYOI1 1033213 vi Page 1
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APPLECATEVN NO,
10/766,26 3

EXAMINER AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.
INITIAL

Lipinsky et al., “Experimental and computational approaches to estimate solubility and
permeability in drug discovery and development settings,” 1997, Adv. Drug Deliv. Rev. 23:3-25

Netzer et al., “Screening lead compounds for QT interval prolongation,” 2001, Drug Discovery
Today 6:78-84

Nilvebrant et al., “Differences between binding affinities of some antimuscarinic drugs in the
parotid gland an those in the urinary bladder and ileum,” 1983, Acta Pharmacol. et Toxicol.
53:304-313

Pharmacology/Toxicology Review from Application Number 21-518, Center for Drug Evaluation
and Research, pages 1-3 (2 o'olf)

Roy et al., “HERG, a primary human ventricular target of the nonsedating antihistamine
terfenadine,” 1996, 94:817-823

JURIEE

ey

AW
EXAMINER DATE CONSIDERE
7S/ 2 seoremeee 2008

EXAMINER: Initial if citation considered, whether or not citation is in conformance with M.P.E.P. 609; draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant.

NYO! 1033213 v1 ' Page 2
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ven . Application/Control No. Applicant(s)/Patent und
Issue Classification PP ontrorTe REZ)::;?n(:t)ion o aneer
10/766,263 MEESE ET AL.
Examiner Art Unit
Zachary C. Tucker 1624

— — ghs i =~ —— -

E Claims mbered in the same order aiplésented by appli O cpPA O [ R.1.47 rCe
— © - © — _ — _ — ©
N N £ = 2 2 g5
I [ 5 i i i ic S

1 31 181
2 32 182
3 33 183
4 34 184
5 35 185
6 36 186
7 37 187
8 38 188
9 39 189
10 40 190
11 41 191
12 42 192
13 43 193
14 44 194
15 45 195
16 46 196
17 47 197
18 48 198
19 49 199
20 50 200
21 51 201
22 52 202
23 53 203
24 54 204
25 55 205
26 56 206
27 57 207
28 58 208
29 59 209
30 60 210

U.S. Patent and Trademark Office Part of Paper No. 02092005
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. Application/Control No. Applicant(s)/Patent under
Index of Claims Reexamination

10/766,263 MEESE ET AL.
Examiner Art Unit

Zachary C. Tucker 1624

{Through numeral)

v | Rejected Cancelled

N Non-Elected A Appeal

Allowed + Restricted Interference (0] Objected

Date Claim Date Date

Q
o
3

05

Final
Original

Final
2005

7

_—

PRy

g (ﬂ\@ Original
A}

2 W |6 = O

NV

d 58

RNUNS
(2]
N

3
\l

NININININ|N =2 a)a]alala)alalal oo loglelonl s les

WININININ
SHO 100141 O)

U.S. Patent and Trademark Office Part of Paper No. 02092005
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Application/Control No. Applicant(s)/Patent under
Search Notes Reexamination
10/766,263 MEESE ET AL.
Examiner Art Unit
Zachary C. Tucker 1624
SEARCH NOTES
SEARCHED (INCLUDING SEARCH STRATEGY)
Class Subclass Date Examiner DATE EXMR
MM - retTEW OF
Vg0 | 1Y 7 BWENTOR NAMES
s SEARCH
é: 904 |31l quz/ds @ EAST - pevrew oF vPpireD
[ — -
S |9q | sy3 ( REVTENED SEARLH IF le/os
} 618 \ SEAR CHI-
&f SN — sercH TeAvS cRTPT
RS [ ‘ - FROM ‘f/zo',os | l
| WS REVIEWED
INTERFERENCE SEARCHED
Class Subclass Date Examiner ' | |
FAST - VPPG-PvB
siflsus,eng | ) U*05ED
" -REFERENCE
77 O v i R L
66‘// 316 ./wswewﬂf‘ag
"o TR qOINE
Gazaf HISTORY MTACHED )
U.S. Patent and Trademark Office Part of Paper No. 02092005
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UNITED STATES PATENT AND TRADEMARK OFFICE

lNl’l‘SD STATES DEPARTMENT OP OOMHE'&CB
United States Patect end Tradamark Offire

COMMISSIONER FOR PATENTS
Alrcaadria, Vigixis 27313-1430
*BIBDATASHEET* o ‘ CONFIRMATION NO. 34
8 Da1a Sheet .
FILING DATE |
SERIAL NUMBER 01/27/2004 CLASS GROUP ART UNIT ATTORNS; OOCKE
10/766,263 614 1624 y -
RULE §5647-C (45107)
e
APPLICANTS

Claus Mease, Monheim, GERMANY,;
Bengt Spart, Trangsund, SWEDEN;

"> CONTINUING DATA
This application is a CON of 09/700,084 01/02/2001 PAT 6,713,484
which Is a 371 of PCT/EP39/03212 05/11/1999

* FOREIGN APPLICATIONS ***sssevesmaaincsses
EUROPEAN PATENT OFFICE (EPO) 98108608.5 05/12/1988

F REQUIRED, FOREIGN FILING LICENSE GRANTED

SHEETS TOTAL INDEPENDE

DRAWING CLAIMS CLAIMS
1 22 4

ADDRESS

21874

EDWARDS & ANGELL, LLP
P.O. BOX 55874

BOSTON , MA

02205

—— R

TITLE
Novel derivatives of 3,3-diphenylipropylamines
o ———

0 Al Fees
Q 1.16 Fees ( Filing )

Q 1.17 Fees Processin Ext of time

FILING FEE Es Authority has been given in Paper
0. to charge/credit DEPOSIT ACCOUNT .

RE%EBI\{ED for following: O 1.18 Fees (Issue )
Q other
h e e e e e ¢

Patent Owner, UCB Pharma GmbH - Exhibit 2011 - 0349



U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE !

REQUEST FOR CONTINUED EXAMINATION (RCE)
TRANSMITTAL FORM (37 C.F.R. § 1.114)

DOCKET NO. APPLICATION SERIAL NO. EXAMINER ART UNIT
12961/46102 10/766,263 Zachary C. TUCKER 1624

INVENTOR(S): Claus MEESE et al.

Address to: I hereby certify that this correspondence is being deposited with the United
. States Postal Service with sufficient postage as first class mail in an

Mail Stop RCE envelope addressed to: Mail Stop RCE, Commissioner for Patents,

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

P.O. Box 1450 Date: onorntber ¥ 2005
Alexandria, VA 22313-1450
Signature: C/Q/\Q’V\A.AA.Q' W

This is a request for continued examination under 37 C.F.R. § 1.114 (RCE) of pending application
Serial No. 10/766,263, filed on January 27, 2004, entitled NOVEL DERIVATIVES OF
3,3-DIPHENYLPROPYLAMINES.

The following constitute the submission required by 37 C.F.R. § 1.114(a) and is attached:

Amendment
X Information Disclosure Statement and Form PT0O-1449

__ Drawing Changes

__ Other Submission:

1. The filing fee for this RCE and the required amendment/submission is calculated below. The
fee below is calculated based on the status of the claims after the entry of the attached
amendment/submission. The fee for any new additional claims is included with this RCE, the
fee for previously entered additional claims having already been paid.

CLAIMS MINUS HIGHEST PRESENT RATE ($) PER FEE ($)
REMAINING AFTER NUMBER NUMBER CLAIM
AMENDMENT PREVIOUSLY EXTRA"
PAID FOR
BASIC FEE 790.00
TOTAL CLAIMS 14 89 0 x $50.00 0.00
INDEPENDENT
CLAIMS 4 5 0 X $200.00 0.00
MULTIPLE
DEPENDENT
CLAIM 1 1 0 $360.00 0.00
"Number TOTAL _ 790.00
extra must
be zero or
larger
If Applicant is a small entity under 37 C.F.R. §§ 1.9 SMALL ENTITY
and 1.27, then divide total fee by 2, and enter amount here.
TOTAL
NYO1 1074278 v1 Page 1
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Dated:

NYO1 1074278 v1

Please charge the required RCE and submission filing fee of $790.00 to the deposit account
of Kenyon & Kenyon, deposit account number 11-0600.

The Commissioner is hereby authorized to charge payment of the fees, including any
additional fees required, associated with this communication or arising during the pendency
of this application, or to credit any overpayment, to the deposit account of Kenyon &
Kenyon, deposit account number 11-0600.

A duplicate of this transmittal form is enclosed.

DECEMBER 8 , 2005 By: Respectfully submitted,

et & Oyt
foséph A. Coppola {Reg. No. 38,413)
KENYON & KENYON
One Broadway
New York, New York 10004
(212) 425-7200 (telephone)
(212) 425-5288 (facsimile)

CUSTOMER NO. 26646

Page 2

Patent Owner, UCB Pharma GmbH - Exhibit 2011 - 0351



G\PE

%
®
DEC 12 2005

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

Docket Number:
INFORMATION DISCLOSURE 12961/46102
STATEMENT
Application Number Filing Date Examiner Art Unit
10/766,263 January 27, 2004 Z.C. TUCKER 1624
Invention Title Inventor
NOVEL DERIVATIVES OF Claus MEESE et al.
3,3-DIPHENYLPROPYLAMINES

Address to:

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SIR:

1. In accordance with the duty of disclosure under 37 C.F.R. § 1.56 and in conformance with the
procedures of 35 U.S.C. §§ 1.97 and 1.98 and M.P.E.P. § 609, attorneys for Applicant hereby brings
the following references to the attention of the Examiner. These references are listed on the attached
modified PTO Form No. 1449. It is respectfully requested that the information be expressly
considered during the prosecution of this application, and that the references be made of record
therein and appear among the “References Cited” on any patent to issue therefrom.

2. The filing of this Information Disclosure Statement and the enclosed PTO 1449 shall not be
construed as an admission that the information cited is prior art, or is considered to be material to
patentability as defined in 37 C.F.R. §1.56(b).

3. A copy of each patent, publication or other information listed on the modified PTO 1449 is
enclosed, unless otherwise noted.

4. It is believed that no fees are due in connection with this Information Disclosure Statement.
However, should any fees be due, the Commissioner is authorized to charge Deposit Account No.
11-0600 for such fees. A duplicate of this communication is enclosed for charging purposes.

Dated: peCemeer. g 2005 By: Lﬂ’gsep’h A. Coppolal:Zeg. No. 38,413)
4

KENYON & KENYON

1 hereby certify that this correspondence is being deposited with the One Broadway

United States Postal Service with sufficient postage as first class mai] ~ New York, N.Y. 10004

iz 2n envelope addressed to: (212) 425-7200 (telephone)

Miil Stop_5 CE , (212) 425-5288 (facsimile)
Commissioner for Patents, P.O. Box 1450, AMVA 223‘3'1459 CUSTOMER NUMBER 26646

on

Date:gzw vilac @ZLOO<

NYOI 1074288 vi1
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7 ATTY. DOCKET NO. APPLICATION NO.
2 12961/46102 10/766,263
SUPPLEMENTAL INFORMATION APPLICANT
DISCLOSURE 7.C. TUCKER
STATEMENT BY APPLICANT
Form PTO.1449 FILING DATE GROUP
January 27,2004 1624
U. S. PATENT DOCUMENTS*
EXAMINER | PATENT/PUBLICATION PATENT/PUBLICATION NAME CLASS SUBCLASS FILING
INITIAL NUMBER DATE DATE
3,446,901 May 27, 1969 G. J. Macclesfield
4,988,730 January 29, 1991 Korbonits et al.
5,382,600 January 17, 1995 Jonsson et al.
5,559,269 September 24, 1996 Johansson et al.
5,922.914 July 13, 1999 Gage et al.
6,517,864 February 11, 2003 Orup Jacobsen et al.
6,630,162 October 7, 2003 Nilvebrant et al.
6,713,464 March 30, 2004 Meese et al.
6,770,295 August 3, 2004 Kreilgard et al.
6,783,769 August 31, 2004 Arth et al.
6,809,214 October 26, 2004 Meese
6,809,225 October 26, 2004 Donsbach et al.
6,858,650 February 22, 2005 Meese
6,890,920 May 10, 2005 Richards et al.
6,911,217 June 28, 2005 Gren et al.
2003/0124179 July 3, 2003 Jacobsen, Lene O. et al.
2004/0186061 September 23, 2004 Meese, Claus et al.
2005/0004223 January 6, 2005 Slatter, John G. et al.
*_ copies of U.S. references are not enclosed
FOREIGN PATENT DOCUMENTS
EXAMINER DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION
INITIAL NUMBER
925 468 (in German, with March 21, 1955 DE
English translation) YES
1216 318 (in German, with May 12, 1966 DE
English translation) YES
325571 July 26, 1989 EP
667 852 August 23, 1995 EP
1019 358 July 19, 2000 EP
1077912 February 28, 2001 EP
1128 819 September 05, 2001 EP
624 117 May 27, 1949 GB
627 139 July 29, 1949 GB
WO 93/23025 November 25, 1993 PCT
WO 96/12477 May 02, 1996 PCT
Page 1

NYO01 1074294 v1
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EXAMINER DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION
INITIAL NUMBER -~
WO 98/03067 January 29, 1998 PCT
WO 00/12069 March 09, 2000 PCT
WO 00/27364 May 18, 2000 PCT
WO 01/34139 May 17, 2001 PCT
OTHER DOCUMENTS
EXAMINER AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.
INITIAL

Abrams et al.; “Tolterodine, a new antimuscarinic agent: as effective but better tolerated than
oxybutynin in patients with an overactive bladder,” 1998, Br. J. Urol. 81:801-810

Anderson et al., “Once daily controlled versus immediate release oxybutynin chloride for urge
urinary incontinence,” 1999, J. Urol. 161:1809-1812

Andersson et al., “Pharmacological treatment of urinary incontinence,” in Abrams
P., Khoury S., Wein A. (Eds), Incontinence, 2nd International Consultation on
Incontinence, Plymouth, Plymbridge Distributors Ltd, UK, Plymouth, 2002, pp 479-511

Andersson, “Antimuscarinics for treatment of overactive bladder,” 2004, Lancet Neurol. 3:46-53

Andersson & Wein, “Pharmacology of the lower urinary tract: basis for current and future
treatments of urinary incontinence,” 2004, Pharmacol. Rev. 56:581-631

Appell et al., “Prospective randomized controlled trial of extended release oxybutynin chloride and
tolterodine tartrate in the treatment of overactive bladder: results of the OBJECT study,” 2001, '
Mayo Clinic Proceedings 76:358-363

Breidenbach et al., “Pharmacodynamic profiling of the novel antimuscarinic drug fesoterodine on
rat bladder,” 2002, Proceedings of the International Continence Society, 32:449

Brynne et al., “Influence of CYP2D6 polymorphism on the pharmacokinetics and
pharmacodynamics of tolterodine, 1998, Clin. Pharmacol. Thera. 63:529-539

Brynne et al., “Tolterodine does not affect the human in vivo metabolism of the probe drugs
caffeine, debrisoquine, and omeprazole,” 1999, Br. J. Clin. Pharmacol. 47:145-150

Brynne et al., “Fluoxetine inhibits the metabolism of tolterodine — pharmacokinetic implications
and proposed clinical relevance,” 1999, Br. J. Clin. Pharmacol. 48:553-563

Brynne et al., “Ketoconazole inhibits the metabolism of tolterodine in subjects with deficient
CYP2D6 activity,” 1999, Br. J. Clin. Pharmacol. 48:564-572

Cawello et al., “Multiple dose pharmacokinetics of fesoterodine in human subjects,” 2002, Nauyn-
Schmiedeberg’s Arch. Pharmacol. 365 (Suppl. 1):428, 2002

Chancellor et al., “A comparison of the effects on saliva output of oxybutynin chloride and
tolterodine tartrate,” 2001, Clinical Therapeutics 23:753-760

Chapple & Udo, “Delay to maximum effect in overactive bladder patients treated with oxybutynin
or tolterodine,” 2000, European Urology 37(Suppl. 2):84, abstract 335 from the XVth Congress of
the European Association of Urology, Brussels, Belgium, April 12-15, 2000

Chapple et al., “Fesoterodine a new effective and well-tolerated antimuscarinic for the treatment of
urgency-frequency syndrome: results of a Phase II controlled study,” 2004, Proceedings of the
International Continence Society, 34:142

Clemett & Jarvis, “Tolterodine: a review of its use in the treatment of overactive bladder,” 2001,
Drugs & Aging 18:277-304

Cole, “Fesoterodine, an adva