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Practitioner's Docket No. 55647-C (45107) PA TENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICESn7933
: Mail Stop: Patent Application

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Old

NEW APPLICATION TRANSMITTAL

Transmitted herewith for filing is the patent application of

Inventor(s): Claus Meese and Bengt Sparf

WARNING: 37 CFR I.41(a)(1) points out:

"(a) A patent is appliedfor in the name or names ofthe actual inventor or inventors.

(1) The inventorship ofa nonprovisional application is that inventorship setforth in the oath or declaration
as prescribed by § 163, except as providedfor in § 1.53(d)(4) and § 1.63(d). Ifan oath or declaration as prescribed
by § 1.63 is notfiled during the pendency ofa nonprovisional application, the inventorship is that inventorship set
forth in the application papersfiledpursuant to § 1 .53(b), unless a petition under this paragraph accompanied by the
fee setforth in § 1.1 7(1) isfiled supplying or changing the name or names ofthe 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 _.Ia.nna.I:;L21,_2.00A_____, in an envelope as “Express Mail Post Office to Addressee,"
mailing Label Number _E3L3A25.816l3_US.______ addressed to the: Mail Stop Patent Application, Commissioner for Patents,
P.O. BOX I450, Alexandria, VA 22313-1450.

8 \ enox \'\\\s\<~.s~ pic
(type or print name ofperson mailing paper)

Q9- pm ~ g
Signature of person mailing paper

 

Certificate ofmailing (first class) orfacsimile transmission procedures of37 C.F.R. 1.8 cannot be used to

obtain a date ofmailing or transmission for this correspondence.
Each paper orfeefiled by "Express Mail" must have the number ofthe "Express Mail" mailing label

WARNING:

*WARNING:

placed thereon prior to mailing. 37 C.F.R. 1. l0(b).

"Since thefiling ofcorrespondence under § [.10 without the Express Mail mailing label thereon is an
oversight that can be avoided by the exercise ofreasonable care, requestsfor waiver ofthis requirement will

not be granted on petition. "Notice ofOct. 24, I996, 60 Fed. Reg. 56,439, at 56,442

(Application Transmittal—page I of l 1)
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1. Type of Application

This new application is for a(n)

(check one applicable item below)

[X] Original (nonprovisional)

[ ] Design

[ ] Plant

WARNING: Do not use this transmittalfor a completion in the US. ofan International Application under 35 US. C.
371(c)(4), unless the International Application is beingfiled as a divisional, continuation or continuation-in-
part application.

WARNING: Do not use this transmittalfor thefiling ofa provisional application.

NOTE: Ifone ofthefollowing 3 items apply, then complete and attach ADDED PAGES FOR NEWAPPLICA TION V
TRANSMITTAL WHERE BENEFIT OFA PRIOR U.S. APPLICATION CLAIMED and a NOTIFICA TIONINPARENT

APPLICA TION OF THE FILING OF THIS CONTINUA TIONAPPLICA TION

[ ] 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 priorfiled copending nonprovisional
applications or copending international applications designating the United States ofAmerica. In orderfor a
nonprovisional application to claim the benefit ofa priorfiled copending nonprovisional application or copending
international application designating the United States ofAmerica, each prior application must name as an inventor
at least one inventor named in the laterfiled nonprovisional application and disclose the named inventor ’s invention
claimed in at least one claim ofthe laterfiled nonprovisional application in the manner provided by thefirst

paragraph of35 US. C. 112. Each prior application must also be:

(1) An international application entitled to afiling date in accordance with PCTArticle I I and designating
the United States ofAmerica; or

(ii) Complete as setforth in § 1 .51 (b); or

(iii) Entitled to afiling date as setforth in § I.53(b) or § I.53(d) and include the basicfilingfee setforth in §
1.16; or

(iv) Entitled to afiling date as set forth in § I.53(b) and have paid therein the processing and retention fee
setforth in § 1.2l(l) within the time period setforth in § l.53(fl.

37 CFR 1.78(a)(1).

(Application Transmittal—page 2 of ll)
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NOTE Ifthe new application being transmitted is a divisional, continuation or a continuation-in—part ofa parent case, or
where the parent case is an International Application which designated the U.S., or benefit ofa prior provisional

application is claimed, then check thefollowing item and complete and attach ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICA TION(S) CLAIMED.

WARNING: Ifan application claims the benefit ofthefiling date ofan earlierfiled application under 35 US. C. 120, 121
or 365(c), the 20-year term ofthat application will be based upon thefiling date ofthe earliest US.
application that the application makes reference to under 35 U.S. C. 120, 121 or 365(c). (35 US. C. l54(a)(2)
does not take into account, for the determination ofthe 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, ifnot, the applicant should
consider canceling the reference to the earlierfiled application. The term ofa patent is not based on a
claim-by-claim approach. See Notice ofApril 14, I995, 60 Fed. Reg. 20,195, at 20,205.

WARNING: When the last day ofpendency ofa provisional applicationfalls on a Saturday, Sunday, or Federal holiday
within the District ofColumbia, any nonprovisional application claiming benefit ofthe provisional
application must befiledprior to the Saturday, Sunday, or Federal holiday within the District ofColumbia.
See 37 C.F.R. § ].78(a)(3).

[X] The new application being transmitted claims the benefit ofprior U.S. app1ication(s).
Enclosed are ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE

BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED. '

3. 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

_9_4_ Pages of Specification

_24_ Pages of Claims

_L Sheets of Drawing

[X] Formal

[ ] Informal

B. Other Papers Enclosed

____l_ Pages of Abstract

_2_ Other: International Search Report

WARNING: DO NOT submit original drawings. A high quality copy ofthe drawings should be supplied when filing a
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. Ifcorrections to the drawings are necessary, they
should be made to the original drawing and a high-quality copy ofthe corrected original drawing then
submitted to the Office. Only one copy is required or desired. For comments on proposed then-new 3 7
C.F.R. 1.84, see Notice ofMarch 9, I988 . . . (1990 0.G. 5 7-62).

NOTE: "ldentifizing indicia, ifprovided, should include the application number or the title ofthe invention, inventor’s name,

docket number (ifany), and the name and telephone number ofa person to call ifthe Oflice is unable to match the
drawings to the proper application. This information should be placed on the back ofeach sheet ofdrawing a

minimum distance ofl.5 cm. (5/8 inch) downfrom the top ofthe page. ” 37 C.F.R. l.84(c)).

(complete thefollowing, ifapplicable)

(Application Transmittal—page 3 of 1 1)
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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

x Preliminary Amendment

Information Disclosure Statement (37 C.F.R. 1.98)
Form PTO-1449

Citations

Declaration ofBiological 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 Attomey(s) to Accept and Follow Instructions from Representative

Special Comments
Other:

[

[

[

[

[

[

r-‘fir-1r-—1
HEBI:t|:t|—I|_.II._t\:t

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 beingfiled is by all orfewer than all
the inventors named in the prior application, there is no new matter in the application beingfiled, and a copy ofthe
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 ofthe names ofperson(s) who are not
inventors ofthe application beingfiled. Ifthe declaration in the prior application wasfiled under § I .4 7 then a copy of

that declaration must befiled accompanied by a copy ofthe decision granting § 1 .47 status or, ifa nonsigningperson
under § 1 .47 has subsequentlyjoined in a prior application, then a copy ofthe subsequently executed declaration must
befiled. See 3 7 CFR I .63(d).

NOTE: A declaration filed to complete an application must be executed, identifit the specification to which it is directed,
identify each inventor byfull name, including thefamily 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 ofcitizenship ofeach
inventor and state whether the inventor is a sole orjoint inventor. 3 7 CFR I.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.

[ ] 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.

[ ] Not Enclosed.
NOTE: Where thefiling is a completion in the US. ofan International Application, or where the completion ofthe US.

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 NEWAPPLICA TION
TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION CLAIMED.

(Application Transmittal—page 4 of l 1)
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[ ] 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 3 7 CFR 1.1 6(e),

can befiled subsequently).

NOTE: It is important that all the correct inventor(s) are namedforfiling under 3 7 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: Ifthe named inventors are each not the inventors ofall the claims an explanation, including the ownership
ofthe various claims at the time the last claimed invention was made, should be submitted.

The inventorship for all the claims in this application 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,

[ ] is submitted.

[ ] ‘ will be submitted.

7. Language

NOTE: An application including a signed oath or declaration may befiled in a language other than English. An English
translation ofthe non-English language application and the processingfee of$ 1 3 0. 00 required by 3 7 CFR 1.1 7(k) is
required to befiled with the application, or within such time as may be set by the Office. 3 7 CFR 1.52(d).

[X] English

[ ] Non-English

[ ] 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  Q_

[ ] 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: "Ifan assignment is submitted with a new application, send two separate letters-onefor the application and onefor
the assignment” Notice ofMay 4, 1990 (1114 O.G. 77-78).

(Application Transmittal—page 5 of l 1)
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WARNING: A newly executed "STATEMENT UNDER 37 CFR 3. 73(b) " must befiled when a continuation-in-part
application isfiled by an assignee. Notice ofApril 30, 1993, I150 O.G. 62-64.

9. Certified Copy

Certified copy(ies) of application(s)

 

Europe 98 108608.5 5/A12/98
from which priority is claimed

[ ] is enclosed.

[X] was filed in parent.

[ ] will follow.

NOTE: Theforeign application forming the basisfor the claimforpriority must be referred to in the oath or declaration. 37
CFR 1.55(a) and 1.63. ‘

NOTE: This item isfor anyforeign priorityfor which the application beingfiled directly relates. Ifany parent US.

application or International Applicationfrom which this application claims benefit under 35 U.S.C. 120 is itself
entitled to priorityfrom a priorforeign application, then complete item 18 on the ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICA TION(S) CLAIMED.

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

A. [X] Regular application

CLAIMS AS FEED

Number Basic Fee Number Rate Basic Fee

Claims Filed Allowance Extra 37 C.F.R. 1.16(a)
$770.00

Total Claims

(37 CFR 1.16(c)) 89 - 20 = 69 x $ 18.00 $1242

Independent Claims

(37 CFR1.16(b)) 5 - 3 = 2 x $86.00 $172

Multiple Dependent

Claim(s), if any + $290.00 $290

(37 CFR 1.16(d))

[ ] Amendment cancelling extra claims is enclosed.

[ ] 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, prior to the
expiration ofthe time period setfor response by the Patent and Trademark Oflice in any notice offee deficiency. 37 CFR
l.16(d).

(Application Transmittal—page 6 of l 1)
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Filing Fee Calculation $ 

B. [ ] Design application

($330.00—37 CFR l.16(f))

Filing Fee Calculation $

C. [ ] Plant application

($540.00—37 CFR l.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 orpatent does not aflect 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 ofan application under § 1.53 as a continuation,
division, or continuation-in-part (including a continued prosecution application under § l.53(d)), or thefiling 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 US 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 ifthe nonprovisional application or the reissue application includes a reference to
the statement in the prior application or in the patent or includes a copy ofthe 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
statutoryfilingfee will be treated as such a referenceforpurposes ofthis section. " 3 7 CFR 1.28(a)(2).

(complete thefollowing, ifapplicable)

[ ] Status as a small entity was claimed in prior application ______j, filed mm

from which benefit is being claimed for this application under:

35 U.S.C. § l19(e),l

] 120,

] 121,

] 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) $___

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 ofthe date oftimely payment ofafilllfee. The two-month period is not extendable under § 1.136. 37 CFR 1.28(a).

(Application Transmittal—page 7 of l 1)
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12. Request for International-Type Search (37 C.F.R. 1.104(d))

(complete, ifapplicable)

[ ] Please prepare an intemational-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

[ ] Not Enclosed

[ ] No filing fee is to be paid at this time.

(This and the surcharge required by 3 7 C.F.R. 1.1 6(e) can be paid subsequently.)

[X] Enclosed

[X] Filing fee $ 

[ ] Recording assignment

($40.00; 37 C.F.R. 1.2l(h))

(See attached “COVER SHEET FOR
ASSIGNMENT ACCOMPANYING NEW

APPLICATION.”) $

[ ] 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.F.R. 1.47 and 1.l7(i)) $

[ ] For processing an application with a

specification in a non-English language

($130.00; 37 C.F.R. 1.52(d) and 1.l7(k)) - $

[ ] Processing and retention fee

($130.00; 37 C.F.R. l.53(d) and l.21(l)) $

[ ] Fee for intemational-type search report

($40.00; 37 C.F.R. 1.21(e)) $

NOTE.’ 37 CFR 1.21 (1) establishes afeeforprocessing and retaining any application that is abandonedforfailing to complete the
application pursuant to 37 CFR 1.530) and this, as well as the changes to 37 CFR [.53 and l.78{a)(1), indicate that in

order to obtain the benefit of a prior US. application, either the basic filing fee must be paid, or the processing and
retentionfee of§ 1.21(I) must be paid, within I yearfrom notification under § 530).

Total Fees Enclosed $ 

(Application Transmittal—page 8 of I 1)
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14. Method of Payment of Fees

[X] Check in the amount of$ 

[ ] Charge Account No.iiin the amount of $

A duplicate of this transmittal is attached.

NOTE: Fees should be itemized in such a manner that it is clearfor which purpose thefees are paid. 3 7 CFR l.22(b).

15. Authorization to Charge Additional Fees

WARNING: Ifnofees are to be paid onfiling, thefollowing items should not be completed.

WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges, ifextra 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 C.F.R. l.16(a), (t) or (g) (filing fees)

[X] 37 C.F.R. l.16(b), (c) and (d) (presentation of extra claims)

NOTE: Because additionalfeesfor 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 ofthe time period setfor response by the_PTO in any
notice offee deficiency (37 CFR l.16(d)), it might be best not to authorize the PTO to charge additional claimfees, except
possibly when dealing with amendments afterfinal 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 l.l7(a)(l)-(5) (extension fees pursuant to § 1.l36(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 oftime under this paragraph fi)r its timely submission, as incorporating a petition for
extension oftimefor the appropriate length oftime. An authorization to charge all requiredfees, fees under § 1.17, or all
required extension oftimefees will be treated as a constructive petition for an extension oftime in any concurrent orfuture
reply requiring a petition for an extension oftime under this paragraphfor its timely submission. Submission ofthefee set
forth in § 1.1 7(a) will also be treated as a constructive petitionfor an extension oftime in any concurrent reply requiring a
petitionfor an extension oftime under this paragraphfor its timely submission. " 3 7 CFR 1.136(a)(3).

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

37 C.F.R. 1.31 1(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 issuefee will be automatically charged to the deposit account at the time ofmailing the notice ofallowance.
37 CFR I.311(b)).

NOTE: 3 7 CFR l.28(b) requires "Notification ofany change in status resulting in loss ofentitlement to small entity status must be

filed in the application . . . prior to paying, or at the time ofpaying, . . issuefee. "From the wording of3 7 CFR l.28(b), (a)
notification ofchange ofstatus must be made even ifthefee is paid as "other than a small entity” and (b) no notification is
required ifthe change is to another small entity.

(Application Transmittal—page 9 of 1 1)
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16. Instructions as to Overpayment

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

[X] Credit Account No. .

[ ] Refund

: z '5 . 5 t k\___
Date: /' :9 7 '7 ‘/ SIGNATURE OF PRACTITIONER

Reg. No. 38,256  TT_
(type orprint name ofpractitioner)

EDWARDS & ANGELL, LLP

Tel. No.: (617) 4394444 m3 
P.O. Address

Customer No.: 21874 _Bm 

(Application Transmittal—page 10 of I 1)
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[X ] Incorporation by reference of added pages

(check the following item if the application in this transmittal claims the benefit ofprior U.S.

application(s) (including an international application entering the US. 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 US. APPLICATION(S)

CLAIMED)

[ ] Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S.

Application(s) Claimed
' Number ofpages added {_

[ Plus Added Pages for Papers Referred to in Item 5 Above
Number ofpages added ___J__._

[ ] Plus added pages deleting names of inventor(s) named on prior app1ication(s) who is/are no

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

[ ] Plus “Assignment Cover Letter Accompanying New Application”.
Number ofpages added

[ ] 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 thefollowing item)

[X] This transmittal ends with this page.

431497

(Application Transmittal—page ll of 11)
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7013L0

Practitioner's Docket No. 55647-C (45107) PA TENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICESn7933
: Mail Stop: Patent Application

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Old

NEW APPLICATION TRANSMITTAL

Transmitted herewith for filing is the patent application of

Inventor(s): Claus Meese and Bengt Sparf

WARNING: 37 CFR I.41(a)(1) points out:

"(a) A patent is appliedfor in the name or names ofthe actual inventor or inventors.

(1) The inventorship ofa nonprovisional application is that inventorship setforth in the oath or declaration
as prescribed by § 163, except as providedfor in § 1.53(d)(4) and § 1.63(d). Ifan oath or declaration as prescribed
by § 1.63 is notfiled during the pendency ofa nonprovisional application, the inventorship is that inventorship set
forth in the application papersfiledpursuant to § 1 .53(b), unless a petition under this paragraph accompanied by the
fee setforth in § 1.1 7(1) isfiled supplying or changing the name or names ofthe 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 _.Ia.nna.I:;L21,_2.00A_____, in an envelope as “Express Mail Post Office to Addressee,"
mailing Label Number _E3L3A25.816l3_US.______ addressed to the: Mail Stop Patent Application, Commissioner for Patents,
P.O. BOX I450, Alexandria, VA 22313-1450.

8 \ enox \'\\\s\<~.s~ pic
(type or print name ofperson mailing paper)

Q9- pm ~ g
Signature of person mailing paper

 

Certificate ofmailing (first class) orfacsimile transmission procedures of37 C.F.R. 1.8 cannot be used to

obtain a date ofmailing or transmission for this correspondence.
Each paper orfeefiled by "Express Mail" must have the number ofthe "Express Mail" mailing label

WARNING:

*WARNING:

placed thereon prior to mailing. 37 C.F.R. 1. l0(b).

"Since thefiling ofcorrespondence under § [.10 without the Express Mail mailing label thereon is an
oversight that can be avoided by the exercise ofreasonable care, requestsfor waiver ofthis requirement will

not be granted on petition. "Notice ofOct. 24, I996, 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

[ ] Plant

WARNING: Do not use this transmittalfor a completion in the US. ofan International Application under 35 US. C.
371(c)(4), unless the International Application is beingfiled as a divisional, continuation or continuation-in-
part application.

WARNING: Do not use this transmittalfor thefiling ofa provisional application.

NOTE: Ifone ofthefollowing 3 items apply, then complete and attach ADDED PAGES FOR NEWAPPLICA TION V
TRANSMITTAL WHERE BENEFIT OFA PRIOR U.S. APPLICATION CLAIMED and a NOTIFICA TIONINPARENT

APPLICA TION OF THE FILING OF THIS CONTINUA TIONAPPLICA TION

[ ] 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 priorfiled copending nonprovisional
applications or copending international applications designating the United States ofAmerica. In orderfor a
nonprovisional application to claim the benefit ofa priorfiled copending nonprovisional application or copending
international application designating the United States ofAmerica, each prior application must name as an inventor
at least one inventor named in the laterfiled nonprovisional application and disclose the named inventor ’s invention
claimed in at least one claim ofthe laterfiled nonprovisional application in the manner provided by thefirst

paragraph of35 US. C. 112. Each prior application must also be:

(1) An international application entitled to afiling date in accordance with PCTArticle I I and designating
the United States ofAmerica; or

(ii) Complete as setforth in § 1 .51 (b); or

(iii) Entitled to afiling date as setforth in § I.53(b) or § I.53(d) and include the basicfilingfee setforth in §
1.16; or

(iv) Entitled to afiling date as set forth in § I.53(b) and have paid therein the processing and retention fee
setforth in § 1.2l(l) within the time period setforth in § l.53(fl.

37 CFR 1.78(a)(1).

(Application Transmittal—page 2 of ll)
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NOTE Ifthe new application being transmitted is a divisional, continuation or a continuation-in—part ofa parent case, or
where the parent case is an International Application which designated the U.S., or benefit ofa prior provisional

application is claimed, then check thefollowing item and complete and attach ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICA TION(S) CLAIMED.

WARNING: Ifan application claims the benefit ofthefiling date ofan earlierfiled application under 35 US. C. 120, 121
or 365(c), the 20-year term ofthat application will be based upon thefiling date ofthe earliest US.
application that the application makes reference to under 35 U.S. C. 120, 121 or 365(c). (35 US. C. l54(a)(2)
does not take into account, for the determination ofthe 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, ifnot, the applicant should
consider canceling the reference to the earlierfiled application. The term ofa patent is not based on a
claim-by-claim approach. See Notice ofApril 14, I995, 60 Fed. Reg. 20,195, at 20,205.

WARNING: When the last day ofpendency ofa provisional applicationfalls on a Saturday, Sunday, or Federal holiday
within the District ofColumbia, any nonprovisional application claiming benefit ofthe provisional
application must befiledprior to the Saturday, Sunday, or Federal holiday within the District ofColumbia.
See 37 C.F.R. § ].78(a)(3).

[X] The new application being transmitted claims the benefit ofprior U.S. app1ication(s).
Enclosed are ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE

BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED. '

3. 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

_9_4_ Pages of Specification

_24_ Pages of Claims

_L Sheets of Drawing

[X] Formal

[ ] Informal

B. Other Papers Enclosed

____l_ Pages of Abstract

_2_ Other: International Search Report

WARNING: DO NOT submit original drawings. A high quality copy ofthe drawings should be supplied when filing a
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. Ifcorrections to the drawings are necessary, they
should be made to the original drawing and a high-quality copy ofthe corrected original drawing then
submitted to the Office. Only one copy is required or desired. For comments on proposed then-new 3 7
C.F.R. 1.84, see Notice ofMarch 9, I988 . . . (1990 0.G. 5 7-62).

NOTE: "ldentifizing indicia, ifprovided, should include the application number or the title ofthe invention, inventor’s name,

docket number (ifany), and the name and telephone number ofa person to call ifthe Oflice is unable to match the
drawings to the proper application. This information should be placed on the back ofeach sheet ofdrawing a

minimum distance ofl.5 cm. (5/8 inch) downfrom the top ofthe page. ” 37 C.F.R. l.84(c)).

(complete thefollowing, ifapplicable)

(Application Transmittal—page 3 of 1 1)

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0014



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0015

[ ] 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

x Preliminary Amendment

Information Disclosure Statement (37 C.F.R. 1.98)
Form PTO-1449

Citations

Declaration ofBiological 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 Attomey(s) to Accept and Follow Instructions from Representative

Special Comments
Other:

[

[

[

[

[

[

r-‘fir-1r-—1
HEBI:t|:t|—I|_.II._t\:t

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 beingfiled is by all orfewer than all
the inventors named in the prior application, there is no new matter in the application beingfiled, and a copy ofthe
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 ofthe names ofperson(s) who are not
inventors ofthe application beingfiled. Ifthe declaration in the prior application wasfiled under § I .4 7 then a copy of

that declaration must befiled accompanied by a copy ofthe decision granting § 1 .47 status or, ifa nonsigningperson
under § 1 .47 has subsequentlyjoined in a prior application, then a copy ofthe subsequently executed declaration must
befiled. See 3 7 CFR I .63(d).

NOTE: A declaration filed to complete an application must be executed, identifit the specification to which it is directed,
identify each inventor byfull name, including thefamily 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 ofcitizenship ofeach
inventor and state whether the inventor is a sole orjoint inventor. 3 7 CFR I.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.

[ ] 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.

[ ] Not Enclosed.
NOTE: Where thefiling is a completion in the US. ofan International Application, or where the completion ofthe US.

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 NEWAPPLICA TION
TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION CLAIMED.

(Application Transmittal—page 4 of l 1)
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[ ] 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 3 7 CFR 1.1 6(e),

can befiled subsequently).

NOTE: It is important that all the correct inventor(s) are namedforfiling under 3 7 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: Ifthe named inventors are each not the inventors ofall the claims an explanation, including the ownership
ofthe various claims at the time the last claimed invention was made, should be submitted.

The inventorship for all the claims in this application 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,

[ ] is submitted.

[ ] ‘ will be submitted.

7. Language

NOTE: An application including a signed oath or declaration may befiled in a language other than English. An English
translation ofthe non-English language application and the processingfee of$ 1 3 0. 00 required by 3 7 CFR 1.1 7(k) is
required to befiled with the application, or within such time as may be set by the Office. 3 7 CFR 1.52(d).

[X] English

[ ] Non-English

[ ] 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  Q_

[ ] 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: "Ifan assignment is submitted with a new application, send two separate letters-onefor the application and onefor
the assignment” Notice ofMay 4, 1990 (1114 O.G. 77-78).

(Application Transmittal—page 5 of l 1)
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WARNING: A newly executed "STATEMENT UNDER 37 CFR 3. 73(b) " must befiled when a continuation-in-part
application isfiled by an assignee. Notice ofApril 30, 1993, I150 O.G. 62-64.

9. Certified Copy

Certified copy(ies) of application(s)

 

Europe 98 108608.5 5/A12/98
from which priority is claimed

[ ] is enclosed.

[X] was filed in parent.

[ ] will follow.

NOTE: Theforeign application forming the basisfor the claimforpriority must be referred to in the oath or declaration. 37
CFR 1.55(a) and 1.63. ‘

NOTE: This item isfor anyforeign priorityfor which the application beingfiled directly relates. Ifany parent US.

application or International Applicationfrom which this application claims benefit under 35 U.S.C. 120 is itself
entitled to priorityfrom a priorforeign application, then complete item 18 on the ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICA TION(S) CLAIMED.

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

A. [X] Regular application

CLAIMS AS FEED

Number Basic Fee Number Rate Basic Fee

Claims Filed Allowance Extra 37 C.F.R. 1.16(a)
$770.00

Total Claims

(37 CFR 1.16(c)) 89 - 20 = 69 x $ 18.00 $1242

Independent Claims

(37 CFR1.16(b)) 5 - 3 = 2 x $86.00 $172

Multiple Dependent

Claim(s), if any + $290.00 $290

(37 CFR 1.16(d))

[ ] Amendment cancelling extra claims is enclosed.

[ ] 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, prior to the
expiration ofthe time period setfor response by the Patent and Trademark Oflice in any notice offee deficiency. 37 CFR
l.16(d).

(Application Transmittal—page 6 of l 1)
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Filing Fee Calculation $ 

B. [ ] Design application

($330.00—37 CFR l.16(f))

Filing Fee Calculation $

C. [ ] Plant application

($540.00—37 CFR l.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 orpatent does not aflect 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 ofan application under § 1.53 as a continuation,
division, or continuation-in-part (including a continued prosecution application under § l.53(d)), or thefiling 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 US 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 ifthe nonprovisional application or the reissue application includes a reference to
the statement in the prior application or in the patent or includes a copy ofthe 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
statutoryfilingfee will be treated as such a referenceforpurposes ofthis section. " 3 7 CFR 1.28(a)(2).

(complete thefollowing, ifapplicable)

[ ] Status as a small entity was claimed in prior application ______j, filed mm

from which benefit is being claimed for this application under:

35 U.S.C. § l19(e),l

] 120,

] 121,

] 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) $___

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 ofthe date oftimely payment ofafilllfee. The two-month period is not extendable under § 1.136. 37 CFR 1.28(a).

(Application Transmittal—page 7 of l 1)
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12. Request for International-Type Search (37 C.F.R. 1.104(d))

(complete, ifapplicable)

[ ] Please prepare an intemational-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

[ ] Not Enclosed

[ ] No filing fee is to be paid at this time.

(This and the surcharge required by 3 7 C.F.R. 1.1 6(e) can be paid subsequently.)

[X] Enclosed

[X] Filing fee $ 

[ ] Recording assignment

($40.00; 37 C.F.R. 1.2l(h))

(See attached “COVER SHEET FOR
ASSIGNMENT ACCOMPANYING NEW

APPLICATION.”) $

[ ] 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.F.R. 1.47 and 1.l7(i)) $

[ ] For processing an application with a

specification in a non-English language

($130.00; 37 C.F.R. 1.52(d) and 1.l7(k)) - $

[ ] Processing and retention fee

($130.00; 37 C.F.R. l.53(d) and l.21(l)) $

[ ] Fee for intemational-type search report

($40.00; 37 C.F.R. 1.21(e)) $

NOTE.’ 37 CFR 1.21 (1) establishes afeeforprocessing and retaining any application that is abandonedforfailing to complete the
application pursuant to 37 CFR 1.530) and this, as well as the changes to 37 CFR [.53 and l.78{a)(1), indicate that in

order to obtain the benefit of a prior US. application, either the basic filing fee must be paid, or the processing and
retentionfee of§ 1.21(I) must be paid, within I yearfrom notification under § 530).

Total Fees Enclosed $ 

(Application Transmittal—page 8 of I 1)
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14. Method of Payment of Fees

[X] Check in the amount of$ 

[ ] Charge Account No.iiin the amount of $

A duplicate of this transmittal is attached.

NOTE: Fees should be itemized in such a manner that it is clearfor which purpose thefees are paid. 3 7 CFR l.22(b).

15. Authorization to Charge Additional Fees

WARNING: Ifnofees are to be paid onfiling, thefollowing items should not be completed.

WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges, ifextra 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 C.F.R. l.16(a), (t) or (g) (filing fees)

[X] 37 C.F.R. l.16(b), (c) and (d) (presentation of extra claims)

NOTE: Because additionalfeesfor 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 ofthe time period setfor response by the_PTO in any
notice offee deficiency (37 CFR l.16(d)), it might be best not to authorize the PTO to charge additional claimfees, except
possibly when dealing with amendments afterfinal 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 l.l7(a)(l)-(5) (extension fees pursuant to § 1.l36(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 oftime under this paragraph fi)r its timely submission, as incorporating a petition for
extension oftimefor the appropriate length oftime. An authorization to charge all requiredfees, fees under § 1.17, or all
required extension oftimefees will be treated as a constructive petition for an extension oftime in any concurrent orfuture
reply requiring a petition for an extension oftime under this paragraphfor its timely submission. Submission ofthefee set
forth in § 1.1 7(a) will also be treated as a constructive petitionfor an extension oftime in any concurrent reply requiring a
petitionfor an extension oftime under this paragraphfor its timely submission. " 3 7 CFR 1.136(a)(3).

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

37 C.F.R. 1.31 1(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 issuefee will be automatically charged to the deposit account at the time ofmailing the notice ofallowance.
37 CFR I.311(b)).

NOTE: 3 7 CFR l.28(b) requires "Notification ofany change in status resulting in loss ofentitlement to small entity status must be

filed in the application . . . prior to paying, or at the time ofpaying, . . issuefee. "From the wording of3 7 CFR l.28(b), (a)
notification ofchange ofstatus must be made even ifthefee is paid as "other than a small entity” and (b) no notification is
required ifthe change is to another small entity.

(Application Transmittal—page 9 of 1 1)
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16. Instructions as to Overpayment

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

[X] Credit Account No. .

[ ] Refund

: z '5 . 5 t k\___
Date: /' :9 7 '7 ‘/ SIGNATURE OF PRACTITIONER

Reg. No. 38,256  TT_
(type orprint name ofpractitioner)

EDWARDS & ANGELL, LLP

Tel. No.: (617) 4394444 m3 
P.O. Address

Customer No.: 21874 _Bm 

(Application Transmittal—page 10 of I 1)
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[X ] Incorporation by reference of added pages

(check the following item if the application in this transmittal claims the benefit ofprior U.S.

application(s) (including an international application entering the US. 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 US. APPLICATION(S)

CLAIMED)

[ ] Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S.

Application(s) Claimed
' Number ofpages added {_

[ Plus Added Pages for Papers Referred to in Item 5 Above
Number ofpages added ___J__._

[ ] Plus added pages deleting names of inventor(s) named on prior app1ication(s) who is/are no

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

[ ] Plus “Assignment Cover Letter Accompanying New Application”.
Number ofpages added

[ ] 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 thefollowing item)

[X] This transmittal ends with this page.

431497

(Application Transmittal—page ll of 11)
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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—DIPHENYLPROPYLAMlNES

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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Codes used to identify States party to the _PCI‘ on the front pages of pamphlets publishing international applications under the PCT.
Albania
Annenia
Austria
Australia

Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria
Benin
Brazil

’ _Belarus
Canada

Central African Republic.
Congo
Switzerland

7 Cote d’Ivoire
Cameroon
China
Cuba

Czech Republic
Germany
Denmark
Estonia

 

ES
FI
FR
GA
GB"
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
. KZ

LC
LI
LK
LR

FOR THE PURPOSES ‘OF INFORMATION ONLY

Spain
Finland‘
France .
Gabon

United Kingdom
Georgia
Ghana
Guinea
Greece

Huhzary
Ireland
Israel
Iceland

Italy
Japan
Kenya
Kyrgyzstan
Democratic People's
Republic of Korea
Republic of_KoreaKazakstan
Saint Lucia
Liechtenstein
Sri Lanka
Liberia

LS
1:1‘
LU
Lv
Mc
MD

- MG
MK

ML
MN
MR

- Mw
Mx
NB
NL
NO
NZ
PL
PT
no
RU
so
srs
sc
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Lesotho
Lithuania
Luxembourg
Latvia
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Republic of Moldova
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The former Yugoslav
Republic of Macedonia
Mali

Mongolia
Mauritania
Malawi
Mexico
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Netherlands

‘ Norway
New Zealand
Poland
Portugal
Romania
Russian Federation
Sudan
Sweden

Singapore

SI
SK
SN
SZ
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TG
TJ
TM
TR
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UA
UG
US
UZ
VN
YU
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Slovakia
Senegal
Swaziland
Chad
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‘ Trinidad and TobagoUkraine
Uganda
United States of America
Uzbekistan
Viet Nam

Yugoslavia
Zimbabwe
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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 contractions 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 mouth is the most

common experienced side effect which may be severe 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). I

Tolterodine is a new, potent and 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 antimuscarinic agent, Eur. J.

Pharmacol. 327 (1997), 195-207), whereas oxybutynin exhibits

the reversed selectivity. Tolterodine is equipotent 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 efficacy has been combined with a

very low number of incidences of dry mouth and antimuscarinic

side effects.

“A major metabolite of tolterodine, the Séhydroxymethyl 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

(Nilve_brant et a1.’, 1997, Eur. J. Pharmacol. 327 (1997).

195-207). Combined pharmacological and pharmacokinetic data

indicate that it is most likely that 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—dipheny1propylamines) compared to

the parent-compounds which normally results in a lower ab-

sorption/bioavailability, leading to pre—systemic 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 biological membranes and enzymatic cleavage.

It is an object of the present invention to provide novel

derivatives of 3,3-diphenylprppylamines. It is a further ob-

Aject 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 novel pro-

drugs of antimuscarinic agents with superior pharmacokinetic

properties compared 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‘

  
Fonnula VII’

wherein R and R’ are independently selected from

a) hydrogen, C1-C6 alkyl, C3—Cm cycloalkyl, substituted or

unsubstituted benzyl, allyl or carbohydrate; or ‘

- b) formyl, C1—C5alkylcarbonyl, cycloalkylcarbonyl, sub-
stituted or unsubstituted arylcarbonyl,-preferably benzoyl;
OI‘

c) C1-C5 alkoxycarbonyl, substituted-or unsubstituted aryl-

_oxycarbonyl, benzoylacyl, benzoylglycyl, a substituted or

unsubstituted amino acid residue; or

Patent Owner, UCB Pharma GmbH _— Exhibit 2011 - 0028
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R4

d> \N-co-

R5 wherein R‘ and R5'independently

represent hydrogen, C1-C6 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 R4 and R5 may form a ring together with the

_amine nitrogen; or

e) Ri\\\;
N‘5O2‘ wherein "R6 and R7 independently

R1/’/I

represent C15.C6 alkyl, substituted or unstubstituted aryl,

preferably substituted or unsubstituted phenyl, benzyl or

phenoxyalkyl wherein the alkyl residue has 1 to 6 carbon

atoms; or

f) an ester moiety of inorganic acids,

g) -SiRaRhRc, wherein Ra, Rb, "R,_. are independently selected

“from C1-C4 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

Hmmhh
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wherein R8 and R9 represent non-aromatic hydrocarbyl groups,

which may be the same or different and which together contain

at least three carbon atoms, and wherein R5 and R3 may form a

ring together with the amine nitrogen,

Y and Z independently represent a single bond between the

.(CHfln group and the carbonyl group, O, S or NH,

A represents hydrogen (IH) or deuterium (2K),

n is O to 12p

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.

The aforementioned compounds can form salts with.physiologi—

cally acceptable organic and inorganic acids. Furthermore, H
the aforementioned compounds comprise the free bases as well

as the salts thereof. Examples of such-acid_addition salts

include the hydrochloride, hydrobromide and the like.

‘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 R9 and R9 independently signifies a satu-

rated hydrocarbyl group, especially saturated aliphatic hy-
Vdrocarbyl groups such as Cg3—alkyl, especially c,5—alkyl,

or adamantyl, R8 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 R8 and R9 comprises a branched carbon chain-

Presently preferred tertiary amino groups X in formula I

include the following groups a) to hf:

. 7 W /CH(CH3)2 , /CH3
a) ——N\ . '.b) -----N\ .

CH(CHa)a C(CHa)a

CH_ H5C CH3
c) 4-NZ: 3 d) --N

C (CH::):xCHzCH::_
33° CH3

H36 ca, . .
e) ——-N t) —N

Had

CH9

:3) g_N®‘ » . 11) _‘__NO
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Group a) is particularly preferred.

The aforementioned tertiary amino groups X are described in

WC 94/11337 and the compounds according to the present inven-

tion can be obtained by using the corresponding starting com-

pounds.

In the compounds according to the present invention, the term

"alkyl" preferably represents a straight—chain or branched-

chain hydrocarbon group having 1 to 6 carbon atoms. Such hy-

drocarbon groups may be selected from methyl, ethyl, propyl,

isopropyl, butyl, isobutyl, pentyl and hexyl. The 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 hen-

-yl group —CH2-Cgg 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 are 4—methylben-
zyl, 2—methy1benzy1, 4—methoxybenzyl, 2-methoxybenzyl, 4—

nitrobenzyl, 2—nitrobenzyl, 4-chlorobenzyl and 2—ch1oroben—

zyl.

In the compounds according to the present invention the term

"C1-C5 alkylcarbonyl" denotes a group R—C(=0)j wherein R i5
an alkyl group as defined hereinbefore. Preferred C1-Cg alk—

ylcarbonyl groups are selected from acetyl, propionyl, iso-

butyryl, butyryl, valeroyl and pivaloyl. The term "cyclo-

alkylcarbonyl" denotes a group R-C(=O)— wherein R is a cyclic

hydrocarbon group as defined hereinbefore. The same counts to

the selected carbonyl groups.
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The term "aryl" denotes an aromatic hydrocarbon group such

as phenyl- (C‘sH5—) , naphthyl- (C1oH7-) , anthryl- (CMH,-) ,

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-cgg wherein the phenyl ring may have one or more sub-

stituents.

Preferred substituents of the aryl group and in particular

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—nitrobenzoy1 and 2—nitrobenzoyl

may be mentioned.

The term "Cr4; alkoxycarbonyl" refers to a group ROC(=O)—

wherein R is an alkyl group as defined hereinbefore. Pre-

ferred C1—C6 alkoxycarbonyl groups are selected from

cH3oc(=o)¥,l'c,H5—oc(=o-)4, c5H.,oc'(=o)—_ and (cH,')3coc(=o)-

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, valyl, leucyl, isoleucyl, phenylalanyl,

prolyl, seryl, threonyl, methionyl, hydroxyprolyl.

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 cgymon or

CnUQO)n 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~g1ucuronosyl group.

The term "LG" as used herein denotes a leaving group selected

from halogenides, carboxylates, imidazolides and the like.

The term "Bn" as used herein denotes a benzyl group.

Suitable ester moieties of inorganic acids may be derived

from inorganic acids such as sulfuric acid and phosphoric

acid.

Preferred compounds according to the present invention are:

A) Phenolic monoesters represented by the general formulae

II and II'V

  
O  W

wherein R1 represents hydrogen, C1-C6 alkyl or phenyl.

Formula II
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Particularly preferred phenolic monoesters are listed

below:

(i)—formic acid 2-(3-diisopropylamino—1—pheny1propyl)-4-

hydroxymethylphenyl ester, _ I V

(i)—acetic acid 2-(3-diisopropylamiho-14pheny1propyl)-4-

hydroxymethylphenyl ester, ‘

(i)epropionic.acid'2—(3—diisopropylamino-1-phenyl-

Tpropyl)-4-hydroxymethylphenyl ester,

(i)—n-butyric acid 2-(3-diisopropylamino~1-phenyl-

propyl)j4—hydroxymethylphenyl ester,
(i)-isobutyric acid 2-(3-diisopropylamino—1—phenyl-

profiyl)-4-hydroxymethylphenyl ester,

R—(+)—isobutyric acid 2-(3-diisopropylamino-1-phenyl-
propyl)—4—hydroxymethylpheny1 ester, I

(i)-2,2—dimethylprcpionic acid 2-(3—diisopropylamino-1-

phenylpropyl)—4—hydroxymethylphenyl ester,

(i)—2-acetamidoacetic acid 2-(3~diisopropylamino—1—

phenylpropyl)-4-hydroxymethylphenyl ester, T

_(1)—cyclopentanecarboxylic acid 25(3—diisopropy1amino—1-

' phenylpropyl)—4—hydroxymethylphenyl ester,

(i)—cyclohexanecarboxylic acid 2—(3-diisopropylamino-1-

phenylpropyl)—4—hydroxymethy1phenyl ester,

(i)—bensoic acid 2-(3-diisopropylamino—1—phenylpropyl)-

4-hydroxymethylphenyl ester, . ’

R-(+)—benzcic acid 2-(3-diisopropylamino-1-phenyl-

propyl)-4—hydroxymethylpheny1 ester,

(i)—4-methylbenzoic acid 2-(3-diiscpropylamino—l—phenyl?

propyl)—4¥hydroxymethylpheny1 ester,v

(i)-2—methy1benzoic acid 2-(3—diisopropylamino—1—phenyl—

propyl)-4—hydroxymethy1phenyl ester,

(i)-Zaacetoxybenzoic acid 2-(3-diisopropylamino-1-

phenylpropyl)-4—hydroxymethylphenyl ester,
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(i)-1-naphthoic acid 2-(3—diisopropylamino—1-phenyl-

propyl)-4-hydroxymethylphenyl ester,

(i)—2-naphthoic acid 2-(3-diisopropylamino—1—pheny1—

propyl)-4-hydroxymethylphenyl ester,

(i)-4-chlorobenzoic acid 2-(3-diisopropylamino-1—phenyl-

propyl)-4jhydroxymethylphenyl ester,

(i)—4-methoxybenzoic acid 2-(3-diisopropylamino-1-

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

phenylprocyl)-44hydroxymethylpheny1 ester,
.(i)-4-nitrobenzoic acid 2-(3~diisopropylamino-1—pheny1—

propyl)—4—hydrcxymethylpheny1 ester,

(i)—2—nitrobenzoic acid 2-(3~diisopropylamino—1—phenyl—

propyl)—4—hydroxymethy1phenyl ester,

(i)-malonic acid bis-[2-(3—diisopropylamino—l—phenyl—

propyl)-4—hydroxymethyl—phenyl]ester,

(i)-succinic acid bis—[2-(3-diisopropylamino-1-phenyl-

propyl)-4—hydroxymethyl-phenyl]ester,

(i)—pentanedioic acid bis-[2-(3-diisopropylamino-1-

phenylpropyl)-4-hydroxymethyl-phenyl}ester,

(i)-hexanedioic acid bis-[2-(3—diisopropy1amino—i—

phenylpropyl)-4-hydroxymethylrphenyllester.

B) Identical diesters represented by the general formula
III

wherein R1 is as defined above.
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1Particularly preferred identical diesters are listed

below:

(i)—formic acid 2-(3?diisopropylamino—l—phenylpropyl)-4-

formyloxymethylphenyl ester, V’

(i)—acetic acid 4+acetoxy—3—(3—diisopropylamino—1-

phenylpropy1)—benzyl ester,

(i)—propicnic acid 2-(3—diisopropylamino—1-pnenyl-

,propyl)-4-propionyloxymethy1pheny1'ester,

v(i)rn-butyric acid 4—n—bntyry1oxymethyl-2—(3—diiso—

propy1amino—1-phenylpropyl)—phenyl ester, ’

(i)—isobutyric acid 2-(3-diisopropylamino-l—phenyl-

.profiyl)-4-isobutyryloxymethylphenyl ester,

(i)—2,2—dimethylpropionic acid 3-(3-diisopropylamino-1-

pheny1propyl)—4-(2,2-dimethyl—propionyloxy)—benzyl

ester,

(i)-benzoic acid 4-benzoyloxymethyl—2—(3—diisopropyl—

iamino-l—phenylpropy1)—phenyl ester, » ’

R—(+)—benzoic acid 4—benzoyloxymethyl-2-(3—diisopropy1-
amino-1-phenylpropyl)ephenyl ester,

(i)-pent—4~enoic acid 2-(3—diisopropy1amino-1—phenyl—

propyl)—4-(pent—4—enoy1oxymethyl)-phenyl ester,

cyclic oct—4—ene-1,8—dioate of Intermediate B,

cyclic octane—1,8-dioate of Intermediate B,

poly-co—DL-lactides of Intermediate B.

C) Mixed diesters represented by the general formula IV

 
'_ Formula IV
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wherein R1 is as defined above

and

2

R represents hydrogen, Cf4g alkyl or phenyl

with the proviso that R} and R2 are not identical.

Particularly preferred mixed diesters are listed below:

(i)—acetic acid 2-(3§diisopropylamino-1—phenylpropyl)-4-

formyloxymethylphenyl ester,
(i)—benzoic acid 2-(3-diisopropylamino—1-phenylpropyl)-

4—formyloxymethylphenyl ester,

;(i)—benzoic acid 2-(3-diisopropy1amino—1—pheny1propyl)-

4-acetoxymethylphenyl ester,

R—(+)—benzoic acid 2-(3-diisopropylamino—l—phenyl—

propyl)-4-acetoxymethylphenyl ester,

(i)-isobutyric acid 4—acetoxymethyl-2-(3—diisopropyl-

amino—l~phenylpropyl)-phenyl ester,

R~(+)—isobutyric acid 4-acetoxymethyl—2—(3-diisopropyl—

amino—1—phenylpropyl)—phenyl ester,

fit)—2,2—dimethylpropionic acid 4—acetoxy—34(3;diis0-
_propylamino-1-phenylpropyl)—benzyl ester, i

(i)—2,2—dimethylpropionic acid 4-acetoxymethyl—2-(3-

diisopropylamino—1-phenylpropyl)-phenyl ester, .
(i)—benzoic acid 4—benzyloxy—3-(3-diisopropy1amino—1—

. phenylpropyl)—benzy1 ester.

Di Benzylic monoesters represented by the general formula V
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Forrnuia V

wherein R1 is as defined above.

Particularly preferred benzylic monoesters-are listed
below:

(i)-formic acid 3-(3—diisopropylamino—l—phenylprobyl)-4-

hydroxybenzyl ester,

(:)—acetic acid 3-(3~diisopropylamino-1-phenylpropyl)-4-l

hydroxybenzyl ester, H
(i)—propionic acid 3-(3-diisopropylamino-1-phenyl€

propyl)—4-hydroxybenzyl ester,

(i)—butyric acid 3-(3-diisopropy1amino-1—phenylpropyl)—

4—hydroxybenzyl ester, ‘

(rX—isobutyric acid 34(3~diiscpropylamino-1—phenyl-

propyl)—4—hydroxybenzyl ester,

(i)-2,2—dimethy1propionic acid 3-(3-diisopropylamino—I-

phenylpropyl)-4:hydroxybenzyl ester, b I
(i)—benzoic acid 3-(3-diisopropylamino-1—phenylpropyl)—'

4-hydroxybenzyl ester,

EV Ethers and silyl ethers represented by the general
formula VI
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Furrnula VI '

wherein at least one of_R” and Rn'is selected from Cyfig

.alkyl, benzyl or -SiR;qfic as defined above and the other

one of R” and R“ may additionally represent hydrogen,

C1-C5 alkylcarbonyl or benzoyl.

Particularly preferred ethers and silyl ethers are
listed below:

(if-2-(3—diisopropylamino—1—phenylpropyl)-4-methoxy-
methylphenol,

.(i)-2-(3-diisopropy1amino—1—phenylpropyl)-4-ethOXy-

-methylphenol, .

(i)—2-(3—diisofiropylamino—1—phenylpropyl)-4-propoxy—
methylphenol, V ' T

(i)-2-(3-diisopropylamino-1—phenylpropyl)-4-isopropoxy-

methylphenol, ‘ _

(r)—2-(3-diisopropylamino—1—pheny1propyl)—4-butoxy-

methylphenol,

(i)—acetic acid 2-(3-diisoprofiy1amino-1-phenylpropyl)-4-
methoxynethylphenyl ester, _

(i)—acetic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-

ethoxymethylphenyl ester, u

(t)-2—(3-diisopropylamino—1—phenylpropyl)-4-trimethY1"

silanyloxymethylphenol,
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(i)—diisopropyl—[3—phenyl—3—(2-trimethy1silany1oxy—5—

trimethylsilanyloxymethylphenyl)~propy1]—amine,

(t)-[3-(3-diisopropyiamino—1—pheny1propy1)—4~trimethyl-

silanyloxyphenyll—methanol, ‘ ’

(i)—diisopropyl—[3-(S-methoxymethyl—2—trimethylsilany1-

oxyphenyl)~3-phenylpropylamine,

(t)-diisopropyl-[3?(5-ethoxymethyl-2-trimethylsilanyl—

oxyphenyl)~3~phenyipropylamine, I V T

.(i)-[4—(tert.—butyl-dimethylsilanyloxy)-3-(3-diiso—

.propylamino-l—phenylpropyl)-phenyl]—methanol,

(i)-acetic acid 4-(tert.~butyl—dimethylsilanyloxy)-3-(3-

diisopropylamino—l—phenylpropyl)—benzyl ester,

(i)—4-(tert.—butyl—dimethylsilany1oxy)-3-(3-diisopropyl—

amino—l—pheny1propy1)-phenol, .

(i)-acetic acid 4»(tert.ébutyl-dimethylsilanyloxy)-2—(3—

diisopropylamino—l—phenylpropyl)—phenyl ester,

(i)-{3-[2-(tert.-butyl-dimethylsilanyloxy)—5—(tart.-

butyl-dimethylsilanyioxymethyl)—phenyl]—3—phenylpropyl}~

diisopropylamine,

(i)-[4-(cert.-butyl—diphenylsilanyloxy)-3—(3~diiso—

' propylamino—1-phenylpropyl)-phenyl]—methanol,

(i)—acetic acid 4-(tert.—butyl—diphenylsilanyloxy—

methyl)-2-(3—diisopropylamino—1—phenylpropyl)—phenyl

ester, I '

_(i)-4-(tert.-butyl—diphenylsilanyloxymethyl)—2—(3—diiso—

propylamino-1-phenylpropyl)-phenol,

(i)-(3-I2-(tert.—butyl—diphenylsilanyloxy)-5-(tert.4 _

butyl—diphenylsi1anyioxymethyl)-phenyl]-2-phenylpropyl}-

diisopropylamine,

(i)~acetic acid 4-benzyloxy—3-(3-diisopropylamino~1-

phenylpropyl)-benzyl eeter,

(i)—benzoic~acid-4~benzyloxy—3-(3—diisepropylamino—1-

phenylpropyl)-benzyl ester,
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(:) -isobutyric acid 4—benzy1oXy-3- (3-C1iisoprcpylamino~1—

pheny1propyl)~benzy1 ester,

(i)-2-(3-diisopropylamino—1-phenylpropyl)-4-(1B—D—'

glucuronosyloxymethyl)-phenol.

F) bbarbonates and carbamates represented by the general

formulae VII and VIII

 
- . ' . . - 2

whereln Y, Z and n are as defined above and wnereln R1

and R” represent a Cf<g alkoxycarbonyl group or

wherein R‘ and R5 are as defined above,
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Particularly preferred carbonates and carbamates are

listed below:

(i)—N-ethylcarbamic acid 2-(3—diisopropylamino—1-phenyl-

propyl)-4-hydroxymethylphenyl ester,

(t)¢N,N-dimethylcarbamic acid 2—(3—diisopropylamino-1-

Aphenylpropyl)-4-hydroxymethylphenyl ester,

(i)-N,N-diethylcarbamic acid 2—(3-diisopropylamino-1-

phenylpropyl)—4—hydroxymethylphenyl-ester,

.(i)—N—phenylcarbamic acid 2-(3—diisopropy1amino—1—'

phenylpropyl)-4-hydroxymethylphenyl ester,

(i)-[2—(3—Diisopropylamino—1—phenylpropyl)-4-hydroxy~

methyl—phenoxycarbonylamino]acetic acid ethyl ester

hydrochloride , '

(:)—N-ethylcarbamic acid 3;(3—diisopropylamino-1—phenyl-

prcpyl)-4~N—ethylcarbamoyloxybenzyl ester,

(i)—N,N-dimethylcarbamic acid 3-(3-diisopropylamino—1-

phenylpropyl)-4-N,N-dimethylcarbamoyloxybenzyl ester,

(i)-N,N-diethylcarbamic acid 3-(3—diisopropylamino—1-

,phenylpropyl)74-N,N—diethylcarbamoyloxybenzyl ester,

(i)-N—phenylcarbamic acid 3—(3-diisopropylamino-1-

phenylpropyl)-4-N-phenylcarbamoyloxybenzyl ester,

(i)—{4-[2-(3—diisopropylamino-1—phenylpropy1)‘\ghydroxy-

methylfihenoxycarbonylamino]-butyl}-carbamic acid 2-(3-

diisopropylamino-1—phenylpropyl)44-hydroxymethylphenyl

ester, A

(i)—carbonic acid 2-(3—diisopropylamino-1—phenylpropy1)-

' 4—hydroxymethylphenyl ester ethyl ester,

(1)-carbonic acid 2-(3—diisopropylaminoe1—phenylpropy1)-

4-hydroxymethylphenyl ester phenyl ester,

(i)-carbonic acid 2-(3-diisopropylamino—1—pheny1propy1)-

4—ethoxycarbonyloxymethylphenyl ester ethyl ester,’

(i)-carbonic acid 2-(3—diisopropylamino-1-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 f CH2} and may range from

0to6,

(ii) (i)-Benzoic acid 2-(3=diisopropylamino—l—phenyl-

propyl)-4-sulphooxymethyi—phenyl ester

(iii) Po1y—co—DL-lactides of 2-(3-diisopropylanino—

phenylpropyl)-4-hydroxymethyl-phenol

(iv) (i)-2-(3—Diisopropy1amino-1-phenylpropyl)~4-(1B-D-

glucuronosyloxymethyl)-phenol having the formula

0-H‘ I

 “Y 
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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 isomers, 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 phenolic monoesters rep-

resented by the general formula II

R1

YO
O

  N\|/H

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

H

R -C-LG

wherein LG represents a leaving group selected from halo-

genide, carboxylate and imidazolide and R1 is as defined

above, in an inert solvent in the presence of-a conden-

sating agent.

Preferably, the acylating agent is selected from

0- o o

1 II II n
R -C—Hal or R‘-C-0-C-R’,

wherein Hal represents a halogen atom, preferably a chlorine

atom, and R1 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 o . o ’
n It '1 .-.U

C‘Hal-C— (CI-I3)n—C—-Hal or

l__o__.l

wherein Hal represents a halogen 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

phenolic monoesters of formula II or formula II’ (wherein n
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is 0-12), respectively, if polyfunctional acylating 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 mixture or of op-

tically active compounds in accordance with the formulae
shownbbelow:

 
- - A H \ I OH

mtg",-mediate Rs Intermediate R-(+.) - Intermediate S-(-)

Alternatively, structures of formula II or II’ may be obtain-

ed by regioselective deprotection of a protected benzylic hy-

’droxy group (chemically or enzymatically: T; W. Greene, P. G.

M. Wuts, "Protective Groups in Organic Chemistry", 2nd Ed.,

J: Wily & Sons, New York 1991).

The identical diesters represented by the general formula III
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as defined above can be prepared by a process which comprises

treatment of a compound of the formula

 
with at least two equivalents of the acylating agent

R‘-c(=o)—LG as defined above.

Thus, the aforementioned di-acyl compounds are readily acces-

sible if an at least two—molar excess of an acylating agent

is used in the above—mentioned 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

_ ; 04? xjgfi
AA
 

 
wherein R‘ denotes a benzyl group can be used instead of In-

termediate 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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wherein R1 is as defined above can be prepared by a process

which comprises treatment of a compound of the formula

   
at room temperature and under anhydrous conditions with

activated esters in the presence of enzymes selected from

‘lipases or esterases.

Hence, this process relates to the preparation_of phenols

with para acyloxymethyl substituents (cf.-formula V). These
compounds can be prepared in several chemical steps from in-

-termediates such as formula I, where R represents hydrogen
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 Rico 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 formula IV

 
Formula lv

wherein R1 and R2 are as defined above can be prepared by a

process which comprises acylation of the above—mentioned

benzylic monoester represented by the_genera1 formula V

R‘ffo OH \1:/
TA/\‘. I _ Y 

Fommla V

wherein R1 is as defined above or of a phenolic monoester

represented by the general formula II

R1

YO
Y

Y 
Formula II
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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 represented by the general formula VI

 
Formula VI

as defined hereinbefore wherein Rn is hydrogen can be pre-

Apared 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

 
Formula VI

wherein R” and R“ are as defined hereinbefore, comprises

acid or base treatment of free benzylic alcohols selected

from

and  
and

Ffirmula ll
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_or

 
Fomxula VI!

wherein R” is hydrogen and R” represents a Crig alkoxycar-

bonyl group or

K

R5

'N-’CO-

wherein R‘ and R5 are as defined above

or of benzylic acylates selected from
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R3”
\\ 0 \\,/

“Br I ’ ‘Y
O A/\A

1'-‘om4uiall| Fomuaiv

FurmuiaV
 

wherein R1 and R2 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 formula

wherein R" is as defined above with an alkylating agent ‘

selected from alkyl halogenides, 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

ybenzylic 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 ale

cohols such as Intermediates A and B or compounds of formulas

II or VI (in which Rm 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 (Rn = alkyl) using alkylating agents such

as e.g. alkyl halogenides, alkyl sulphates, alkyl triflates

or employing Mitsunobu type reaction conditions (Synthesis

1981, 1423). 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,

3C. Guyard, C. Thurieau, J.-L. Fauchere, Helv. Chim. Acta 76:

2465-2472 [1993]; Y. Kawazoe, M. Nomura, Y. Kondo, K. Kohda,

Tetrahedron Lett. 26: 4307-4310 [l987]).

carbonates and carbamates represented by the general formulae
VII and VIII
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- A/\A

Famwla VH

 
as defined hereinbefore can be prepared by a process which

comprises reacting a compound selected from the group con-

sisting of
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wherein R1 is defined as above, n is 0 to 12, En is benzyl,

M or Rn'is hydrogen with activated carbonyl compounds or

carbonyl precursor reagents selected from halofcrmates,

ketenes, activated esters, mixed anhydrides of organic or

inorganic acids, isocyanates and isothiocyanates.

The coupling reactions can be carried out in iner: 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, aliphatic or aromatic acyl, or car-

hamoyl, and R” represents -C(=O)—Y—R§, wherein Y and R? rep?
resent O, S, NH and alkyl or aryl} respectively. Polyfunc—

tional reagents give the corresponding derivatives. For ex-

ample, diisocyanates or di-carbonylchlorides provide com-

pounds of formula VIII where 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 compounds according to the present invention in the form

of free bases or salts with physiologically 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 pharmaceu-

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 phosphate, 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 the 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 incontinence 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 weight of the patient and the severity of the condition

to be treated. The daily dosage 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 pharmacological tests.

I; Experimental

1. . General

All compounds'were fully characterized by'1H and “C NMR

spectroscopy (Bruker DPX 200). The chemical shifts reported

for “C NM spectra (50 MHz, ppm values given) refer to the

solvents CDCl3 (77.10 ppm), dideuterio dichloromethane

(CD531, 53.8 ppm), cDgn>(49.oo ppm) or hexadeuterio di-

methylsulphoxide (DMSO—d5, 39.70 ppm), respectively. 1H NMR

data (200 MHz, ppm) refer to internal tetramethylsilane).
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Thin~layer chromatography (tlc, RE'values reported) was

conducted on precoated $x10 cm E. Merck silica gel plates

(60F254), spots were visualized by fluorescence quenching or

spaying with alkaline potassium permanganate solution.

A Solvent systems: (1), ethyl acetate/n-hexane (30/70, v/v-

%);(2), toluene/acetone/methanol/acetic acid (70/5/20/5, v/v-

%); (3), n—hexane/acetone/diethylamine (70/20/10, v/v—%);
(4), n-hexane/acetone/triethylamine (70/20/10, v/v-%); (S),

ethyl acetate/n-hexane/2—propanol/triethylamine (60/40/20/1,

v/v—%); (6), ethyl acetate/triethylamine (90/10, v/v—%); (7),

cyclohexane/acetone/acetic acid (80/20/0.5,‘v/v;%).

Optical rotations were measured at 589.3 nm and room tempera-

ture on a Perkin_Elmer Polarimeter Type 241.

Melting points (mp) reported are uncorrected and were deter-

mined on a Mettler FP 1 instrument. .

IR spectra were taken from a Perkin-Elmer FTIR spectrometer

Series 1610, resolution 4 cmqh

Gas chromatography—mass spectrometry (GC—MS): spectra (m/z

values and relative abundance (%) reported) were recorded on

a Finnigan TSQ 700 triple mass spectrometer 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 abundance reported.

2. Synthesis of Intermediates A and B

3—Pheny1acrylic acid 4-brompphenyl 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 triethylamine (40.6 g). After stirring for 18 hrs at’
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room temperature the mixture was washed with water (250 ml),

1 M aqueous HC1, and dried over anhydrous sodium sulphate.

Evaporation in vacuum left solid 3-phenylacrylic acid 4-bro-

mophenyl ester (121.0 g, 99.8% yield), m.p. 113.3°C, tlc: (1)

0.83. NM(CDCl3): 116.85, 118.87, 123.49, 128.38, 129.06,

130.90, 132.49, 134.02, 147.07, 149.84, 165.06.

(i)-6—Bromo—4—pheny1chroman-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 recrystallization of the residue from boiling ethanol

(150 ml) yielded 26.3 g (43.8% yield) of pure, crystalline

(i)-6-bromo-4-phenylchroman-2—one, m.p. l17.8°C, tlc: (1)

0.67. NMR (CDC13): 36.56, 40.51, 117.29, 118.87, 127.47,
127.89, 128.33, 129.32, 131.07, 131.79, 139.42, 150.76,

166.84.

(r)-3-(2-Benzyloxy—5-bromophenyl)—3—phenylpropionic acid

methyl ester 4

‘ A.suspension consisting of (i)-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 ml) and the extract was washed with

water (2’x 200 ml) and aqueous sodium carbonate. Drying

(NagSO,) and rotoevaporation left 121.8 g (102.1% crude
yield) of (i)-3»(2—benzyloxy—5-bromophenyl)-3-phenylpropionic

acid methyl ester as a light yellow oil, tlc: (1) 0.77; NMR

(CDCI3): 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, 130.55,

134.41, 136.44, 142.37, 154.94, 172.08.

(i)-3-(2-Benzy1oxy-5-bromophenyl)-3-phenylpropionic acid

A solution of (r)—3—(2—benzyloxy-5-bromophenyl)-3-pheny1-

propionic acid methyl ester (0,391 g, 0,92 mmol) in ethanol

(5 ml) was treated at 50°C with excess aqueous sodium 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-bromophenyl)-3-phenylpropionic acid,

colourless crystals, m.p. 124.9°C; tlc: (1) 0.15 (starting

material methyl ester 0.75); NMR (CDCl3): 39.15, 40.26,

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/V410 (14/11%, M“), 394/392

(15/13%), 321/319 (17/22%), 304/302 (17/21%), 259 (24%), 194

(22%), 17a (21%), 157 (55%), 152 (49%), 92 (100%). IR (KBr):

3434, 3030, 1708, 1485, 1452, 1403, 1289, 1243, 1126, 1018,

804, 735, 698, 649. Calculated for C2fifi,BrO3 (mol-wgt;

411.30): C 64.25%, H 4.66%, Br 19.43%, 0 11.67%; found:

C 63.72%, H 4.70%, Br 19.75%, 0 11.80%.

Alternatively, the crude reaction mixture from the above de-

scribed synthesis of (i)-3-(2-benzyloxy—5-bromophenyl)-3-

phenylpropionic acid methyl ester was evaporated, redissolved

in warm ethanol, and treated with excess aqueous potassium

hydroxide solution. Acidification to pH 3 (conc. hydrochloric

acid) and cooling to 4°C resulted in the formation of a sol-

id, which was filtered off after 18 hrs, washed repeatedly
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with water and dried to yield (i)—3—(2—benzy1oxy—5-bromo-

phenyl)-3-phenylpropionic acid in 82% yield.

a) Resolution of 3-(2-benzy1oxy—5-bromophenyl)-3-

phenylpropionic acid

R-(-)—3-(2-Benzyloxy—5-bromophenyl)—3—pheny1propionic acid

Warm solutions of (i)-3-(2-benzyloxy-5—bromophenyl)—3—pheny14

propionic acid (815.6 g, 1.85 mol) and 1S,2R—(+)—ephedrine
hemihydrate (232.1 g, 1.85 mol) in 2000 ml and 7oo ml, re-

'spectively, of absolute ethanol were combined and then alg

lowed to cool to 0°C. The precipitate formed was collected,

washed with cold ethanol and dried in vacuum to give 553.2 g

of the ephedrinium salt of the title compound (m.p. 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—

'benzy1oxy—5—bromophenyd)—3—pheny1propionic acid 1S,2R—(+)—

ephedrinium salt in 75% yield, colourless crystalls, m.p.

158.6°C, e.e. 97.6% (HPLC). NMR (CDCI3): 9.53, 30.90, 41.54,

42.83, 51.45, 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 ephedrinium salt were dissolved in.a
mixture of acetone (5 ml) and ethanol (10 ml). After treat-

ment with water (0.4 ml) and cone. (37%) aqueous hydrochloric

acid_(0.34 ml), the solution was evaporated in vacuum, and

the residue was redissolved in 1M aqueous 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-Benzyloxy—5-bromophenyl)-3-phenY1-
propionic acid as a colourless oil which slowly solidified I

(0.4 g, 98% yield), m.p. 105.6°C (from ethyl acetate/n-
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heptane); tlc: (7) 0.21; Ealpw = -21.1 (c = 1.0, ethanol),

e.e- 99.9% (HPLC). NMR: identical with the racemic acid.

S-(+)—3-(2-Benzy1oxy-5—bromopheny1)-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 M aqueous hydrochloric acid followed by

water. After drying (Na2SO4), filtration, and evaporation

479 g of crude S-(+)-3-(2-benzyloxy—S—bromophenyl)~3—pheny1-

propionic acid were obtained as a yellow viscous oil. The

pure S—(+) enantiomeric acid was converted into the lR,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 (CDCI3): 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-5-bromophenyl)-3—phenylpropionic acid

was obtained in quantitative yield from this ephedrinium salt

by the method described above for the R—(—) acid, tlcz (7)

0.20, e.e. (NMR) > 99%," mp 105.500; :a1,,=° = +22.5 (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—bromcphenyl)-3-phenylpropionic acid 0

OR _ ' . OBI!

‘ ffff’. / OH ———.
8 CH0 Bl’ Bl’

R = H

R = Bn (benzyi)  
2-Benzyloxy-5—bromobenzaldehyde

To a solution of 0.1 mol of 57bromo—2—benzaldehyde in THF

(150 ml) was added 0.1 mol of K§CO3 and 0.11 mol of benzyl

bromide. The mixture was refluxed for 2 hrs and water (500

ml) was added. After addition of ethyl acetate (400 ml) and
stirring the organic layer was washed with water, dried

(sodium sulphate)_and 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-Benzyloxy—5-bromophenyl)-acrylic'acid

A miiture of 2—benzyloxy-5-bromobenzaldehyde (0110 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 hrs. was

collected by suction and recrystallized from a minimum of

boiling methanol.

3—[3-(2—Benzy1oxy—5—bromopheny1)eacryloyll-(4R)-4-pheny1-

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

tetrahydrofuran. 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—[3—(2—benzyl-

oxy—5—bromopheny1)—acryloyll-(4R)-4—phenyloxazolidin-2-one

was isolated by extraction with ethyl acetate:

3-[3-(2-Benzy1oxy—5-bromophenyl)-(3S)-3—pheny1propiony1]-

(QR)-4¥phenyloxazo1idin—2-one I

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

(21.0 g) and dimethylsulfide (45 ml) in dry tetrahydrofuran
(150 ml) was added dropwise 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—one (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 was 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-Benzy1oxy—5-bromophenyl)-3-phenylpropionic acid

A solution of the above described 3~[3-(2—benzyloxy—5-bromo-

pheny1)-(3S)?3-phenylpropionyll—(4R)-4—phenyloxazolidin-2—one

in tetrahydrofuran (300 ml) and water (100 ml) was cooled to

05C 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 aqueous phase was acidi-

fied with aqueous hydrochlorio acid-(10%) and crude S~(+}—3—
(2-benryloxy-5-bromophenyl)—3—pheny1propionic acid was ex-

tracted with tert.—butyl—methylether.

HPLC analysis (Chiralpak AD, mobile phase hexane/2—propan—

ol/trifluoro acetic acid [92:8:O.1, vol/vol-%); flow 1.0

- ml/min, detection 285 nm) indicated an enantiomeric ratio

-93E7 (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. 1998, Vol. 37, p.

2349) or (1R,2S):(-)-ephedrine hemihydrate as described

above. The S-(+)-3-(2-benzy1oxy~5-bromophenyl)-3-phenyl-

propionic acid was isolated after acidification of aqueous
solutions of the diastereomeric salts. It forms colourless

crystals which gave an optical rotation of [aJD” = +21.6

(c = 0.5, MeOH).

R-(-)-3-(2-Benzyloxy-S-bromophenyl)-3-phenylpropionic‘acid
Conjugate organocuprate addition of phenylmagnesiumbromide to

3—[3-(2-benzyloxy—5—bromophenyl)—acryloyl]—(4S)—4-phenoyloxa-

zo1idin§2—one as described above for the S-(+)enantiomer gave

crystalline R—(-f-3-(2-benzy1oxy—5-bromophenyl)-3-pheny1-

propionic acid in an e.e. of 99.6% after two recrystalliza-
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tions.- ‘[a],,“ = -21.7 (c '= 0.5, Meoi-I).

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

(i) Phenylpropanol Route

  
OH'

(i)-3-(2-Benzy1oxy—5-bromophenyl)—3—phenylpropan-1-ol

A solution of the methy1(i)—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

ether. The combined extracts were gradually washed with

hydrochloric acid, sodium hydroxide solution, distilled

water, and then dried (Na,SO4) to give a light yellow viscous‘

oil (108.8 g, 96.3% yield) after evaporation which gradually

.crystallized, m.p. 73.8°C, tlc: (1) 0.47, (:)-3-(2—benzy1oXy-

5-bromophenyl)~3—phenylpropan—1—ol. NMR (CDCl3): 37.52,

39.52, 60.84, 70.54, 113.54, 113.83, l26.29, 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 (i)—3-(25

benzyloxy-5-bromophenyl)-3-phenylpropionic acid with lithium

aluminium hydride in tetrahydrofuran (30 min, 25°C), 31%

yield.
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~(i)-Toluene-4-su1phonic acid 3-(2—benzy1oxy-5-bromophenyl)-3-

phenylpropyl ester

A cooled (5°C) solution of (i)-3-(2-benzyloxy~5—bromopheny1)=

3-phenylpropan—l-ol (108.0 g) in dichloromethane (300 ml) was

treated with pyridine (79.4 ml) and then p—toluenesulphonyl

chloride (60.6 g) in dichloromethane (200 ml). Afiter 18 hrs.

at room temperature the solvent was removed 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 (1)-toluene-4-sulphonic acid 3?

A(2ébenzyloxy-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 (CDC13): 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.

(i)-[3-(2—Benzy1oxy-5—bromopheny1)-3-phenylpropyl]-diiso-

propylamine

A solution of the (i)4to1uenesulphonate ((i)—toluene-4—sul—

phonic acid 3-(2—benzy1oxy-5-bromophenyl)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_

A 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 (Na2S04) and evaporated to

provide (i)~[3—(2<benzy1oxy=5—bromophenyl)r3-phenylprOpy1J-

diisopropylamine as a hrown and viscous syrup (94.5 9. 77-9%-
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Ayield), tlc: (2) 0.49. NMR (CDCl3): 20.65, 20.70, 36.70,

41.58, 43.78, 48.77, 70.24, 113.52.126.02. 127.96, 128.20,

128.36, 129.82, 130.69, 136.34, 136.76, 144.20, 155.15.

(ii) Phenylpropionamide Route‘

 
S-(+)-3-(2-Benzyloxy—5Fbromophenyl)e3—phenylpropiony1

chloride H

Thionylchloride (4.5 g, 2.8 ml, 37.8 mmol) and some drops of

dimethylformamide were added to a solution of S—(+)f3—(2—

benzyloxy-5—bromophenyl)-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 in vacuum gave the
acid chloride as a light yellow liquid in almost quantitative.

yield (10.7 g). Conversion of an aliquot to the methyl ester’

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

S-(+)-N,N-Diisopropyl-3-(2-benzy1oxy-5-bromophenyl)-3?

phenylpropionamide

A solution of S-(+)—3—(2-benzyloxy-5-bromophenyl)-3-phenyl-

propionyl chloride (9.6 g, 22.3 mol) in ethyl acetate (40

ml) was added dropwise to a stirred and cooled (3°C) solution

of diisopropylamine (6.4 g, 49.0 mmol) 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 water, 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—phenylpropionamide showed a
single spot on tlc: (Rf 0.70 (4)). NMR (CDCl3): 18.42, 20.46,

20:63, 20.98, 39.51, 41.44, 45.76-, 48.763, 70.00’, 112.84,

113.64, 126.10, 126.45, 127.34, 127.78, 128.20, 128.36-

129.93, 130.59, 135.18, 136.52, 143.52, 155.17, 169.61.

(i)-N,N-Diisopropy1-3-(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-bromophenyl)—3-phenylpropyllFdiiso-

propylamine _ I
To a stirred solution of (i)—N,N-diisopropyl-3-(2-benzylOxy-

5—bromophenyl)—3—phenylpropionamide (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 sulphuric acid. The aqueous

phase was washed several times with diethyl ether, adjusted
to pH 10-12 (aqueous NaOH), and extracted with diethyl ether.

The extract was dried (sodium sulphate), filtered and eva-

porated to dryness in vacuum to leave 8.1 9 (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—pheny1propy1]-diiso-

propylamine

Repetition of the reaction sequence by using S—(+)-3-(2-

benzyloxy—S-bromophenyl)-3—phenylpropionic acid as the

starting material gave S—(+)-[3-(2-Benzyloky-5-bromophenyl)e

3—phenylpropyl]-diisopropylamine as a viscous colourless oil,

[a]D” = +l8.S (c = 10.0, ethanol), e.e. of a representative

batch 99.4%

R—(—)-[3-(2—Benzy1oxy-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—(s)—[3-(2—Benzyloxy-5—bromophenyl)-3-

phenylpropyl]—diisopropylamine as a viscous colourless oil,

[alfz = —17.3 (c = 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-Benzy1oxy-3-(3-diisopropy1amino—1-phenylpropyl)-benZ°i¢

acid hydrochloride

. An ethereal Grignard solution, prepared from the above (i)-

amine (22.8 g), ethyl bromide (17.4 g) and magnesium (6.1 g)

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-

raturei 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

(i)-4-benzyloxy-3-(3-diisopropylamino—l-phenylpropyl)—benzoic

acid hydrochloride (14.7 g, 64.3%-yield), m.p. 140°C (dec.),

"tlc: (2) 0.33. NMR (CD§ND): 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, 137.50, 143.30,

161.11, 159.70.

(i)-[4—Benzy1oxy-3-(3-diisopropy1amino—1-phenylpropyl)—

phenyl]-methanol

Intermediate A (n 1)

y The (i)—hydrochloride was converted into its methyl ester

(MeOH, trace sulphuric acid, 6h reflux) and the free oily
base thus obtained (28 g; tlc (2): Rf 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 (i)-[4—benzyloxy-3-(3-diisopropylamino—1—phenyl-

propy1)—phenyl]-methanol (26 g, 98.9% yield), as an oil

which gradually crystallized, m.p. 86.4°C, tlc: (2) 0.32. _

NMR (CDCl3): 20.53, 20.61, 36.87, 41.65, 44.14,_48.82, 65.12,

.70.09, 111.80, 125.77, 125.97, 126.94, 127.55, 128.08,

(128.37, 128.44, 133.27, 134.05, 134.27, 137.21, 144.84.

Intermediate A 
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(i)-[4-Benzy1oxy—3-(3-diisopropy1amino—1-phenylpropyl)-

phenyl] - [C21-I] methanol

Intermediate dz-A (n_= 2)

Repetition of the above described reduction of the methyl-

ester of (i)—4-benzyloxy-3-(3-diisoprQpylamino—1—phenyl—

prqpyl)—benzoic acid by the use of lithium aluminium deu-

teridevgaveI(i)-[4—benzyloxy—3—(3-diisopropylamino—1—phenyl+

propyl)—phenyl]-[C1H]methanol, colourless amorphous solid in
7796- yield; tlc: (2), 0.33. NMR (CDC13):. 20.46, 20.55, 36.477,

41.62, 44.09, 48.77, multiplett centred at 64.96, 70.05,

111.76, 125.72, 127.34, 128.03, 128.32, 128.38, 133.15,

133.99, 137.17, 144.80, 155.52.

(i)—2-(3-Diisopropy1amino—1-phenylpropyl)-4-hydroxymethy1¥

phenol

Intermediate B'(n = 1)

A solution of Intermediate A (9.1 g) in methanol (100 ml) was

hydrogenated over Raneynickel (4.5 g) under ambient condi-

tions. After 5 hrs thin layer chromatography indicated com-

plete hydrogenolysis. The catalyst was filtered off and the

solution evaborated to dryness to leave an oil (6.95 g, 96.5%

yield) which gradually solidified, (1)4-2-(3-diisopropy1amino—

1-phenylpropyl)~4-hydroxymethylphenol, m.p. 50°C, tlc: (2)

0.15. NMR (CDCI3): 19.42, 19.83, 33.22, 39.62, 42.27, 48.27,

65.19, 113.32, 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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lhtenfiediate B 
S-(-)-2—(3-Diisopropylamino-1-phenylpropyl)-4—hydroxymethyl-

phenol I

Hydrogenolysis of S~(—)—[4—benzyloxy-3-(3—diisopropylamino—1—

phenylpropyl)—pheny1]—methanol (prepared from S—(+)—3—(2—

benzyloxy-S—bromopheny1)—3—phenylpropionic acid as described

for the racemic series) gave the title compound in 85% yield,

colourless solid; m.p_ 2 50°C, [alnn = -19.8 (c = 1.0,

ethanol); NMR (CDCl3): 19.58, 19.96,, 33.30, 39.52, 42.10,

48.00, 65.40, 118.58, 126.31, 126.57, 127.16, 127.54, 128.57,

132.63, 132.83, 144.55, 155.52. I

S-(+) hydrochloride: colourless, non—hygroscopic solid, m.p.

186 4°C (dec.); [aJD” e +5.5 (c = 0.5, water). NMR (DMso—da:

16.58, 18.17, 31.52, 41.37, 45.90, 54.02, 53.07, 115.18,

125.05, 125.37, 128.03, 128.45, 129.04, 133.12, 143.88,

153.77. 8 '

R—(+)—2-(3-Diisopropy1amino-1-phenylpropyl)-4-hydroxymethyl—

phenol

'Hydrogenolysis of R—(+)-[4—benzy1oxy-3-(3—diisopropy1amino—l-

phenylpropyl)-phenyl]-methanol (prepared from R-(-)—3—(2-

benzyloxy-S—bromophenyl)-3—phenylpropionic acid as described

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

R-(-) hydrochloride: colourless, non—hygroscopic solid, m.p.

179.a_°c (dec.); [a],,” = -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, 128.46, l29.05, 133.13, 143.89,
153.79.

S—(+)—mandelate: m.p. 139.7°C, [a]Dn = +38.3 (c =.1.0,

ethanol)

(i)42—(3—Diisopropy1aminoF1—pheny1propy1)~4-hydroxy-

Ififilmethyl-phenol

Intermediate d3—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-diisopropylamino—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

(i)-[4-benzyloxy-3-(3—diisopropy1amino-1—phenylpropyl)-

phenyll - [21-I,]methano1 0

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. NIVIR (CDc1_,_): 20.46, 20.55, 35.77, 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, 128.03, 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—1—phenylpropyl)—phenyl]-[%g]methanol (0.129 g, 0.29
mmol) in a suspension of methanol-(S ml) and wet Raney—Nickel

(0.1—0.2 g) was stirred at room temperature under an atmos~

phere of deuterium gas (fig). After 1 hr tlc indicated com-

éplete 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% yield,

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 (CDCl3): 19.57, 19,594, 33.33, 39-.56,~42.18, 48.07, 48.43,

multiplett centred 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%). ' ’

‘° 0 N  
0 Intermediate dz-B

n = 2, deuterium

(i)42-(3-Diisopropylamino—1-phenylpropyl)-4—hydroxy-

[fig]methy1?phenol

Intermediate dz-B
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(iii) Heck—Cuprate-Route to Intermediate B

 

N(I-Pr), ..————:—  
intermediate B

N,N—Diisopropyl-acrylamide

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—diisopropy1amine in dichloromethane (500

ml). After 2 hrs the precipitated ammonium salt was filtered

off and the filtrate was washed with 1M hydrochloric_acid (3
x 100 ml), dried (sodium sulphate), and evaporated to dry-

ness. N,N—diisopropyl—acrylamide was obtained as a slight

yellow liquid in 4Q% yield and ca. 99% purity. NMR (CDCl3)=

20.54; 21.25, 45.66, 48.10, 125.52, 130.70, 166.17. I

(E)-N.N-Diisopropy1—3-(2-methoxy—5-methoxycarbonylphenyl)-
acrylamide

((E)-3-(2-Diisopropylcarbamoyl-vinyl)-4-methoxybenzoic acid

methyl ester)

The reaction was carried out 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), anhydrous 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: Rf 0.46; solvent system (1)). Aft-

er cooling to room temperature 50 ml of an aqueous 2N HCl

solution was added. The reaction was diluted with dichloro-

methane (50 ml) and the precipitated grey palladium metal was

filtered off. The organic phase was washed with five portions
(50 ml each) of 2N aqueous hydrochloric acid, dried (MgSO4)

and evaporated to dryness. The remaining off—white solid was

recrystallized from ethyl acetate/n—hexane to give 4.40 g

(E)-N,N—diisopropy1-3-(2—methoxy-5—methoxycarbonylpheny1)-

acrylamide in 69% yield, m.p. 139—l40°C, tlc: (1) Rf 0.40.

NMR _(CD2C12): 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.

(Ms (EI, DI, 105°C): 319 _(M", 22), 304 (6%), 276' (8%), 219

7 (100%) , 187' (18%), 160 (7%).

(r)—N,N-Diisopropy1-3-(2-methoxy—5—methoxycarbony1pheny1)-3-

phenylpropionamide

((i)-3-(2-Diisopropylcarbamoy1—1-phenylethyl)-4-methoxy-

benzoic acid methyl ester)_

The reaction was carried out under an atmosphere of dry and

oxygen-free nitrogen gas. All solvents and_reagents were

dried before use.

A dark green solution of lithium diphenylcuprate was prepared

"by addition of phenyllithium solution (12 ml, 24 mmol, CYC10‘
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hexane/diethyl ether) to a cooled (0°C) and stirred suspen-

‘sion of copper—I bromide dimethylsulphide adduct (2.71 g, 13

‘mmol) in diethyl ether (40 ml). This solution was cooled to

—78°C and then subsequently solutions were added of tri-

methylchlorosilane (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 reaction was stirred for one H.
hour at -78°C, warmed to room temperature and then quenched

by the addition of 150 ml of_a saturated aqueous solution of
ammonium chloride. After 90 min the organic phase was washed

with two portions (100 ml) of half saturated aqueous sodium

chloride, dried (MgSO4) 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-3-(2—methoxy-5-methoxycarbonylphenyl)-3-

phenylpropionamide

as a viscous slightly yellow syrup (1.8 g, 44% yield).

NMR (CDfiHQ): 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. M5 (EI, DI, 105°C):

:97 (M*‘, 41%), 355 (5%), 322 (2%), 269 (3%), 255 (14%), 237

(7%), 165 (5%), 128 (12%), 91 (43%), 53 (100%). V I

(i)—2-(3~Diisopropylamino-1-phenylpropyl)-4-hydroxymethy1-

phenol V

A solution of (i)—N,N-diisopropyl-3-(2-methoxy-5—methoxy-

carbonylphenyl)—3—phenylpropionamide (0.79 g, 2.0 mmol) in

20 ml of tetrahydrofuran was cooled to 5°C and then treated

with 2.5 ml of 1M LiAlH,/THF. After stirring at room tem-
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_ perature for 18 hrs. finely powdered 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. 484S1°C. A portion of the material was converted into

the hydrochloride (ethereal hydrochloric acid), m.p. 186-

189°C (dec.). H '

Hydrogenolytic Deoxygenation of S-(-)e2-(3-Diisopropy1am1no-’

1—pheny1propy1)f4-hydroxymethylphenol

A mixture of S-(-)-2-(3—Diisopropylamino—1—phenylpropy1)-4-

hydroxymethylphenol (683 mg, 2.0 mmol, [a]:2 = -19.8 (C =

_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 5 hrs. The catalyst was filtered off
and the filtrate was evaporated to leave an oil. The residue

was redissolved in dichloromethane (25 ml) and the solution.

was washed with aqueous sodium hydrogencarhonate solution.

The organic phase was concentrated to dryness and the oily

residue taken up in ethanol (7 ml). Addition of D-(-)—tar-n

taric acid (300 mg) and storage of the clear solution at

—2S°C gave colourless crystals (310 mg) of ‘

S-(-)-2-(3-diisopropy1amino-1—pheny1propy1)-4—methylpheno1

D-(-) hydrogentartrate _

in 33% yield, tlc: (4) =1 0.55 (starting material 0.31) . tech,”

= -26.7 (C 1.0, methanol). NMR (CD§IN: 17.98, 18.37,

20.69, 33.68, 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.

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0082



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0083

wo 99158478 PCTlEP99/03212 .

_ 59 _

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. [ajnn = -26.3

(c = 1.0, methanol).

Preferred intermediates in the processes for the preparation

of the 3,3—diphenylpropylamines according to the present

invention are:

(i)-3-(2—Benzy1oxy—5—bromopheny1)—3—pheny1propanoic.acid.and

its salts, '

R-(-)—(2-Benzy1oxy-5—bromophenyl)-3-phenylpropanoic acid and

its salts,

S—(+)-(2—Benzyloxy—5—bromophenyl)-3-phenylpropanoic acid and

its salts,

(i)—2-(3-Diisopropylamino-1-phenylpropyl)-4—hydroxy—

[C3g]methyl—phenol,

S-(—)—2—(3—Diisopropylamino—1-phenylpropyl)-4—hydroxye

[C3y]methyl—phenol,

. R-(+)-2-(3-Diisopropy1amino—1—phenv1propyl)-4—hydroxy-

[C%fi]methyl—phenol‘and their salts.

3. Examples

a) Phenolic monoesters

aa) General procedure

Eaters of Carboxylic Acids

A stirred solution of (:5~23(3-diisopropy1amino—l—phenyl-

propyl)-4-hydroxymethylphenol (Intermediate B, 1.71 g, 5.01

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

chloride for compounds of formula Ii, 2.50 mmol for compounds
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of formula II‘) in 60 ml of dichloromethane was cooled to 0°C

~and then triethylamine (0.502 g, 4.96 mmol for compounds of

formula II, 1.05 g, 9.92 mmol for compounds of formula II‘),

.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), aqueous sodium hydrogen carbonate (5%,

25 ml), and water (25 ml). The organic phase was then dried

(sodium sulphate).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—Acy1amino Acids

Phenolic Monoesters

To a solution of the respective amino acid (2.0 mmol) in 0.7

ad 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 dichloromethanex

and triethylamine (0.5 ml) was added. The reaction was al-

lowed to stir for 2-8 hrs and then diluted with diethyl ether

(70 ml). Solid precipitates 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 was 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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bh) Salt 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 precipitation 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 above 100°C (with

decomposition).

The following compounds were prepared according to the method

described above and their analytical data are listed below:

,(i)-Acetic acid 2-(3—diisopropylamino~l—phenylpropyl)—4-

hydroxymethylphenyl ester, tlc: Rf 0.47 (4), NMR (CDCI3):

20.36, 20.68, 20.97, 36.59, 42.35, 43.83, 48.76, 64.58,

122.69, 125.61, 126.22, 126.7l, 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%).

(r)—Propionic acid 2-(3—diisopropy1amino-1—phenylpropyl)-4-

hydroxymethylphenyl ester, tlc: Rf 0.52 (4); NMR (CDCl3):

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%)

(r)rn-Butyric acid 2-(3-diisopropylamino—1—phenylpropyl)-4-

hydroxymethylphenyl ester, tlc: Rf 0.43 (4); NMR (CDCl3):

13.77, 18.40, 20.43, 20.51, 20.59, 36.15, 36.82, 42.16,.
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43.90, 48.83, 49.20, 64.58, 122.66, 125.98, 126.17, 126.74,

127.33, 127.94, 128.33, 136.79, 138.91, 143.82, 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/P-

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%)

(i)-Isobutyric acid 2-(3jdiisopropylamino—l—phenylpropyl)-4-

hydroxymethylphenyl ester, tlc: R, 0.43 (4); NMR (CDCI3):

(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, 128.34,

136.84, 138.84, 143.89, 147.85, 175.36

R—(+)—Isobutyric acid 2-(3—diisopropylamino-1-phenylpropyl)—

4—hydroxymethy1phenyl ester

Tlc: Rf 0.38 (4), starting material: 0.26; colourless oil

(yield 95%); NMR (CDCI3): 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; [a];° = +5.5

(c = 1.0, chloroform); NMR (CDC13): 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.

(i)-2,2—Dimethylpropionic acid 2-(3¥diisopropy1amino—1—

phenylpropyl)-4-hydroxymetfiylphenyl ester, t1C: Rf 0.49 (1);

.NMR (CDC13): 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%)

(i)—2-Acetamidoacetic acid 2-(3—diisopropylamino-1—pheny1—

propyl)—4—hydroxymethylpheny1 ester

((i)—2-[Diisopropy1amino)-1-phenylpropyl]—4-(hydroxy-

methyl)pheny1 2—(acety1amino)acetate) j

NMR (CD3OD): 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 A

(i)—Cyclooentanecarboxy1ic acid 2-(3-diisQpropy1amino-1-

phenylpropyl)—4—hydroxymethy1phenyl ester

Tlc: Rf 0.66 (4), starting material intermediate 3 (0.50),

colourless oil, yield: 82%. NMR (CDCl3): 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, 143.85, 147.92,. 175.05.
6

(r)—Cyc1ohexanecarboxylic acid 2—(3—diisopropylamino—l—

phenylpropyl)-4-hydroxymethylphenyl ester

TlC: Rf 0.67 (4), starting material Intermediate 3 (0.50), _
colourless oil, yield: 93%. NMR (CDClg): 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, l26.92,.127.92, 128.38, 136.65,

139.00, 143.72, 147.86, 174.40. '

(i)-BenZ0iC acid 2-(3-diisopropy1amino—1—pheny1propy1)-4-hy-

droxymethylphenyl ester

T1c:.R£ 0.31 (4); colourless syrup (99% yield, purity >

95%){gradua11y crystallized upon refrigeration; NMR (CDClfl:

20.41, 20.51, 36.65, 42.42, 43.85, 48.79, 64.70, 122.79,

'12S.74,_12_6.17, 126.83," 128.13, 128.28, 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-phenylpropyl)-4-

hydroxymethylphenyl ester

tlc Rf 0.30 (4); colourless syrup

Hydrochloride: colourless amorphous solid; [a];° = +l4.9

(c = 1.0, chloroform); » 7 7
NMR (CDCl3): 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, 128.72, 128.78, 129.02, 130.17, 133.96, 134.27,

140.81, 142.13, 147.91, 165.40.

(i)—4—Methylbenzoic acid 2-(3-diisopropylamino—1—phenyl—

propyl)-4-hydroxymethylphenyl ester

Tlc: Rf 0.30 (4), starting material Intermediate B: 0.24;

yield: quantitative, viscous light yellow oil; NMR (CDC13):

20.32, 20.50, 21.78, 36.13, 42.35, 43.98, 49.29, 64.66,

122.79, 125.81, 126.19, 126.70, 127.04, 128.30, 129.32,

129.76, 130.29, 136.94, 139.20, 143.61, 144.46, 148.04,

165.07. 9 '

Lc—Ms; 459 (M“, 3.5%), 444 (17%), 223 (2.5%), 195 (2%),
119 (48%), 114 (100%).

(i)-2—Methylbenzoic acid 2-(3-diisopropylamino—l-phenyl-

propyl)-4-hydroxymethylphenyl ester

viscous colourless oil, tlc: (4) 0.64 (starting material Rf

0.51), yield 84%. NMR (CDC13): 20.44, 20.53, 21.86, 22.01,

36.74, 42.36, 43.37, 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, 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—diisopropy1amino—l-phenyl-

propyl)-4—hydroxymethy1pheny1 ester

colourless syrup, tlc: (4) 0.47 (starting material Rf 0.51),

yield 82%. NMR (CDCI3): 20.39, 20.57, 20.96, 35.92, 42.29,

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,

_l43.64, 147.63, 151.37, 162.72, 169.73. LC-MS: 503 (Mk, 7%),

"488 (59%), 446 (6%), 326 (22%), 223 (9%), 213 (9%), 195 (9%),

‘(M

163 (14%), 121 (100%), 114 (88%).

(i)-l—Naphthoic acid 2-(3-diisopropylamino-1~phenylpropyl)-4-

hydroxymethylphenyl ester

colourless viscous oil, tlc: (4) 0.57 (starting material Rf

0.51), yield 82%. NMR (CDC13): 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 (ML, 8%), 480 (100%), 213 (7%), 165 (8%),

155 (95%), 127 (100%), 114 (90%). V

(i)—2-Napnthoic acid 2-(3—diisopropylamino41-pfienylpropyl)-4-

hydroxymethylphenyl ester '

colourless slightly yellow viscous oil, tlc: (4) 0.57

(starting material Rf 0:51), yield 71%. NMR (CDCl3): 20.47,

20.59, 36.71, 42.59, 43.85, 48.81, 64.82, 122.89, 126.89,

127.89, 128.19, 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

I 7%), 480 (98%), 223 (8%), 213 (6%), 195 (6%), 155 (8%).

155 (96%), 127 (100%), 114 (81%).

+.
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V(i)~4-Chlorobenzoic acid 2-(3—diisopropylamino-1-pheny1-

propyl)-4-hydroxymethylphenyl ester

‘Tlc: Rf 0.54 (4), starting material Intermediate B: 0.44;

yield: quantitative, viscous light yellow oil; NMR (CDC13):

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%).

(i)—4—Methoxybenzoic acid 2-(3-diisopropy1amino—l4pheny1—

propyl)-4-hydroxymethylphenyl ester

Tlc: Rf 0.47 (4), starting material Intermediate B: 0.42;

yield: 89%, viscous light yellow oil; NMR (CDC13): 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%).

(if-2-Methoxybenzoic acid 2-(3-diisopropylamino-1-phenyl—

propyl)—4—hydroxymethylpheny1 ester

Tlc: R£'O.40 (4), starting material Intermediate B; 0.42,

yield: 98%, viscous light yellow oil; NMR (CDCI3): 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, 137.11, 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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(i)—4-Nitrobenzoic acid 24(3-diisopropylamino-1—pheny1—

propyl)-4-hydroxymethylphenyl ester

Tlc: Rf 0.44 (4), starting material Intermediate B: 0.42;

yield: 78%, viscous yellow oil which slowly solidified; m.p.

123.6°C; NMR (CDCI3): 20.47, 20.62, 36.52, 42.66, 43.70,

48.75, 54.55, 122.51, 123.72, 125.91, 125.33, 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%).

(i)—2-Nitrobenzoic acid 2-(3—diisoprQpy1amino-1—phenyl-

prbpyl)-4-hydroxymethylphenyl ester

Tlc: Rf 0.32 (4), starting material Intermediate B: 0.42;

yield: 92%, viscous yellow oil which slowly solidified; NMR

(CDCI3): 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,
1-

1143.64, 147.63, 148.15, 163.90. LC-MS: 490 (M', 1%), 475

(11%), 327 (2.5%), 223 (2.5%), 195 (3%), 165 (3%), 150 (7%),

114 (100%). '

(i)—N-Acetylglycine 2-(3-diisopropylamino-1-phenylpropyl)-4-

'hydroxymethy1phenyl ester/(i)—2—Acetamiddacetic acid 2—(3-

diisopropylamino-1—phenylpropyl)-4-hydroxymethylphenyl ester

((i)—2-[Diisopropylamino—1-phenylpropyl]~4—(hydrokymethyl)-
phenyl 2-(acetylamino)acetate) H I

NMR (CDJXD: 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.

(.-E}-Malonic acid bis- (2- ((3-di1'sopropylamino—1-phenylpropyl)-

4—hydrQxymethy1phenyl]ester, tlc: Rf 0.38 (4); NMR (CDCI3):

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

(if-Succinic acid bis—[2—(3-diisopropylamino—1-phenylpropyl)—
4-hydroxymethyiphenyi]ester, tlc: Rf 0.40 (4); NMR (CDC1Q}

20.54, 20.63, 20.73, 30.69, 35.91, 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 1

(i)-Pentanedioic acid bis-[2-(3-diisopropylamino-1~pheny1-
propyl)-4-hydroxymethylphenyl]ester, tlc: Rf 0.43; NMR

(CDCI3): 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

(i)—Hexanedioic acid bis—[2-(3-diisQpropy1amino—1~1

phenylpropyl)-4-hydroxymethylphenyl]ester, tlc: Rf 0.43; NMR

(CDCl3): 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) ‘Identical diesters

(i)-Identical diesters (formula IiI)'were prepared and worked

up as described above with the exception that 2.4 mmol of

both triethylamine and acyl chloride (R?-COC1) were used. The

physical properties were similar to the bases and salts de-

scribed above.

.Diesters of N—acy1aminoacids 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:

(i)-Formic acid 2-(3-diisqpropylamino-1—phenylpropyl)-4-

formyloxymethylphenyl ester, tlc: Rf 0.65 (4). This diester

was prepared from mixed formic acetic anhydride and 2

Intermediate B as described for other substrates previously

(F. Reber, A. Lardon, T. Reichstein, Helv. Chim. Acta 37: 45-
58 [1954]) A

(i)—Acetic acid 4—acetoxy-3—(3—diisopropy1amino—l—phenyl-

propyl)—benzyl ester, tlc: Rf 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%), 419.3 (16%), 366.3 (100%);

hydrochloride, NMR (DMSOd5)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, 169.32, 170.42

(i)-Propionic acid 2—(3—diisoprQpylamino—1—phenylpropy1)-4-

propionyloxymethylphenyl ester, tlc: Rf 0.82 (4); NMR

(CDC13): 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-M8/P—CI
(ammonia): 454.8 (100%). 438.5 (9%), 382.4 (27%) "

(i)—n-Butyric acid 4-n—butyry1oxymethyl-2-(3-diisopropyl-

amino-1—pheny1prqpyl)—phenyl ester, tlc: Rf 0.86 (4); NMR

(CDC13): 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%)

(i)—Isobutyric acid 2-(3—diisopropy1amino-1-phenylprqpyl)-4-

isobutyryloxymethylphenyl ester, tlc: Rf 0.83 (4), NMR

(CDCI3): 18.97, 19.10, 20.64, 20.67, 34.01, 34.23, 36.98,

41372, 43.70, 48.65, 65.61, 122.50, 126.18, 126.73, 127.92,

128.13, 128136, 133.90, 137.01, 143.85, 148.41, 175.17,

176.81; GG—MS/N-CI.(methane):_480.3 (15%);.GC—Ms/P-C1
(methane): 482.5 (63%), 466.4 (18%), 394.3 (100%)

(i)—2,2—DimethylprQpioni¢ acid 3-(3-diisQpropylamino-l-

pheny1propyl)—4—(2,2-dimethylprqpionyioxy)-benzyl ester,

‘TIC: Rf 0.96 (4); NMR (CDC13): 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%) '

(i)—Benzoic acid 49benzoy1oxymethyl-2-13-diisopropylamino-1-

pheny1prepy1)aphenyl ester, tlc: Rf 0.80 (4); NM (CDCI3):

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,

4130.52, 130.64, 131.15, 131.22, 131.98, 136.38, 137.66,

143.82,‘148.95, 164.77, 166.60

(+)-Benzbic acid 4—benzoy1oxymethyl-2-(3—diisQprQpylamino—1—
pheny1propyl)<pheny1 ester ' I

.;

Hydrochloride: colour1ess.so1id; tlc: (4) 0.70, Ealpw =.

+24.2 (o = 1.0, chloroform). NM (DMSO-d5): 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, the following compounds were prepared and

their analytical data are given below:

(r)-Acetic acid 2-(3-diisQpropy1amino—1—pheny1prvpy1)-4-

formyloxymethylphenyl ester, tlc: Rf 0.76 (4); NMR (CDC13):

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, 149.35, 161.34, 168.95

(i)-Benzoic acid 2-(3—diisopropylamino—l—phenylpropyl)-4-

formyloxymethylphenyl ester, tlc: Rf 0.74 (4); NMR (CDCI3);

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 7a,

(i)-Benzoic acid 2-(3—diisopropylamino-1-phenylpropyl)-4-

acetoxymethylphenyl ester

Viscous colourless oil, tlc: Rf 0.70 (4); NMR (CDCI3):

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

R-(+)—Benzoic acid 2~(3—diisopropylamino—l-phenylpropyl)<4-

acetoxymethylphenyl ester I

tlc: R, 0.70 (4)

Hydrochloride: colourless.non—hygroscopic solid [(11920 =

+27.1 (c = 1.0, chloroform). NMR (CDC13): 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-diisopropylafiino-1-

phenylpropyl)-phenyl ester, tlc: Rf 0.77 (4); NMR (CDC13):

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, 128.39, 128.84,

*133.55, 137.04, 143.84, 148.56; 170.84, 175.18

(+)-Isobutyric acid 4—acetoxymethy1—2-(3-diisopropylamino4l-

phenylpropyl)-phenyl ester

co1ourless9oi1

Hydrochloride: colourless hygroscopic solid; [alum = +l4.6

(c = 1.0, chloroform); NMR (CDC13): 16.89, 17 04, 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. 3

(1)-2,2-Dimethylpropionic acid 4-acetoxy—3—(3-diisopropyl;

amino—1-phenylpropyl)-benzyl ester, tlc: Rf 0.80 (4); NMR

(CDC13): 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, 131.16, 137.34,

143 84, 148.29, 168.93, 178 40

(i)—2,2-Dimethylpropionic acid 4-acetoxymethyl—2-(3-diisd—

propy1amino—l—pheny1prqpyl)-phenyl ester, tlc: R. 0.81 (4);

NM (CDCI3): 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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d) Benzylic monoesters

A mixture consisting of Intermediate B (80 mg, 0.23 mmol),

vinyl ester (0.4 ml), tert.—butyl methylether (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

6 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 disappearance of the starting material (Rf = 0.45

(3)). The mixture was filtered and then evaporated under high

vacuum (< 40°C) to give the carboxylic acid (R}-Cofifi salts

of the respective benzylic monoesters as colourless to light

yellow oils.

In particular, the following compounds were prepared and

their analytical data are given below:

_‘(i)—Formic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-

hydroxybenzyl ester, tlc: Rf 0.25 (2); NMR (CDCI3): 19.43,

33.24,*39.61, 42.25, 48.21, 68.44, 118.09, 127.34, 127.55,

128.31, 128.39, 133.97, 144.47, 156.63, 161.32

(r)-Acetic acid 3-(3-diisopropylamino-1—pheny1propyl)-4-

hydroxybenzyl ester, tlc: Rf 0.26 (2); NMR (CDCI3): 19.45,

20.96, 33.26, 39.63, 42.27, 48.23, 63.59, 118.00, 127.36,

128.33, 128.48, 128.53, l29.l3, 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: Rf'0.45 (2); NMR (CDCl3): 19.02,

19.43, 27.58, 33.20, 39.61, 42.25, 48.21, 64.08, 118.30,

125.30, 127.03, 127.39, 128.31, 130.12, 134.22, 144.51,

155.64, 173.22

fr)-Butyric acid 3-(3-diisoprcpy1amino—lrphenylpropyl)-4-

_hydroxybenzyl ester, tlc: Rf 0.54 (2); NMR '(C'DC13)A: 13.58,

18.40, 19.45, _33.29,'3S.88, 39.65, 4‘2.23.,‘48.25,' 63.96,

118.32, 124.55, 126.20, 127.35, 128.32, 129.91, 134.22,

144.50, 155.60, 169.05

(i)-Isobutyric acid 3-(3—diisoprQpylamino—1—phenylprQpy1)-4-

zhydroxybenzyl ester, tlc: Rf 0.56 (4); NMR (CDCl3): 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

(1)-2,2-Dimethylprqpionic acid 3-(3—diisopropylamino-1-

phenylpropyl)-4—hydrdxybenzy1 ester, tlc: Rf 0.61 (4); NMR

(CDCI3): 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

(i)-Benzoic acid 3-(3—diisQpropy1amino-1-pheny1propyl)-4-

hydroxybenzyl ester, tlc: Rf‘0.77 (4); NMR (CDC13): 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 silyl ethers

A mixture of Intermediate B (3.4 g, 10 mmol), methanesul—

phonic acid (2 ml, 31 mmol), and alcohol Rm-OH (50—l50 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 solution (100-200 ml, 5%, w/v) and the so—_

lution was extracted with ethyl acetate (75 ml). The organic

phase was separated, dried (Na2SO4), filtered and evaporated-

fto give bases of formula VI (R
i1

‘ll H) as colourless to light

yellow 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 (R11 H) . diSSOlV€d

in tert.—butyl methylether,_and ethereal hydrochloric acid

were combined at room temperature. Oily precipitates were’

separated and'dried in vacuum, crystalline hydrochlorides

were isolated and recrystallized from acetonitrile or acetone

to give colourless crystalline material.

In particular, the following compounds were prepared and

their analytical data are given below:

(1)-2-(3-Diisopropylamino-1—pheny1propyl)-4-methoXYmethY1'

lphenol, tlc: Rf 0.61 (4); GC—MS/P-CI (methane, trimethylsilyl
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derivative): 428.4 (100%), 412.3 (49%), 396.3 (52%);

hydrochloride: amorphous hygroscopic colourless solid;

m.p. 161°C; NMR (cngm): 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

(i)-2-(3—DiisQpropy1amiho-1-phefiylpropyl)-4-ethoxymethyl-

phenol, tlc: Rf 0.72 (4); GC—MS/P-CI (ammonia, trimethylsilyl

derivat1ve): 444.8 (100%), 398.4 (6%); I '
hydrochloride: colourless hon—hygroscopic crystals, m.p.

158—l61°C, NMR (CE5OD): 15.43, 17.12, 18.82, 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

(i)-2-(3-DiisQpropylamino—l-phenylprqpyl)—4—propoxymethyl-

phenol, NMR (CDCl3): 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

(i)—2—(3-Diisopropy1amino—1—pheny1propy1)-4-isqpropoxymethyl—

phenol, NMR (CDCI3): 19.44, 22.32, 33.27, 39.65, 42.29,

~48.25, 69.28, 72.10, 117.90, 127.38,_l28.03, 128.41, 131.10,

.l33.76, 134.37, 144.51, 154.65.

Hydrochloride: colourless crystals, m.p- l40.4°C, tlc (4)

0.61. LC-MS: 383 (6%, [M—Hc1]*), 368 (11%). 324 (1%), 223

(6%), 195 (3%), 165 (2%). 155 (5%), 114 (100%). NMR (DMSO-

ds): 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.

(i)72-(3-Diisopropylamino-1-phenylpropyl)—4—butoXymethy1-

phenol, NMR (CDCl3): 13.75, 19.44, 19.75, 32.24, 33.28,
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39.50, 42.20, 48 20, 72.45, 117.87, 125.50, 127.29, 128.39,

133.70, 134.30, 144.47, 155.35 A

(i)—Acetic acid 2~(3-Diisopropylamino-1—pheny1prQpyl)-4-

methoxymethylphenyl ester, NMR (CDCl3): 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, 136.99, 138.81, 143.88, 147.88, 168.95 .

'(i)-Acetic acid 2-(3-Diisqprqpylamino-1éphenylpropyl)~4-

_ éthoxymethylphenyl ester, NMR (CDCl3): 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

(i)-2-(3—DiisoprQpylamino-1-phenylprqpyl)—4—trimethyl—

silanyloxymethylphenol, NMR (CDCI3): 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,"128.4_8, 133.80, 137.15, 144.49, 155.28

(i)-DiisoprQpyl-[3-phenyl-3-(2-trimethy1silanyloxy—5—

trimethylsilanyloxymethylphenyl) -propyljamine, NMR (CDC13) :

0.10, 0.29, 19.40, 19.53, 33.28, 41.19, 42.27, 48.25, 55.40,

'121.37, 127.36, 128.25, 128.50, 136.42, 144.10, 1:34.98

{i)-[3-(3—0iisQprQpylamino-1-phenylprqpyl)—4—trimethyl-

silanyloxyphenyl]methanol, NMR (CDC13): 0.29, 0.33, 19.40,

19.53, 33.27, 41.16, 42.27, 48.23, 65.22, 118.04, 124.99,

4 125.52, 127.30, 128.25, 134.15, 136.80, 144.14, 155.05

(i);DiisQprqpyl-[3-(54methoxymethyl-2-trimethy1si1any1oxy—

-phenyl)-3—phenylprQpyl]amine, NMR (CDCI3): 0.28, 0.32, 19.39.

19.43, 33.28, 41.22, 42.33, 48.19, 58.40, 75.95, 117.68,

124.92, 125.50, 127 35, 128.25, 128.55, 134.00, 135.47,

144.15,’155.09
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(1') —Di1'sopropyl — [3 — (5.—‘ethox}/methyl. -2- trimethylsilanyloxy—

phenyl)—3—pheny1propyl]amine, NMR-(CDCI3): 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, 125,39, 127.39, 128.25, 128.50, 134.99,

136.28, 144.19, 154.28 I

(i)¢[4-(tert.-Butyl—d1methylsilanyloxy)-3—(3—diisQprQpyl—

amino-1-phenylpxopyl) —phenyl]methano1A, _Rf .0 . 65 (3) ’

(i) -Acetic acid 4- (tert. —butyl —dimethylsilanyloxy) -3- (3 —

diisoprop}/lamino—1-phenylpropyl) -benzyl ester, NMR (CDCl3)_:

-4.92, -5.00, 19.40, 19.49, 20.40, 20.83, 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

(1')-4—(tert. ‘—But:yl—di1nethy1silany1oxymethyl) —2— (3—di:i.so4

propylamino-1—phenylpropy1) -phenol, tlc: Rf 0 . 70 (3) ; GC—

_MS/N-CI (methane, -trimethylsilyl derivative): 526.5 (59%) ,

454.3 (100%), 412.2 (14%), 340.1 (42%); GC—MS/P—CI1(methane,

. trimethylsilyl derivative): 528.6 (100%), 512.5 (85%),

_47o.43 (10%), 396.3 (31%) '

(i) —Acetic acid 4-(tert.—butyl-dimethylsilanyloxy) -2- (3- -'

diisopropy1amino-1—phenylpropy1) -phenyl ester, NMR (CD013):

-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 - [22- (tert. -Butyl -dimethylsilanyloxy) -5- (teft . -butyl—di -

methylsilanyloxymethyl) -phenylj -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 (15%), 234-7
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(78%); GC-MS/P-CI (methane): 570.6 (70%), 554.5 (52%), 512.5

(18%), 438.4 (24%)

(1)-Acetic acid 4-benzy1oxy—3§(3-diisopropylamino—1-phenyl-

propyl)—benzyl ester, tlc: Rf 0.56 (5); GC-MS/P—CI (ammonia):

474.4 (100%), 416.4 (54%); NMR (CDC13): 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, 127.90, 128L03, 128.27, 128.39,

133.98, 136.98, 144.63, 156.05, 170.94

(i)-Benzoic acid_4—benzy1oxy-3-(3-diisppropylamino—1—phenyl-

prQpyl)—benzyl ester, tlcz Rf 0.87 (4); NMR (CDCI3): 20.54,

20.60, 36.80, 41.51, 43.95, 48.67, 66.83, 70.04, 111.66,

125.76, 127.35, 127.45, 127.78, 128.06, 128.27, 128.30,

128.42, 128.85, 129.66, 130.55, 132.86, 134.05, 137.03,
144.75, 156.08, 166.46; GC-MS/P-CI (ammonia): 536.5 (100%),

416.4 (42%)

(i)-Isobutyric acid 4—benzyloxy—3—(3-diisoprqpylamino—l-

pheny1prqpy1)—benzy1 ester, tlc: Rf 0.77 (4); NMR (CDCl3):

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, 126497, 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%) ‘

f) Carbamates and carbenates

Mono N-substituted carbamates

vA so1ut1on of 4.0 mmol of Intermediate B, benzylic ether"
11

(formula VI,-R H) or monoester of formula II in dich1oro—
ll

methane (20 ml) was treated at room temperature for 16 hrs

with isocyanate (4.8 mmél) or diisocyanate (2.2 mmol). After
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washing with 10 ml aqueous sodium hydrogen carbonate (5%,

"w/v), drying (Na2SO4) and evaporation oily residues or col-

ourless solids of the free bases were obtained.

N-disubstituted carbamates b

N,N-dialkyl-carbamoylchloride (4.4 mmol) was dissolved in

dichloromethane and dropped into a cooled (O°C) and stirred

mixture consisting of Intermediate B (4.0 mmol), dichloro-

methane (30 ml) and triethylamine (7.0 mmol, 0.7; mg, 1 ml)-

Stirring was continued for 6 hrs. The mixture was then washed

with 5 portions (10 ml) of aqueous sodium hydrogen carbonate,

dried (sodium sulphate), filtered and evaporated to give the

carbamates as colourless oils or solids.

_Bis-carbamates were prepared in like manner using Inter-

mediate B and excess isocyanate (4.8 mmol) and toluene as
solvent at 65°C over 18 hrs; V

Carbonates were prepared and worked-up according to the me-

thods described for the preparation of compounds of formulae

II to IV. Alkyl chloroformates were.used as acylation re-

agents.a

—Hydrochlorides:‘ K

i The oils or solids were redissolved in tetrahydrcfuran (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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(1)-N-Ethylcarbamic acid 2-(3-diisopropylamino—l-phenyl—

propyl)—4—hydroxymethylphenyl ester, tlc; Rf 0.38 (4); GC-

MS/P-CI (ammonia, trimethy1si1y1 derivative): 486.8 (100%),
413.4 (5%), 398.4 (6%); hydrochloride: m.p. 64°C (with

-decomposition); NMR (DMSO—d5): 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-.

phenylpropyl)-4—hydroxymethy1pheny1 ester1

NMR (CDC13): 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,

129.31, 136.62, 143.33, 150.99, 155.67.

(i)—N,N—Diethy1carbamic acid 2-(3—diisopropylamino—1—

phenylpropyl)-4—hydroxymethylpheny1 ester

NMR (CDCl3): 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

(i)—N—Pheny1carbamic acid 2-(3—diisopropylamino—l~phenyl-

propyl)-4—hydroxymethy1phenyl ester; NMR (CDC13): 20.52,

120.61, 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-Diisopropylamino-1—phenylpropyl)—4-hydroxymethy1-

phenoxycarbonylamino]acetic acid ethyl ester hydrochloride

Tlcz Rf 0.14 (4); m.p. colourless crystals (from acetone, 21%

yield); NMR (c001,): 16.76, 16.86, 10.45, 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

(r)-N—Ethylcarbamic acid 3-(3-diisopropylamino-l—phenyl-

propyl)-4-N>ethylcarbamoyloxybenzyl ester, tlc: Rf 0.36 (3);

' NM (CDCI3): 15.00, 19.23, 19.40, 33.26, 36.00, 39.62, 42.35,

'4s.12, 55.95, 113.30, 125.45, 127.03, 123.33, 130.37, 134.24
x

v144.44, 155.44, 157.74

(i)—N,N-Dimethylcarbamic acid 3-(3-diisopropy1aminb—1—

phenylprqpyl)-4—N,N-dimethylcarbamoylexybenzyl ester I
NMR (CDCl3): 20.59, 20.66, 30.59, 35.96, 36.40, 36.74, 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, 155.63.

(i)-N,N—Diethylcarbamic acid 3-(3—diisopropylamino—1-pheny1-

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

NMR (CDCI3): 13.31, 13.64, 13.89, 20.33, 20.71, 31.57, 37.97,.

41.55, 42.37, 48.46, 51.00, 67.23, 120.00, 123.39. 124.82,

126.31, 125.95, 127.33, 150.36, 157.18, 158397.

(i)-{4-[2-(3-DiisoprQpy1am1no31—phenylpropyl7—4—hydroxy-

methyl-phenoxycarbonylamino]—butyl}—carbamic acid 2—(3;

diisopropylamino-1-phenylprepyl)54-hydroxymethylphenyl ester

(formula VII‘, X ='Y = NH, n = 4) tlc: Rf 0.60 (6);

dihydrochloride m.p. 142.5—145.6°C

(2) -Carboni c acid 2 - (3 -dii sopropylamino — 1 —pheny1propy1) -4 —‘

hydroxymethylphenyl ester ethyl ester, Rf 0.67 (4)

(i)-Carbonic acid 23(3-diisopropylamino-1-phenylprqpyl)-4-V

ethoxycarbonyloxymethylphenyl ester ethyl ester, Rf 0-87 (4)'
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g) Intramolecular cyclic diesters via Ring Closing

Metathesis (RCM)

 
Example:

(i)—Pent-4-enoic acid 2-(3-diisopropylaminoé1—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. The cooling 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

aqueous 5% sodium hydrogen carbonate solution; After drying

(sodium sulphate), filtration and evaporation the oily

residue was re—dissolved in a small volume of a solvent

.mikture 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 solvent

mixture; collection of the appropriate fractions, and evag

poration of the combined fractions gave (i) -pent—4—enoic -acid

2-(3-diisopropylamino-1-phenylprqpyl)-4-(pent—4—enoyloxy—
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methy1)—phenyl ester as a pale yellow syrupy oil (50% yield),

tlc: (4) 0.75. NMR (CDC13): 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, 128.83,

133.73, 136.38, 136.79, 137.04, 143.77, l48.46, 171.11,

172.78. '

Intramolecular cyclic diesters of 1,m-dioic acids and

Intermediate B

Example

Intramolecular cyclic diester of octane-1,8-dioic acid and 2-

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

Grubbs catalyst (benzylidene-bis-(tricyclohexylphosphine)—

'dich1ororuthenium, 16 mg, 0.002 mmol, 2 mol-%) was added to a

solution of (i)-pent-4¢enoic acid 2—(3—diisopropylamino-1-

phenylprcpyl)—4-(pent—4—enoyloxymethy1)gphenyl ester (483 mg,

0.96 mmol) in dichloromethane (150 ml) and the mixture was

refluxed for 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 through a short"

pad of basic alumina, 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-(3adiisopropylamino)—l—(phenylpropyl)-4-

hydroxymethyl-phenol (324 mg) as a colourless syrup (tlc: (4).

"Rf 0.68) in 71% yield, mixture of two geometrical isomers.

NMR (CDCl3, major isomer):_19.24, 20.61, 23.11, 25.62, 30.55,

33.53, 35.02, 42.41, 43.29, 50.20, 65.30, 114.46, 124.33,

125.58, 127.15,_12&.70, 129.29, 131.10, 132 46, 139.54,‘

146.76, 147.93, 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—1,8-dioic acid and 2-

(3-diisopropylamino—1fphenylpropyl)-4—hydroxymethyl—phenol in

essentially quantitative yield, 139 mg, colourless oil, tlc:

(4) 0-71.

NMR '_(cDc13'): 19.35, 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, 124.37,

127.11, 128.67, 129.29, 131.18", 132.45, 139.52, 146.77,

147.69, 173.90, 174.15. I

Po1y—co-DL—Lactides of Intermediate Bi

All reagents were dried over Pgg in vacuum (< 1 mbar) and at

room temperature. 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 stirred solution of 2—(3-

diisopropylamino—phenylpropyl)—4—hydroxymethyl—phenol (100

mg, Intermediate B) and DL—dilactide (1.5 g) in 16 ml of-dry

toluene. The polymerization was allowed to proceed for 4 days

at room temperature. Distilled water (10 ml) was then added
in order to terminate the polymerization. The organic_phase
was separated and slowly dropped into 200 ml of methanol. The

precipitated colourless oil was treated with water (100 ml)

and then dried in high vacuum for 48 hrs.

The copolymer was obtained in 72.7% yield. NM analysis (see

below) indicated an average molecular weight range of N5

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 the exception 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 molecular weight range of M3 4000-8000

and a weight content of Intermediate B of about 2.0%. Tlc

analysis showed the absence of monomeric Intermediate B. Gel

permeation chromatography (GPC) showed a Mw of 9347 and a Mn

of 6981. Differential scanning calorimetry (DSC) provided a

Tg of 42 5°C.

NMR Analysis

The 1H NMR resonance signals of the poly-lactyl chain were

clearly separated from the copolymeric part of Intermediate B‘

(solvent CDCI3):

CH3 resonances of the poly-lactyl chain: 1.30-1.60 ppm

CH resonances of the poly-lactyl 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 (CH3); 2.20-2.30

(CH2§;I_2), 2.40-2.80 (NC!-I2), 3.30~3.50 (Ngi), 4.45-4.55

(gem). 4.70-4.80 (_C_1.i_g.-OCO—lactyl), 6.70-7.30 (aryl 93),‘?
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h) Inorganic ester

Example:

(i)—Benzoic acid 2—(3-diisopropy1amino-1—fiheny1propy1)#4-

aulphooxymethyl-phenyl ester

_'Hydroch1oride'

To a stirred solution of chlorosulphonic acid (116 mg, 1.0

mmol) in 5 ml of dry diethyl ether was slowly added at 0°C a

solution of (i)—benzoic acid 2—(3-diisopropylaminoe1—pheny1-H

propyl)—4—hydroxymethylphenyl ester (445.6 mg, 1.0 mmol) in 3'3

ml of dry diethyl ether; The gel formed immediately during

the addition was stirred at room temoerature 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 (CDCI3): 16.85, 17.03, 18.32, 18.49, 32.01,

42.29, 45.23, 55.23, 55.50, 69.24, 122.52, 125.94, 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-gluouronidenof.2-(3-diisopropylamino-1-A
_ phenylpropyl)-4-hydroxymethylphenol A I

((i)-2-(3—Diisopropy1amino-1-phenylpropyl)-4-(1B-D-

glucuronosyloxymethyl)-phenol). . .
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A solution of methyl 2,3,4-triacetyl—1—a—D—glucuronosy1-

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 (i)-benzoic acid 2—(3-diisopropy1—

amino—1—phenylpropyl)-4-hydroxymethylphenyl ester in 7 ml of
toluene. To this mixture was added dropwise with stirring and

(under protection from light a solution of silver triflate in

14 ml of toluene (immediate formation of a white precipi-

tate). The cooling bath was removed after 15 min and pyridine

(0.38 ml) was added. The mixture was diluted with ethyl ace-

.tate (200 ml), filtered and the clear yellow filtrate was

washed sequentially with aqueous-solutions of sodium thic-

sulphate (5%), sodium hydrogen carbonate (5%), and sodium

chloride (20%). The solution was dried with solid 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, collection of the appropriate frac-

tions, and evaporation of the combined fractions gave

(i)Fbenzoic acid 2-(3-diisopropylamino-1—phenylpropyl)-4-

(2,3,4-triacetyl-lfl-D-glucuronosyloxymethyl)-phenyl ester.

colourless syrup, tlc (4) 0.70 (starting amine} 0.31, bromo

glycoside: 0.23), yield 14%.

NMR (CDC13, 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, 133.57, 134.31, 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

tetrahydrofuran/methanol/aqueous potassium hydroxide (excess,

12 hrs, 22°C). The mixture 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

(i)-2-(3—diisopropy1amino-1—phenylpropyl)-4-(1fl—D—g1ucurono-

sy1oxymethyl)—phenol, sodium salt,
N

amorphous colourless solid, m.p. _ 110—l24°C (dec.), tlc (4)

0.12. NMR (CE5OD, major isomer): 19.43, 19.67, 33.26, 39.63,

42.27, 48.23, 69.76, 73.55, 74.70, 75.95, 78.03, 107.64,

117.95, 125.51, 127.36, 128.33, 133.83, 134.77, 144.49, ‘
155.36, 176.76.

II. Incubations of different compounds 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 9-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 pM substrate in a 0.01 M potassium

phosphate 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 was 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 performed by

a routine High Pressure Liquid Chromatography (HPLC) method I

pwith UV—detection.

The incubation results expressed 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.

Egplanation: '

The prodrugs introduced in the assay show the following

chemical structure:

Y

X
/

/0’/

chemical structure X-/-Y

AcO-/—OAc '‘ means acetate

HO-/-OBut means hydroxy and Q-butyrate‘

HO-/-OiBut means hydroxy and iso-butyrate
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iButQ—/-OiBut' means iso—butyrate'

ButO—/-OBut .' means g—butyrate

Propo-/-OProp means proprionate

HO—/—OProp . . means hydroxy and proprionate

HO-/;OAc means hydroxy and acetate

BzO—/—OBz means benzoate and benzoate

fAcO—/—OiBut means » acetate and isobutyrate

Aco-/-OBz ' means _ acetate and benzoate

b) _Incubation of labelled 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 pM. 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-HC1 pH 7.4 buffer using standard techniques. An

aliquot of the membrane preparation was incubated with [3H]—

methylscopolamine in the presence or absence of different

concentrations of several compounds of the invention-for 60

minutes at 25°C. Nonspecific binding was estimated in the

presence of 1 pM atropine. Membranes.were.filtered and washed

three times and the filters were counted to determine the

amount of fH]—methylscopolamine specifically bound. The fol-

.lowing table shows the ICw values of several compounds of

the invention in the M3 receptor binding assay.

Interaction with human M3 receptors in vitro

These data clearly showed that derivatization at the phenolic

 

 
  
  

  

  

 

 

hydroxyl moiety results in an about 20_times less potent

binding. If both functionalities-are derivatized, the binding

is even more dramatically reduced. Furthermore, 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 anticholinergic 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 tension in a 10 ml bath containing Krebs‘ solution

(pH 7.4, 32°C) and the concentration-dependent ability of

different compounds to reduce the methacholine—induced (0.6

pM) contractile response was recorded. The IC“ values for

the different substances were_ca1cu1ated_and examples are

presented in the following table.

'Anticholinergic activity in guinea-pig ileum in vitro

57

These data confirm the results obtained in the receptor

   
  

  
   

.binding assays and demonstrate that the anticholinergic

activity of the compounds decreases with increased

derivatization.

d) Biological 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-

Piatent Owner, UCB Pharma GmbH — Exhibit 2011 - 0117



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0118

WO 99158478 11>c1r/121999/03212

_ 94 -

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 through human skin

 

  
 Prodrug Flux rate 

 

  
  

  

[pg/cm:/24hrs]

i

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 penolic

hydroxy group resulted in even higher 50-fold penetration_

rate through human skin.

Taken together, these biological data_c1early 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

metabolite, once they have entered the systemic circulation

as shown by the in vitro metabolism by the human liver S9

preparation.

‘Thus, the antimuscarinic prodrugs according to this invention

showed a profile that defines excellent prodrugs.
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Claims

1. 3,3~Diphenylpropy1amines of the generai formulae I and

VII‘:

 
Formuia I

 
Formula VII‘

wherein R and R‘ are indefiendently selected from

a). hydrogen, C1;C6 alkyl, C3—C1° cycloalkyl, substituted or

unsubstituted benzyl; allyl or carbohydrate; or

b) formyl, C1—C5alkylcarbonyl, cysloalkylcarbonylq sub-

stituted or unsubstituted arylcarbonyl, preferably benzoyl;
or

c) I crwg alkoxycarbonyl; substituted or unsubstituted aryl-

oxycarbonyl, benzoylacyl, benzéylglycyl, a substituted or

unsubstituted amino acid residue; or
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d) R‘

BLCCL wherein R4 and R5 independently
125/

“represent hydrogen, C1-C6 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 R4 and R5 may form a ring together with the

amine nitrogen; or

e) » R‘

R . 6 7. .
////“LS0? wherein R. and R independently

R7 .

represent C1-C5 alkyl, substituted or unsubstituted aryl,

preferably substituted or unsubstituted phenyl, benzyl

or phenoxyalkyl wherein the alkyl residue has 1 to 6 carbon

atoms; or

f) an ester moiety of inorganic acids,

9) -SiRaR5Rc, wherein R3, Rb, Rcare independently selected

from C1-C4 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

Formula la
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wherein R8 and R9 represent non—aromatic hydrocarbyl groups,

which may be the same or different and which together contain

at least three carbon atoms, and wherein R8 and R5 may form a

ring together with the amine nitrogen,

Y and Z independently represent a single bond between the

(CHQn group and the carbonyl group, O, S or NH,

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

n is O 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, wherein

X is H

CH(CHa)z ‘

_3. 3,3-Diphenylpropylamines-as_claimed in claim 2 selected

from phenolic monoesters represented by the general formulae
II and II‘
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\?°
0

\

HO | T
A A ! I

’ I\

Formula II

wherein R; represents hydrogen, C1-C6 alkyl or phenyl.

4. A 3,3—Diphenylpropylamines as claimed in claim 3 selected

from: _ '

(i)7formic acid 2-(3-diisopropylamino-1—phenylpropyl)-4-

hydroxymethylphenyl ester,

(i)-acetic acid 2-(3—diisopropy1amino-1—phenylprcpyl)-4-

,hydroxymethylphenyl ester,

(i)—propionic acid 2-(3—diisopropy1amino—l-phenylpropyl)-4-‘

hydroxymethylphenyl ester,

(i)—n—butyric acid 2-(3—diisopropylamino-1-phenylpropyl)-4-

’ hydroxymethylphenyl ester,

(i)-isobutyric acid 2-(3—diisopropylamino—1—phenylpropyl)-4-

hydroxymethylphenyl ester,

R-(+)4isobutyric acid 2-(3-diisopropylamino~1—phenylprcpyl)-

4-hydroxymethylphenyl ester, V

"(i)-2,2—dimethylpropionic acid 2-(3-diisopropy1amino-1-

phenylpropyl)—4—hydroxymethylphenyl ester,

(i)—2—acetamidoacetic acid 2—(3—diisopropylamino—l-

phenylpropyl)-4—hydroxymethylphenyl ester,
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(i)ficyclopentanecarboxylic acid 2—(3—diisopropylamino—l-

phenylpropyl)-4-hydroxymethylphenyl ester,

(i)-cyclohexanecarboxylic acid 2—(3-diisopropylamino—1-

phenylpropyl)~4-hydroxymethylphenyl ester,

(i)—benzoic acid 2-(3-diiscpropylamino—1-phenylpropyl)-4-

hydroxymethylphenyl ester,

R-(+)-benzoic acid 2-(3-diisopropylamino—1—phenylpropy1)-4-

hydroxymethylphenyl ester, ‘

(i)—4—methylbenzcic acid 2-(3-diisopropylamino7l—phenyl—

_propyl)f4—hydroxymethylphenyl ester,

(i)—2~methylbenzoic acid 2-(3—diisopropylamino—1—phenyl—

propyl)f4—hydroxymethylfiheny1 ester, I
(i)-2-acetoxybenzoic acid 2-(3-diisopropylamino-1—phenyl-

propyl)-4-hydroxymethylphenyl ester, V

(i)—1—naphthoic acid-2—(3—diisofiropylamino—1-phenylpropyl)-4-

hydroxymethylphenyl ester,

(i)-2-naphthoic acid 2-(3—diisopropylamino—1-phenylpropyl)-4-_

hydroxymethylphenyl ester,

(i)—4—chlorobenzoic acid 2-(3—diisopropylamino-1-phenyl-

propyl)—4—hydroxymethylphenyi ester, 4
(i)—4—methoxybenzoic acid 2-(3—diisopropy1amino-1-phenyl-

»propyl)-4-hydroxymethylphenyl ester,

(i)—2-methoxybenzoic acid 2-(3-diisopropylamino—1-phenyle.
propyl)-4—hydroxymethylpheny1 ester,

(i)—4—nitrobenzoic acid 2-(3—diisopropylamino—1-phenyl—

propyl)-4-hydroxymethylphenyl ester,.

(i)—2-nitrobenzoic acid 2-(3-diisopropylamino-1-pheny1-

Vpropyl)-4-hydroxymethylphenyl ester,

(1)-malonic acid bis-[2-(3-diisopropylamino-1-phenylprcpyl)-
4-hydroxymethyl—pheny1]ester, ’

(i)—succinic acid bis-{2-(3—diisopropylamino—1—phenylpropyl)-

4—hydroxymethyl—phenyl]ester,
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(i)-pentanedioic acid bis-[2-(3-diisopropylaminof1-phenyl-

propyl)-4—hydroxymethyl—phenyl]ester,

(i)’heXanediOiC acid bis-[2-(3-diisopropylamino—1—phenyl-

'propyl)—4-hydroxymethyl—phenyl]ester.

5. 3,3—Diphenylpropy1amines as claimed in claim 2 selected

from identical diesters represented by the general formula

III

 
Formula lll

wherein R; is defined as in claim 3.

6- 3,3-Diphenylpropylamines as claimed in claim 5 selected
from:

(i)—formic acid 2-(3—diisopropylamino—1=phenylprcpyl)~4-

formyloxymethylphenyl ester,

(i)-acetic acid 4-acetoxy—3—(3~diisopropylamino-1-

phenylpropyl)-befizyl ester,

(i)-propionic acid 2-(3—diisopropylamino—1-phenylpropyl)-4-:

propionylcxymethylphenyl ester,

’(i)-n-butyric acid 4-n-butyryloxymethyl—2—(3—diisopropyl-

amino-1-phenylpropyl)—phenyl ester,

>(i)-isobutyric acid 2-(3—diisopropylamino-1-phenylpropyl)F4-

isobutyryloxymethylphenyl ester,

(i)-2,2—dimethylpropionic acid 3-(3ediisopropylamino-1-

phenylpropyl)-4-(2,2-dimethyl-propicfiyloxy)-benzyl ester,
(i)-benzoic acid 4-benzoyloxymethyl—2-(3-diiSOprOPY1aminO‘1‘

phenylpropyl)—phenyl ester, ‘ T
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R-(+)—benzoic acid 4—benzoyloxymethyl-2-(3—diisopropylamino-

1~phenylpropyl)-phenyl ester,

(i)—pent-4—enoic acid 2-(3-diisopropylamino-1—phenylpropyl)—

4-(pent-4-enoyloxymethyl)—pheny1 ester,

cyclic oct—4—ene-1,8—dioate of Intermediate B,

cyclic octane-1,8—dioate of Intermediate B;

poly-co-DL-lactides of Intermediate B.

7. 3,3—Diphenylpropy1amines as claimed in claim 2 selected

from mixed diesters represented by the general formula Iv

Formula N

- wherein R; is defined as in.claim 3

andi

R3 represents hydrogen, C1-C5 alkyl or phenyl

with the proviso that R} and R2 are not identical.

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

from:

(i)-acetic acid 2-(3—diisopropylamino—1-phenylprcpyl)—4—A

formyloxymethylphenyl ester, 4

(i)—benzoic acid 2-(3-diisopropylaminojl-phenylpropyl)-4-

formyloxymethylphenyl ester,
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(i)-benzoic acid 2-(3—diisopropy1amino—1-phenylpropyl)-4-

acetoxymethylphenyl ester,

R?(+)-benzoic acid 2—(3~diisopropylamino-1—phenylpropyl)-4;

acetoxymethylphenyl ester, V

(i)—isobutyric acid 4—acetoxymethyl-2-(3-diisopropylamino-l-

phenylpropy1)+pheny1Hester,"

R-(+)-iscbutyric acid 4-acetoxymethyl-2-(3—diisopropylamino4

1sphenylpropyl)~phenyl ester,

(i)-2,2:dimethylpropionic acid 4—acetoxy—35(3-diisopropyl—

amino—1¥phenylpropyl)—benzy1 ester,

(i)-2,2—dimethylpropionic acid 4—acetoxymethyl—2-{3—diiso—

propylamino—1—phenylpropyl§—phenyl ester, ’

(i)4benzoic acid 4—benzyloxy—3—(3—diisopropylamino-1-phenyl-

propyl)—benzyl ester.

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

‘from benzylic monoesters represented by the general formula V

, «WY

 E) Formuia V

wherein R1 is defined as in claim 3.

10. 5,3-Diphenylpropylamines as claimed in claim 9 selected
from: 1

(i)sformic acid 3-(34diisopropy1amino—1—phenylpropyl)-4-

hydroiybenzyl ester,

(i)—acetic acid 3-(3¥diisopropylamino—1-phenylprcpyl)~4-
hydroxytenzyl ester;
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lt)~propionic acid 3-(3-diisopropylamino—1—phenylpropyl)-4-

hydroxybenzyl ester, i

(i)-butyric acid 3-(3—diisopropylamino—l—phenylpropyl)~4-

hydroxybenzyl ester,

(t)-isobutyric acid 3-(3-diisopropylamino—1-phenylpropyl)-4-

hydroxybenzyl ester,"

(i)-2,2—dimethylpropionic acid 3-(3-diisopropylamino-1-

phenylpropyl)—4—hydroxybenzyl ester, .
(t)—benzoic acid 3-(3-diisopropylamino—1—phenylpropyl)-4-

hydroxybenzyl ester.

11. 3,3—Diphenylpropylamines as claimed in claim 2 selected

from ethers and silyl ethers represented by the general for-

mula VI

Formula VI

 
wherein at least one of Em and Rn is selected from Cf4;

alkyl, benzyl or -SiR3RbRc as defined in claim 1 and the

other one of R” and R” may additionally represent hydro-

gen, Cydg alkylcarbonyl or benzoyl.

12. 3,3-Diphenylpropylamines_as claimed in claim ll selected

from: H

(i)-2-(3-diisopropylamino-1—phenylpropy1)-4-methoxymethyl—

phenol,

Patent Owner, UCB Pharma GmbH‘— Exhibit 2011 - 0127,



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0128

WO 99/58478 ‘ PCT/EP99/03212

- 104 -

(t)-2-(3~diisopropylamino—1-phenylpropyl)-4-ethoxymethyl—

phenol,

(i)-2-(3—diisopropylamino—1—phenylpropyl)-4-propoxymethyl—

phenol,

(i)-2-(3-diisopropylamino-1-phenylpropyl)-4-isopropoxy-

-methylphenol,

(i)-2-(3-diisopropylamino—1-phenylpropyl)-4-butoxymethyl-

phenol, '

(i)-acetic acid 2-(3-diisopropylamino-1—phenylpropyl)-4-

‘methoxymethylphenyl ester,

(i)-acetic acid 2-(3—diisopropylamino—1—phenylpropyl)-4-

ethoxymethylphenyl ester,

(i)~2-(3+diisopropylamino—1—pheny1propyl)—4—trimethy1-

silanyloxymethylphenol,

(i)—diisopropyl—[3-phenyl—3-(2-trimethylsilanyloxy-5-tri—

methylsilanyloxymethylphenyl)—propyl]-amine,

(i)-[3-(3—diisopropylamino-1—phenylpropyl)-Q-trimethy1—

silanyloxyphenyl]-methanol,

(i)-diisopropyl-[3-(S-methoxymethyl—2-trimethy1silanyl—

oxyphenyl)-3-phenylpropylamine,

(i)-diisopropy1—[3-(5—ethoxymethyl§2-trimethylsilanyl-

oxyphenyl)-3-phenylpropylamine,

(i)-[4-(tert.—butyl-dimethylsilanyloxy)~3—(3—diisopropy1—

namino—1—phenylpropyl)—phenyl]-methanol,

(i)—acetic acid 4-(tert.-butyl-dimethylsilanyloxy)~3-(3-

diisopropylamino—1—phenylpropyl)~benzyl ester,

(i)—4~(tert.—buty1—dimethylsi1anyloxy)~3—(3—diisopropylamino—

1-phenylpropyl)~pheno1,

(i)-acetic acid 4-(tert.-butyl-difiethylsilanyloxy)-2-(3-

'diisopropylamino—1-phenylpropyl)—pheny1 ester,

(i)e{3:[2-(tert.—butyl—dimethylsilanyloxy)-5—(tert.—buty1-

' dimethy1silanylox§methyl)—phenyl]-3~phenylpropyl}-

diisopropylamine,
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(i)-[4-(tert.-butyl—diphenylsilanyloxy)-3-(3-diisopropyl—

amino—1—phenylpropQl)-phenyll-methanol,

(i)—acetic acid 4-(tert.~buty1-diphenylsilanyloxymethyl)-2-

(3—diisopropylamino—1—phenylpropy1)—phenyl ester,

(i)-4-(tert.-butyl—diphenylsilanyloxymethyl)-2—(3-diiso—

propylamino—1-phenylpropyl)—phenol, I

(i)~{3—[2-(tert.-butyI—diphenylsilanyloxy)-5-(tert.—buty1-di-

phenylsilanylcxymethyl)—phenyl]-2-phenylpropyl}—diisopropy1-

amine, in

(i)-acetic acid 4—benzyloxy—3-(3-diisopropy1amino-l-phenyl-

propyl)-benzyl ester,

(i)-benzoic acid 4—benzyloxy—3—(3—diisopropylamino-1-pheny1-

propyl)-benzyl ester,

(i)-isobutyric acid 4—benzyloxy—3—(3—diisopropylamino—1-

phenylpropyl)—benzyl ester,

(i)-2-(3-diisopropylamino-1-phenylpropyl)-4-(1B—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
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' wherein Y, Z and n are as defined in claim 1 and wherein R”

and R” represent a C1-C6 alkoxycarbonyl group or

wherein R4 and R5 are as defined in claim 1.

14. 3,3-Diphenylpropylamines as claimed in claim 13 selected

from:

(:)—N—ethylcarbamic acid 2-(3—diisopropylaminoe1-phenyl-

‘propy1)-4-hydroxymethylphenyl ester,

(t)-N,N-dimethylcarbamic acid 2—(3—diisopropylamino-1-

phenylpropyl)—4—hydroxymethy1phenyl ester

(i)-N,N-diethylcarbamic acid 2—(3~diisopropylamino-1-

phenylpropyl)~4-hydroxymethylphenylhester

(i)-N—phenylcarbamic acid 2-(3—diisopropylamino-1-phenyl-
propyl)-4-hydroxymethylphenyl ester, V

(i)-[2-(3-Diisopropylamino—1-phenylpropyl)—4—hydroxymethyl—

phenoxycarhonylamino]acetic acid ethyl ester hydrochloride,
(i)—N-ethylcarbamic acid 3-(3—diisopropylamino-1—phenyl-

propyl)~4—N-ethylcarbamoyloxybenzyl ester, I

(i)-N,N-dimethylcarbamic acid 3—(3—diisopropylamino—1a

phenylfiropyl)-4-N,N—dimethylcarbamoyloxybenzyl ester,

(i)-N,N-diethylcarbamic acid 3§(3—diisopropylamino—1—

phenylpropyl)-4-N,N—diethylcarbamoyloxfbenzyl ester,

(i)-N-phenylcarbamic acid 3—(3-diisopropylamino—1-

phenylpropyl)-4—N~phenylcarbamoyloxybenzyl ester,

(i)—{4?{2—(3—diisopropylamino-1—phenylpropyl)-4—hydroxy-

methylphenoxycarbonylamino]—butyl}—carbamic acid 2—(3—

diisopropylamino—1—phenylpropyl)-4—hydroxymethylphenyl ester,

(t)rcarbonic acid 2-(3-diisopropylamino—1-phenylpropyl)-4-

hydroxymethylphenyl ester ethyl ester, A
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(i)-carbonic.acid 2-(3-diisopropylamino—1-phenylpropyl)44-

hydroxymethylphenyl ester phenyl ester,

(1)-carbonic acid 2-(3—diisopropylamino41—phenylpropyl)-4-

ethoxycarbonyloxymethylphenyl ester ethyl esterg

(t)-carbonic acid 2:(3-diisopropylamino-1-phenylpropyl)-4-

phenoxycarbonyloxymethylphenyl ester phenyl ester.

15. 3,3-Diphenylprcpylamines selected from

(i) %ompounds of the formulae IX and IX‘

0 " 0

Formula IX ' Formula IX‘ ~

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

number of methylene units % CH2}-and may range from 0 to 6,

(ii) (i)—Benzoic acid 2-(3—diisopropy1amino-1—phenylpropyl)-

4-sulphooxymethyl-phenyl ester

(lii) Poly-co-DL-lactides_of 2-(3-diisopropylamino-phenyl-

propyl)—4—hydroxymethyl-phenol

V(iv) (i)-2-(3-Diisopropylamino-1—phenylpropyl)-4—(1B~D-

Qlucuronosyloxymethyl)—pheno1 haring the formula
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co2H 0“J “O 0 V

\f:)/ ‘ \K
§
(JH

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.

16. A process for the production of phenolic monoesters

represented by the general formula II

Formula II

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

”§><A©é;~j‘/Y p

pound of the_formu1a

. Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0132 ~



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0133

WO 99/58478 - A PCT/EP99/03212

with an equivalent of an acylating agent selected from

u.

R -C-LG

wherein LG represents a leaving group selected from halo-

genide, carboxylate and imidazolide and R1 is as definedas

in claim 4, in an inert solvent in the presence of a conden-

satinguagent.

17. A process for the production of phenolic mcnoesters rep:

resented by the general formula II’

 
.as defined in claim 3, which comprises treatment of two

equivalents of a compound of the formula

"°><(j\:,TY
A‘ A_ [St] '
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with an acylating agent selected from

O O O
u H N

Hal-C-(CH2LpC-Hal or C

wherein Hal represents a halogen atom.l

18. A process for the production of identical diesters repé

resented_by the general formula III

@ Formula [II

as defined in claim 5, which comprises treatment of a com-

pound of the formula

“T
7’ 

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

fined in claim 16,
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13. A process for the preparation of benzylic mcncesters

represented by the general formula V

 
Fcrmuia v"

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

pound of the formula

at room temperature and under anhydrous conditions with acti-

vated esters in the presence of enzymes selected from lipases

‘or esterases .

20. _A process for the preparation of mixed diesters rep-

resented by the general formula IV

_Forrnuia N
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as defined in claim.7, which comprises acylation of a ben-

zylic monoester represented by the general formula V

as defined in claim 9 or of a phenolic monoester represented

by the formula II as defined in claim 3.

21. A process for the production of ethers represented by

the general formula VI

 
Fonnula VI

as defined in claim 11 wherein Rn is hydrogen which com-

prises reacting a compound of the formula
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with an alcohol Rm-OH in the presence of an esterification

catalyst.

22. A process for the preparation of ethers represented by

the general formula VI

 
Fun-nula VI

wherein Rm and Rn are as defined in claim 11, which com-

prises acid or base treatment of free benzylic alcohols
selected from

and
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and

Formula VI

wherein R” is hydrogen or

 
wherein R” is hydrogen and R“ represents a C1-C5 a1koxycar-

bonyl group or
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wherein R4 and R5 are as defined in claim 1 or 0f benzylic

acylates selected from

wherein R1 and R2 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

the.formula

 
Patent Owner, UCB Pharma GmbH — Exhibit 20-11 - 0139



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0140

wo 99/58478 PCT/EP99/03212

- 116 -

with an alkylating agent selected from alkyl halogenides,

alkyl sulphates and alkyl triflates, said alkyl group having

1 to 6 carbon atoms.

24. A process for the preparation of carbonates and carba—

mates represented by the general formulae VII and VIII

 
' Formula Vll Fem“: VI"

 
as defined in claim 13, which comprises-reacting a compound

selected from the group.consisting of
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R11I

OH 0
\ . \

. I Y I Y
R YO / NY Rm/0 /' NY’ A A

O A A / I H
Formula V \ FOMMI V1 ‘

wherein R; is defined as in claim 3, n is O to 12, Bn is ben-

zyl, one of R” or R”'is hydrogen and the other one is as de-

fined in claim 11 with activated carbonyl compounds or car-

bonyl precursor reagents selected from haloformates, ketenes.

activated esters, mixed anhydrides of.organic or inorganic

acids, isocyanates and isothiocyanates.

A25. 3,3—Dipheny1propylamines as claimed in claims 1 to 15

for use as pharmaceuticaliy active substances, especially as

antimuscarinic agents.
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l26. 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

to 15 for-preparing an antimuscarinic drug.
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Case No.: MBHBo0,1i2i

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 ofwhich is attached hereto unless the following space is checked:
E was filed on November 8, 2000

Prior Foreign Application(s):
Number

Counggy Day/Month/Year Filed1. 98108608.5 EPO 12 May 1998

I hereby claim the benefit under 35 U. . .
Application NumberI.

§ 1 56 WhlCh became available between the filing date of the priorapplication and the national or PCT international filing date of this application
A lication Number Filing Date Status: patented, pending, abandonedl. PCT/EP99/03212 11 May 1999 Abandoned

- 1 -

ELL BOEHNEN
& BERGHOFF *
‘H WACK ER DRIVE

ILLINOIS 80806
[E (312) 913-0001
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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

g’ . correspondence be addressed to that Customer Number.I

Customer Number: 020306

Principal attorney or agent: Michael S. Greenfield, Reg. No. 37,1421
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: ( (£3 , S 2 4 Date: ‘Q $D{C€I}-viz} ' Z 000
Residence: Germany

Citizenship: Germany A

Post Office Address: Kreuzberger Strasse 50, D-40789 Monheim

Full name of second joint inv nt0r t Sparf/

 Date; /.3 A345;//er 300 (3Inventor's signature: &"
Residence: Sweden

Citizenship: Sweden

Post Office Address: Drottningstigen 6, S-142 65 Trangsund

WCDONNELL BOEHNEN
<lULBERT & BEHGHOFF
300 SOUTH WACKER DRIVE
IHICAGO, ILLINOIS 60606
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Mix.
UNIIITIE STA.rES IEBDARIMEWJT (OF MMIERCCE
[Patent and! ‘Trademark Office
MSSUWHSHTEUWYANDCmWMBSm%R
or PATENTS AND TRADEMARKS

Washington. D.C. 20231

 
APRIL 02; 2001

MCDONNELL BOEI-INEN, llflfllfllllflllflfllflllllfillllfllfllflllllfllfllllfllfi
MICHAEL S. GREENFIELD *101591985A*

300 SOUTH WACKER DRIVE, SUITE 3200 .
CHICAGO, IL 60606

Hllfllllflllflfll

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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To The Honorable Commissioner of Patents and Trademarks: Please record the attached ori inal documents or co

1. Name of conveying parties: 2. Name and address of receiving party(ies)

 

  u.s. DEPARTMENT or commence
Patent and Trademark Office   

 
  

  
 
  Attorney Ref. No.: 00,112]

 

 
 

 

 

    Claus Meese

Bengt Sparf [
Name: Schwarz Pharma AG

 [ntemal Address:

 Additional name(s) ofconveying party(ies) attached? Yes [BNO 
.Nature of conveyance:
 

  

 
 

I3] Assignment E] Merger

 
 

 
Street Address: Alfred-Nobel-Stralse 10

City: Country: Zip: . Monheim, Gennany D-40789
 

 
D Security Agreement El Change of Name

 
 

 D Other Additional name(s)&address(es) attached? I] Yes [BN0
 

 

 

Execution Date: December 13, 2000

  4. Application number(s) or patent number(s): ...- -—~,.._.,.,,,:_._.-.. _, -"‘*E"'   As-

If this document is being tiled together with a new application, the execution date of the application is:   A. Patent Application No.(s)

 

 
 

09/700,094

 Name and address of party to whom correspondence concerning
document should be mailed:

 
 

 

 Name: Michael S. Greenfield

 Total Fee (37 CFR 3.41) ...................................................... ..

  
 

Company Name: McDonnell, Boehnen, Hulbert & Berghoff Enclosed

  D Authorized to be chared to deosit account
Deposit account number: 1312490

 
 

  Street Address: 300 South Wacker Drive, Suite 3200

 
 

 

City: Chicago State: IL ZIP: 60606 

 
 

 
 

 

DO NOT USE THIS SPACE

 
  Statement and signature. . ,/' '

To the best ofmy knowledge and belief,’ theforegoing information is true and correct and any attached copy is_ 4a.«ti-Tie copy ofthe original
document. '  

 

  

 
 

Michael S. Greenfield

Printed Name of Person Signing
Date: January 9, 2001 

  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 TrademarksI

./23/2001 GTUNII 00000200 09700094 l Box Assignments

F6581 “Loo F. Washington,D.C. 20231
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1.‘ g

 U.S. DEPARTMENT OF COMMERCE
Patent and Trademark Office

FORM PTO—l595
 

  
 

  RECORDATION FORM- COVER SI‘-IEET
PATENTS (ONLY

‘ Attorney Ref. No.: 00,] l2l

To The Honorable Commissioner of Patents and Trademarks: Please record the attached oriinal documents or co - 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 par-ty(ies) attached? I] Yes l2INo

Nature of conveyance:

 
 

  
 

El Assignment D Merger
 
 

Street Address: Alfred-Nobel-StraBe 10

D Security Agreement D Change ofName City: Country: Zip: Monheim, Germany D-40789 -

  

 
  

  
 

 
 

y D Other — Additional name(s) & address(es) attached? El Yes IZINO

‘Execution Date: December 13, 2000

  4. Application number(s) or patent number(s): _f__,___

is?-.1‘ YT  
 

If this document is being filed together with a new application, the execution dateof
4%‘

09/700,094 ' p f

A. Patent Application No.(s) 7 A ' I B. Patent No.(s)

Additional numbers attached? El Yes iziNo‘* '= 7

 

 

  

Name and address of party to whom correspondence concerning
document should be mailed:

  

  

  
 

Name: Michael S. Greenfield

  
- _, .---VF»?

Total Fee (37 CFR l).................. .;.«:-.»........... $40.00

Company Name: McDonnell; Boehnen, Hulbert & Berghoff El Enclosed
 
 

D -Authorized to be char ed to de osit account
Street Address: 300 South Wacker Drive, Suite 3200

 
 

 
  
  

  
  

City: Chicago . State: IL ‘ ZIP:V60606_

9.
  Statement and signature. _

To the best ofmy knowledge and belief theforegoing information is true and correct and any attached copy is a true copy ofthe original
document.

Michael S. Greenfield

Printed Name of Person Signing
Date: January 9, 2001 

, L _ _

Total number of pages including cover sheet, attachments, and document: ‘3

Mail documents to be recorded with required cover sheet information to:

Commissioner 011' Patents andl Trademarks
Box Assignments

Washington, 1D.<C. 202311
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ASSIGNMENT

Case No.: MBI-IBOO, 1121 Serial No.:Inventors: ' '

Date of Execution

of Application: Filing Date: November 8, 2000n

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-Strafie 10, D-40789 Monheim, Cermany

its successors andassigns, 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—DiphenylpropyIamines
and identified as:

Case No. MBHB00,ll21

in the offices of MCDONNELL BOEHNEN HULBERT & BEIZGHOFFS 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. A

The undersigned hereby authorize and request 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. ’

II I

LZ§‘Q'§QL‘L¢‘ZT~§}L - .', -qcéfi-€? _ .- 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

MCDONNBJ. BOEHNEN
NULBERT A sancuorr
300 scum wAcxen omvs
Waco, ILLINOIS ooeoe
‘IELEPHONE (312) 913-0001
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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 1
‘ - . Patent will be granted, as fully and entirely as the same would h '

ave been held and ‘ ' d 'fthis assignment had not been made. - °“J°3/ed by the undersigne 1_

WITNESS my hand and seal this &day ofDeg M‘bgg, 2 QQ p

‘Egg; (géézmai (Qflux
Claus Meese .

State of - g ‘e
 

County of  

The foregoing instrument was acknowledged before me this of

by
9  

:::———+. 

NOTARY PUBLIC '

 

WITNESS my hand and seal this[3_F}»_day of Q rc 97>‘-i~?[ 2 000.

 
 State of S /’V"~f3i:é' ’/"ti

County of
The foregoing instrument was acknowledged before me this ’ 3 day. of

D€c.(>n1b(’r,Q,04«U by

  Fee; SE/< I20
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\

UR. Nr. ism; far‘2_ooo

Die umstehende Untefschrift von IA-lerrn Dr‘. Claus Othmar

Meese, geboren am 17. Iuli 191854, wohnfiaft Kreuzberger
StraBe 50 in 110789 Monheim am Rhein, ausgewiesen durch

Vorlage seines Personalauswéises, beglaubige ich hier— -
mit a'u'fgrund vor.mif erfolgter Fertigung..

. Monheim am Rhein, den 08. Dezember 20004
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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 ofUSSN 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 listingof 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 Janum

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 3425 87673US]

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, C1-C5 alkyl, C3—Cm cycloalkyl, substituted or unsubstituted benzyl, allyl or

carbohydrate;

b) C1-C6 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

R“\
ZN-C0-

c) R5 wherein R4 and R5 independently represent hydrogen, C1-C5 alkyl,

substituted or unsubstituted aryl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 4

carbon atoms or R4 and R5 form a ring together with the amine nitrogen;

RK

d) R1/
unsubstituted aryl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 6 carbon atoms;

N-SOT

wherein R6 and _R7 independently represent C1-C5 alkyl, substituted or

e) an ester moiety of inorganic acids, or

f) -SiRaR1,Rc, wherein R3, R1,, R, are independently C1-C4 alkyl or aryl,

with the proviso that at least one ofR’ 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

/

R
R9

—N

_ Fonnula la
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APPLICANT: C. Meese et a1.

U.S.S.N.: Not Yet Assigned

[Continuation ofUSSN 09/700,094]

[Express Mail Label EV 342587673US]

Page 5

wherein R8 and R9 represent C1-C 5 alkyl groups, which may be the same or different and which

together contain at least three carbon atoms, or R8 and R9 may form a ring together with the

amine nitrogen,

A represents hydrogen (IH) or deuterium (2H), 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

___N/CH(CH3)g
\CH(CHa)2

Claim 30 (new): The 3,3-Diphenylpropylamine as claimed in claim 29 selected fiom:

(i)-2-acetamidoacetic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl

ester,

(i)-malonic acid bis—[2-(3-diisopropylamino-l-phenylpropyl)-4-hydroxymethylphenyl] ester,

(dz)-succinic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethyl-phenyl] ester,

(az)-pentanedioic acid bis-[2-(3-diisopropylamino-l-phenylpropyl)-4-hydroxymethyl-phenyl]

ester,

(i)-hexanedioic acid bis-[2-(3-diisopropylamino—1—phenylpropyl)-4-hydroxymethylphenyl] ester.

Claim 31 (new): A 3,3-Diphenylpropylamine of the formula VI:

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0158



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0159

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

"’T
Y

 

 

  
Formula VI

wherein A represents hydrogen (1H) or deuterium (2H), 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 Rm and R” is selected from C1-C6 alkyl, benzyl, alkoxycarbonyl, C(O)NR4R5

and —SiR,,R1,R¢ and the other of R10 and R” represents hydrogen.

Claim 32 (new): The 3,3-Diphenylpropylamine as claimed in claim 31 selected from the group

consisting of:

(:i:)-2—(3-diisopropylamino-1-phenylpropyl)-4-methoxymethyl-phenol,

(:I:)—2-(3 -diisopropylamino-l-phenylpropyl)-4-ethoxymethyl-phenol,

(:t)—2-(3 -diisopropylamino-l-phenylpropyl)-4-propoxymethyl-phenol,

(dc)-2-(3-diisopropy1amino-1 -phenylpropyl)-4-isopropoxy-methylphenol,

(:12)-2-(3-diisopropylamino-1-phenylpropyl)-4—butoxy1r1ethyl-phenol,

(dc)-acetic acid 2-(3-diisopropylamino’-1-phenylpropyl)—4—methoxymethylphenyl ester,

(_i)-acetic acid 2—(3-diisopropylamino-1-phenylpropyl)-4-ethoxymethylphenyl ester,

(i)-2-(3-diisopropy1amino-l-phenylpropy1)-4-trimethyl-silanyloxymethylphenol,

(d:)-diisopropyl-[3-phenyl-3-(2-trimethylsilanyloxy-5-trimethylsilanyloxymethylphenyl)-propyl]-

amine,

(i)-[3-(3-diisopropylamino-1-phenylpropyl)-4-trimethylsilanyloxyphenyl]—methanol,

(rt)-diisopropyl-[3-(5-methoxymethyl-2-trimethylsilanyloxyphenyl)-3-phenylpropylamine,
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(i)-diisopropyl-[3-(5-ethoxymethyl-2-trimethylsilany1oxyphenyl)-3-phenylpropylamine,

(;t)- [4-(tert-butyl-dimethylsilany1oxy)-3-(3 -diisopropylamino-1 -phenylpropy1)-pheny1]-

methanol,

(dz)-acetic acid 4-(tert-butyl-dimethylsilanyloxy)-3-(3-diisopropylamino-1-phenylpropyl)-benzyl

ester,

(:l:)-4-(tert-butyl-dimethylsilanyloxy)-3-(3 —diisopropylamino-l -phenylpropyl)-phenol,

(:l:)-acetic acid 4-(tert-buty1-dimethylsilanyloxy)-2-(3 -diisopropy1arnino-1-phenylpropyl)-phenyl

ester,

(;i:)- {3-[2-(tert-butyl-dimethylsilanyloxy)-5 -(tert-butyl-dimethylsilanyloxymethyl)-phenyl]-3-

phenylpropyl}-diisopropylamine,

(:l:)- [4-(tert-butyl-diphenylsilany1oxy)-3-(3 -diisopropyla1nino- 1 -phenylpropyl)-phenyl] -

methanol,

(i)—acetic acid 4-(tert-butyl-diphenylsilanyloxyrnethyl)-2-(3-diisopropy1arnino-1-phenylpropyl)-

phenyl ester,

(fi:)-4-(tert-butyl-diphenylsilanyloxymethyl)-2-(3 -diisopropylamino-1-phenylpropyl)-phenol,

(:i:)- {3-[2-(tert-butyl-diphenylsilanyloxy)-5-(tert-butyl-diphenylsilanyloxymethyl)-phenyl]-2-

phenylpropyl} -diisopropylarnine,

(:12)-acetic acid 4—benzy1oxy—3-(3-diisopropylamino-1-phenyl-propyl)-benzyl ester,

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

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

(:l:)-2-(3-diisopropylamino-1 -phenylpropy1)—4-( 1 fl-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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CH3oR‘3H c

3 I
Y

CH3

CH3 
Formula VII

wherein R12 and R13 represent a C1-C5 alkoxycarbonyl group or

R4
\N-co-
/

R5

Claim 34 (new): The 3,3-Diphenylpropylamine as claimed in claim 33 selected from

(zh)-N-ethylcarbamic acid 2-(3-diisopropylamino-1-phenyl-propyl)-4-hydroxymethylphenyl ester,

(dz)-N,N-dimethylcarbamic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl

ester

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

ester

(:12)-N-phenylcarbamic acid 2-(3-diisopropylamino-1-phenyl-propyl)-4-hydroxymethylphenyl

ester,

(:I:)-[2-(3-Diisopropy1amino- 1 -phenylpropyl)-4-hydroxymethyl-phenoxycarbonylamino]acetic

acid ethyl ester hydrochloride,

(dc)-N-ethylcarbamic acid 3-(3-diisopropy1amino-l-phenylpropyl)-4-N-ethylcarbamoyloxybenzyl

ester,

(d:)-N,N-dimethylcarbamic acid 3—(3-diisopropy1amino-1-pheny1propyl)-4-N,N-

dimethylcarbamoyloxybenzyl ester,

(rt)-N,N-diethylcarbamic acid 3-(3-diisopropy1amino-1-pheny1propy1)—4—N,N-

diethylcarbamoyloxybenzyl ester,
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(:t)-N-phenylcarbamic acid 3-(3-diisopropy1amino-1-phenylpropy1)-4-N-

phenylcarbamoyloxybenzyl ester,

(;t)-{4-[2-(3-diisopropyla1nino-1-pheny1propy1)-4—hydroxy-methylphenoxycarbonylamino]- -

butyl}-carbamic acid 2-(3-diisopropy1amino-1-phenylpropyl)-4-hydroxymethylphenyl ester,

(:|:)-carbonic acid 2-(3 -diisopropy1amino-1-phenylpropyl)-4-hydroxymethylphenyl ester ethyl

ester,

(i)-carbonic acid 2-(3 -diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester phenyl

ester,

(zt)-carbonic acid 2-(3 -diisopropylamino-1-phenylpropyl)-4-ethoxycarbonyloxymethylphenyl

' ester ethyl ester, and

(dz)-carbonic acid 2-(3 -diisopropy1amino-1-phenylpropyl)-4-phenoxycarbonyloxymethylphenyl

ester phenyl ester.

Claim 35 (new): The 3,3-Diphenylpropylamine selected from the group consisting of:

(i) (:I:)-Benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-sulphooxymethyl-phenyl

ester,

(ii) (dz) -2- (3-Diisopropy1amino-1-phenylpropyl) -4- (1[3-D-g1ucuronosyloxymethy1)— 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 fonn of optical isomers, the racemic mixture and the individual enantiomers.

Claim 36 (new): A 3,3-Diphenylpropylamine of the formula VII’:

wherein R is

a) C1-C6 alkyl, C3-C10 cycloalkyl, substituted or unsubstituted benzyl, allyl or carbohydrate;
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b) C1-C5 alkoxycarbonyl, substituted or unsubstituted aryloxycarbonyl, benzoylacyl,

benzoylglycyl, a substituted or unsubstituted amino acid residue;

0)

R4

\
N—co——

/

R5

1 wherein R“ and R5 independently

represent hydrogen, C1-C5 alkyl, substituted or unsubstituted aryl, benzyl or phenoxyalkyl

wherein the alkyl residue has 1 to 4 carbon atoms and wherein R4 and R5 may form a ring

together with the amine nitrogen;

d)

R6

\

' /N_SO2' wherein R‘ and R7 independently
.R7

represent C1-C5 alkyl, substituted or unsubstituted aryl, benzyl or phenoxyalkyl wherein the alkyl

residue has 1 to 6 carbon atoms;

e) an ester moiety of inorganic acids; or

f) -SiRaR1,Rc, wherein Ra, R1,, Re, are independently selected from C1-C4 alkyl or aryl,

with the proviso that R’ is not hydrogen, methyl or benzyl ifR is hydrogen, R is not ethyl ifR’ is

hydrogen,

X represents a tertiary amino group of formula Ia
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wherein R8 and R9 represent non-aromatic hydrocarbyl groups, which may be the same or

different and which together contain at least three carbon atoms, and wherein R8 and R9 may form

a ring together with the amine nitrogen,

Y and Z independently represent 0, S or NH,

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

n is 0 to 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(CH3)2
—N

\

CH(CH3)2

Claim 38 (new): The 3,3-Diphenylpropylamine as claimed in claim 37 selected from carbonates

and carbonates represented by the formula VIII: I
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wherein Y and Z independently represent 0 or NH, and

Rrepresents a C1-C6 alkoxycarbonyl group or

R4.
\

’N—CO-

R5

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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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
7” 

with an alcohol R10-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

\ O-Bn

HO I / T
A A Y

(3)

(b)
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R‘\fo
HO O T

A A 0
(C) Formula H

(d) Formula VI

wherein R10 is hydrogen,

 
wherein R12 is hydrogen and R” represents a C1-C5 alkoxycarbonyl group or

R‘\
‘ N-CO-

R‘/
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wherein R4 and R5 independently represent hydrogen, C1-C5 alkyl, substituted or unsubstituted

aryl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 4 carbon atoms or R4 and R5

form a ring together with the amine nitrogen, and

(1) benzylic acylates selected from

Formula N

and

 
Formula V
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wherein R‘ is hydrogen, C1-C5 alkyl or phenyl, and R2 represents hydrogen, C1-C5 alkyl or

phenyl, with the proviso that R1 and R2 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:

Formula Vll

which comprises reacting a compound selected from the group consisting of

(3)
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(C)

(d)
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Q Fonnula V
and

(6)

 
Formula V!

wherein R‘ represents hydrogen, C1-C6 alkyl or phenyl, n is 0 to 12, Bn is benzyl, one of R10 or

R” is hydrogen and the other one is C1-C6 alkyl, benzyl, -SiRaR1,R6, C1-C6 alkylcarbonyl or 1

benzoyl, wherein R6, R1,, R6 are independently C1-C4 alkyl or aryl,

with activated carbonyl compounds or carbonyl precursor reagents selected from haloforrnates,

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,

M1/vs/'|—_—. 5 - &L_.—
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) 
Applicants: C. Meese et al.

Serial No.: 10/766,263 GROUP: Not Yet Assigned

F. 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

****=!=*****************=l<**=I=***=|=*********************************************************

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 if ‘ By; vffl
Susan M. Dillon

*********************.****************at**a«*****ans:***************************=«****=u=******

Sir:

INFORMATION DISCLOSURE STATEMENT

In accordance with the provisions of 37 C.F.R. §§l.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. §l .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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U.S.S.N. 10/766,263
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_ (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.l7(p), namely $180.00, is included herein; or

_ (4) afier 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.

Respectfiilly submitted,

page K. 04/
Christine C. O’Day (Reg. 38,256)

Edwards & Angell, LLP
PO Box 55874

Boston, MA 02205

Date: 4/- 3- 4 4/ (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.O, Box 1450
Alexandria, Virginia 22313-1450www.uspto.gov

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

 
CONFIRMATION NO.

I0/766,263 01/27/2004 Claus Meese 55647-C (45107) 3433

EDWARDS & ANGELL, LLP
P.O. BOX 55874

BOSTON, MA 02205

TUCKER. ZACHARY C

ART UNIT

1624

PAPER NUMBER

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. AppIicant(s)

10/766,263 MEESE ET AL.

Office Action Summary Examine,

Zachary C. Tucker

-- The MAILING DA TE 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 oi 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)I:] Responsive to communication(s) filed on __

2a)I:I This action is FINAL. 2b)IXl This action is non—fina|.

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)[Z Claim(s)1_£3-Qis/are pending in the application.

4a) Of the above c|aim(s) _? is/are withdrawn from consideration.

5)I:I Claim(s)_ is/are allowed.

6)l___I Claim(s) __ is/are rejected.

7):] Claim(s) __ is/are objected to.

8)lXI Claim(s) 18-49 are subject to restriction and/or election requirement.

Application Papers

9)I:l The specification is objected to by the Examiner.

10)E The drawing(s) filed on 27 January 2004 is/are: a)E accepted or b)EI objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)I:l 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)® Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)I:] All b)l:I Some * c)D None of:

Certified copies of the priority documents have been received.

Certified copies of the priority documents have been received in Application No. 09/700,094.

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) El Notice of References Cited (PTO-892) 4) D Interview Summary (PTO—413)
2) D Notice of Drattsperson’s Patent Drawing Review (PTO-948) Papel’ N°($)/M3" D3te- __ -
3) IXI Infonnation Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) CI Notice of Informal Patent Application (PTO-152)

Paper No(s)/Mail Date 12Agr04. 6) C] Other: .

u.s. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 24092004

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0182



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0183

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:

I. 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, 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.

ll. Claims 28, 29, 31, 33, 34, 36-39 and 44-49 (all in part), drawn to

carbonate compounds of formulae (I), (VI), (VII), (VII’) and (VIII) 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), 558/275 (when only 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.

III. Claims 28, 29, 32, 35, 36, 37, 39,46, 47 and 49 (all in part) drawn to

compounds of formulae (I) and (VII), 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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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 (I), (VII) 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 (I), (VI), (VII), (VII’) and (VIII), wherein both of R

and R’ or one of R and R’ are C(O)NR4R5 (carbamate esters) classified in

class/subclasses 560/32 (when R4 or R5 is aryl) and in 560/132 (when

both of R4 and R5 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 (I) and (VII’), wherein both of R and R’ or one of R and R’ are

S(O)2NR5R7 (sulfamate esters) classified in class/subclass 558/48,

pharmaceutical compositions comprising the compounds and methods of

treatment with the compounds.
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VII. Claims 28, 29, 35, 36, 37, 39, 46-49 (all in part) drawn to compounds of

formulae (I) 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.

Vlll. Claims 28, 29,31, 32,36, 37, 39, 31 and 46-49 (all in part) drawn to

compounds of formulae (l), (VI) and (VII’) wherein both of R and R’ or one

of R and R’ are a silanyl group —SiRaRbRc, 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 (I), (VII) and (VII’) wherein one of R and

R’ is a different functional group from Groups l-Vl|l 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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XI. Claim 40, drawn to a drug delivery device for administering a compound of

formulae (I), (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

I-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 I-X set forth above are

patentably distinct as well.

Devices as set forth in Group XI 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 complexly 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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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 stat 0 this app Egon or
proceeding should be directed to the receptionist whose teizp ne nu  71) 272-

Y 0
2717. r /

zt R 7- PRlMA AMINEH

Z Z AFlTUNlT1624

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0187 V

 

 
 



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0188

.

 
 

Sheet 1 of 1

 

 

 

DOCKET NO.: 55647-C (45107) I SERIAL NO.: 10/766,263

APPL|CANT(S): C. Meese et al.

FILING DATE: January 27, 2004

UNITED STATES PATENT DOCUMENTS

FORM PTO-1449
 
 

 
 

  
 

 

GROUP NO.: -—Ne(-Y-oHIsoégae6— I 6» 2:; 

    

INFORMATION DISCLOSURE STATEMENT

DOCUMENT
' EXAM. FILING DATE '

INITIALS DATE CLASS SUBCLASS IF APPROPRIATE

_ NUMBER .

AA 6,313,132 B1 ‘I1/6/01 R.Johansson.etal.
AB 5,686,464 11/11/97 R.Johansson etal.

DOCUMENT ' -
NUMBER DATE counmv SUBCLASS YESINO .

AC WO 89/06644 7/27/89 WIPO =
AD WO 94/11337 5/26/94 WIPO’ “"

  
  

 
 

 

 

-

—
_

Z

21

Z

%'r

2r

 
 

   

OTHER DOCUMENTS (INCLUDING AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.)

AD Nilvebrant et al., European Journal of Pharmacolog)’. 327(1997) pp. 195-207.

AE Nilvebrant et al., Pharmacology and Toxicology. Vol. 81, pp. 169-172, 1997

A

:

—

—
—

AF Nilvebrant et al., Life Sciences. Vol. 60 (13/14), pp. 11294136, 1997

G 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 eta|.,J. Clin. Pharm. 7'her.,Vol. 35(7), pp. 287-295.1997

IVIQ IIII
 

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0188



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0189

  
  

 Index of Claims

Hllilililli lilll Ill Willi
 

 
 

Application No. Applicant(s)

10/766,263 MEESE ET AL.
Examiner Art Unit

Zacha C. Tucker 1624   
 
 

 
 

 

 
  

 
 

 

 

 

 

  
 

   
  

 
  

 
  
 

 

 
 
 

 

 
  

 
 
 

 

 

   

   

-9O

---------
IIIIIIIII

------- XIIIIIIIII
--------I ---------
lllllllll IIIIIIIII
lillllll IIIIIIIII
I-------- -------I-

58 --------- ---------
3-----H -------I-
EIIIIIIIIII Z-------I-
lllllllll IIIIIIIII
-------I -------I-

-------I -------I-
I IIIIIII —IllIlllll
I IIIIIII IIIIIIIII

ZIIIIIIIII
—lllllllll

118 -------I-
IIIIIIIII

—EalIllll —lllllllIl
—Illllll —lllIlllll
:I------ ---------
—allIlll II 123 IIIIIIIII
IEIII---I---I :--------I 2124 ---------
ZEJIIIIIIIII ZIIIIIIIII ZIIIIIIIII
—EalIllllllI IIIIIIIII IIIIIIIII
-E"_I------I-- ZIIIIIIII 127 IIIIIIIII
HIIIIIIII :--------- ZIIIIIIIII
EEIIIIIIIIIII XIIIIIIIII ZIIIIIIIII

IIIIIII jznlilllilll —lllllllll
IIIIIII —lllllllll IIIIIIIII
Illllll —lZllllll 132 IIIIIIIII
IIII —l1llllll —lllllllll

—mlZlIllIl —IllIlllll
I---I---I :-I-----I-
XIE-------I -------I-
—lZllllll IIIIIIIII
-------- 2-------I-
EEIIZIIIIII 1-------I-
I=nl1IlIlIl —lllllllll
ltllllll Inllllllllll
ltnillll IZEIIIIIIIII
IZIIIIII —lllllllll
El-—---I-I :-------I-
E--------I -------I-
EBIIIIIIIII IIIIIIIII

-------I Z 147 ---------
-I---I-I ZIIIIIIIII
IIIIIIII IIEIIIIIIIII
-------I -- I I   

U.S. Patent and Trademark Office Part of Paper No. 24092004

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0189



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0190

Page 1 0

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addreu: COMMISSIONER FOR PATENTSR0, Box 1450

Alexandria, Vxginia 22313-1450
www.u.Ipto.gov

 
*I3IBDATASHEET* CONFIRMATION No.34
Bib Data Sheet

 
 
 

 
 

 
 

FILING DATE

SERIAL NUMBER 01/27/2004 GROUP ART UNIT
10/766,263 1624

RULE

 

  

 
 

ATTORNEY DOCKE
NO.

55647-C (45107)

  

  

 
 
 

‘ PPLICANTS

 
 

Claus Meese, Monheim, GERMANY;

Bengt Sparf, Trangsund, SWEDEN; 
 

  
*i N U I N G **********************i**

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  
 
 
 
 if ********************

EUROPEAN PATENT OFFICE (EPO) 98108608.5 05/12/1998 
 
 IF REQUIRED, FOREIGN FILING LICENSE GRANTED 
 
 INDEPENDE STATE OR SHEETS
 

 
CLAIMS

4

 
  

COUNTRY DRAWING
GERMANY 1

 EDWARDS & ANGELL, LLP
P.O. BOX 55874
 

  
 T

CI OtherT 

h e e e 3 e C Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0190

   

 
  

  FILING FEE

 
  

No. to charge/credit DEPOSIT ACCOUNT
No. for following:

 

  
 
 

RECEIVED
2262

  

  



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0191

 

  
 
  

 
 
  

  
 
  
 

  

 
  
  

 
  

  
 

  

  
 
  

 
 

/0wL°i'°‘7 «‘’//’0/

Docket No. 55647-C (45107) 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: C. Meese, et al.

Serial No.: lOl766,Z[33 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 Addiessee" Mailing Label Number Ie‘.V5l79l 4068US,
addresed to the: Commissioner for Patents, P.0. Box I450, Alexandria, VA 223l3—l450, Mail Stop Amendment

 
WARNING: Ccrttfcate ofmailing airrt class) orfacsimile transmission procedures of37 C.F.R. [.8 cannot be used to obtain

a date ofmailing or transmissionfor this correspondence.
"WARNING: Each paper orfeefiled by "l:Ztpres's Mail” must have the number of the "Express Mail" mailing label placed

thereon prior to mailing. 37 C.F.R I. l0(b).
"Since thefiling ofcorrespondence under j 1. I0 without the Express Mail mailing label thereon is an oversight

that can be avoided by the exercise ofreasonable care. requests fitr waiver of this requirement will not be granted on petition. "
Notice ofOct. 24, I996, 60 Fed. Reg. 56,439, at 56.442.

Sir:

RESPONSE TO RESTRICTION RE UIREMENT

Applicants submit herewith the following response to the Office Communication dated

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
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' C, Meese, et al.
U.S.S.N. 10/766,263

Response to Restriction Requirement

Page 2

subject matter ofclaims 28, 29, 31, 32, 36, 37, 39, 41-43 and 46-49 (all in part), drawn to

compounds offormulae (1), (VII) and (VII’), wherein both ofor one ofR and R’ is alkyl,

cycolalkyl or benzyl, the other one ofR 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 I 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—e1ected subject matter is reserved.

’ Early consideration and allowance of the application are earnestly solicited.

Respectfully submitted,

5°/&,__2_t = f’. A.
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 COMMlSS!ONER FOR PATENTS

P.0. Box 1450
Alexandria, Virginia 22313-1450www.uspto.gov

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

 
CONFIRMATION NO.

10/766,263 01/27/2004 Claus Meesc 55647-C (45107) 3433

EDWARDS & ANGELL, LLP TUCKER, ZACHARY c
P.O. BOX 55874

BOSTON, MA 02205 I624

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 Examine, A" Unit

-- The MAILING DA TE 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)|XI Responsive to communication(s) filed on 27 October 2004.

2a)l:] This action is FINAL. 2b)E] This action is non-final.

3)l:I 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) Claim(s) 2%) is/are pending in the application.

4a) Of the above c|aim(s) 30 33-35 38 40 44 and 45 is/are withdrawn from consideration.

5)I:] Claim(s) __ is/are allowed.

6)E Claim(s) 28 29 31 41 and 42 is/are rejected.

DE Claim(s) 32 36 37 39 43 and 46-49 is/are objected to.

8)l:l Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)l:] The specification is objected to by the Examiner.

10)[] The drawing(s) filed on __ is/are: a)EI accepted or b)I:I 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)D 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)® Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)IZI All b)|] Some * c)I] None of:

1.I:I 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.l:l 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) D Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413)
2) I:I Notice of Drattsperson’s Patent Drawing Review (PTO-948) Paper NOISI/M3" Data :. -
3) I3 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) CI Notice of Informal Patent Application (PTO-152)

Paper No(s)/Mail Date . 6) CI Other: .
U-5~ Patent and Tradermrk 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

App|icant’s election without traverse of Group I (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 I of the

Requirement for Restriction was erroneously set forth. Group I 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

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0211



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0212

Application/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-diisopropy|-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 23 and 29) or R“ (claim 31) is benzyl, R (claims 28 and 29) or R10 (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 groupiatsre
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 (571) 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). lf 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 (571) 272-
2717.

 

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0214



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0215

Application No. App|icant(s)

10/766,263 MEESE ET AL.
Examiner Art Unit

Zacha C. Tucker 1624
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AMENDMENT TRANSMITTAL LETTER 556E;gge,;{jg-10,,

Filing Date Examiner Art Unit

January 27, 2004 2. C. Tucker 1624

Application No.
10/766,263-Conf. #3433

 
 
   

Invention: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES 

 TO THE COMMISSIONER FOR PATENTS

Transmitted herewith is an amendment in the above-identified application.
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_ No additional fee is required for this amendment.

I:I Please charge Deposit Account No. in the amount of $
_. A duplicate copy of this sheet is enclosed.

D A check in the amount of $ to cover the filing fee is enclosed.

  [3 Payment by credit card. Form PTO-2038 is attached.  
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Docket No. 55647-C (45107)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICANT: C. Meese, 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

Alexandria, 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. 55647-C (45107)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICANT: C. Meese, 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

Alexandria, 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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USSN 10/766,263
Amendment

Page 2

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:

 
"'Formu1a I 6

wherein R and R’ are independently

hydrogen, C1-C5 alkyl, C3-C10 cycloalkyl, substituted or unsubstituted benzyl, or allyl;

with the proviso that at least one ofR’ 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

/R°
3

R9

--N

» Formula la
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wherein R8 and R9 represent C1-C 6 alkyl groups, which may be the same or different and which

together contain at least three carbon atoms, or R8 and R9 may form a ring together with the

amine nitrogen,

A represents hydrogen (IH) or deuterium (2H), 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(CHa)a/

\CH(CHa)2
—-N

52. (New): A 3,3-Diphenylpropylamine having the formula VI:

 
Formula VI

wherein A represents hydrogen (IH) or deuterium (2H), 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 R10 or R” is selected fiom C1-C5 alkyl, allyl, or benzyl, and the other represents

hydrogen,
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with the proviso that R” is not methyl or benzyl when R10 is hydrogen, and R10 is not ethyl when

R” is hydrogen.

53. (New): The 3,3-Diphenylpropylamine of claim" 52 selected from the group

consisting of:

(i)-2-(3 -diisopropylamino-1-phenylpropyl)-4-methoxymethyl-pheno1,

(:h)-2-(3-diisopropylamino-1-phenylpropyl)-4-ethoxymethyl-phenol,

(i)—2—(3 -diisopropylamino-1-phenylpropyl)-4-propoxymethyl-phenol,

(i)-2-(3-diisopropylamino-1-phenylpropyl)-4-isopropoxy-methylphenol,

(d:)-2-(3 -diisopropylamino-1-phenylpropyl)-4-butoxymethyl-phenol.

54. (New): A 3,3-Diphenylpropylamine having the formula VII’:
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wherein R is C1-C5 alkyl, C3—C1o cycloalkyl, substituted or unsubstituted benzyl, or allyl;

X represents a tertiary amino group of formula Ia

--N

V 9
R Formula Ia

wherein R8 and R9 represent non-aromatic hydrocarbyl groups, which may be the

same or different and which together contain at least three carbon atoms, and wherein R8 and R9

may form a ring together with the amine nitrogen,

Y and Z independently represent 0, S or NH,
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A represents hydrogen (IH) or deuterium (ZH),

n is 0 to 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(CH3)2
-—N

\

CH(CH3)2

56. (New): A pharmaceutical composition comprising a 3,3-diphenylpropylarnine

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”

is hydrogen, which comprises reacting a compound of the formula

@HT
7” 

with an alcohol R10-OH in the presence of a catalyst.

58. (New): A process for the preparation of ethers of formula VI:
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R
l

°T
Y 

 Fomiula VI

wherein A represents hydrogen (‘H) or deuterium (2H), 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 ofR10 or R” is selected from C1-C6 alkyl, allyl, or benzyl, and the other represents

hydrogen,

with the proviso that R” is not methyl or benzyl when R10 is hydrogen, and R10 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 RIOOH and RHOH, of a compound selected from

'\ O-BnY
HO /

 
(b)
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R1

YO
° Y

“:"rO
Forrmla H

(d) Formula VI

wherein R10 is hydrogen,

 
wherein Rnnis hydrogen and R13 represents a C1-C5 alkoxycarbonyl group or

R4

\N-co-
R‘/

wherein R4 and R5 independently represent hydrogen, C1-C5 alkyl, substituted or unsubstituted
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aryl, benzyl or phenoxyalkyl wherein the alkyl residue has 1 to 4 carbon atoms or R4 and R5

form a ring together with the amine nitrogen, and

(f) benzylic acylates selected from

R1Y0
O

 ,3 Y

"Y  O

Formulalll

 
Farmuia N

and

6 Fomxuta V

wherein R1 is hydrogen, C1-C5 alkyl or phenyl, and R2 represents hydrogen, C1-C5 alkyl or

9

phenyl, with the proviso that R1 and R2 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

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/obj ections 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 Requirement 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 objections. In particular, the

Office Action states that claims 32, 36, 37, 43, and 46-49 are merely objected to as containing

non—e1ected 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 subj ect 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 (1) 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 ofR10 or

R” is H. For example, reactant (c) will lose the ester fimctionality in the presence of an

acid or base and a suitable alcohol can then be incorporated as R‘°O- or RHO-. The
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corresponding formula VI compound would include the suitable alcohol at either R10 or

R” with the other R10 or R” being H. Applicants respectfially 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 RIOOH and RHOH” 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

fonnula 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 a1.), when R’/R” is benzyl, R/R10 is 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 respectfiilly 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 subj ect

matter of this application in one or more fl.1I'lZhCI' 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 respectfiilly 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 earnestly solicited.

Respectfully submitted,

 /4 6’ ”'LL/
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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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.
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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.0. Box 1450

Alexandria, Virginia 22313-1450
or £3.33 (703) 746-4000

INSTRUCTIONS: This fonn should be_ used _for transmitting the ISSUE FEE and ‘PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apgropriate. All further correspondence including the Patent, advance orders ai1d_notifieation of maintenance fees will be mailed to the current cones ondence address as
in icated unlotgss eorriected below or directed otherwise in Block 1, by (a) specifying a ne\v correspondence address; and/or (b) indicating a separate ' EE ADDRESS" formaintenance ee noti ications.

CURRENT CORKESPONDENCE ADDRESS (N°“‘U‘° 31°“ 1 f°"‘“Y """‘g' °”""”*"‘) Note: A cenificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal._ This cenificate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, must21874 7590 05/10/2005 ave its own certificate of mailing or transmission.

EDWARDS & ANGELL, LLP Certificate of Mailing or Transmission
1 hereb certif that this Fee 5 Transmittal is being deposited with the United

R0‘ BOX 55874 States ostal ervicc with suI‘1)ieient postage for first class mail in an envelope
BOSTON, MA 02205 addressed to the Mail Sto ISSUE FEE address above, or bein facsimile

transmitted to the USPTO ( 03) 7464000, on the date indicated be ow.

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

10/766,263 01/27/2004 Claus Meesc S5647-C (45107) 3433

TITLE OF INVENTION: NOVEL DERIVATIVES OF 3,3-DIPHENYLPROPYLAMINES

 

 

  

 

 

APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE

NOnonprovisional $1400 $300 $1700 08/I0/2005

EXAMINER ART UNIT CLASS-SUBCLASS

TUCKER, ZACHARY C 1624 514-548000

  
 
 

 
 

  
1. Chan e
CFR 1.3g63

[3 Chan e of corres ondence address (or Change of CorrespondenceAddress onn PTO/ B/122) attached.

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

2. For printing on the patent front page, list

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

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

c))f correspondence address or indication of "Fee Address" (37

  

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

PLEASE NOTE: Unless an asspgriee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed forrecordation as set forth in 37 CF 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) : D Individual D Corporation or other private group entity D Government
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):

D Issue Fee [3 A check in the amount of the fee(s) is enclosed.
[3 Publication Fee (No small entity discount permitted) CI Payment by credit card. Form PTO-2038 is attached.

D Advance Order - ii of Copies D The Director is hereby authorized by charge the required fee(s), or credit any ove ayment, toDeposit Account Number (enclose an extra copy of this fomi . 

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

D a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. CI b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).

The Director of the USPTO is requested to a ply the Issue Fee and Publication Fee (if any) or to re-a ply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (i required) will not be accepted from anyone other than t e 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 1.31 1. The information is re uired to obtain or retain a benefit bé the public which is to file (and by the USPTO to process)an application. ConfidentiaIity_is governed by 35 U.S.C. l22_and 37 CFR 1.14. T is collection is estimated to take 1 minutes to complete, including gathering, preparing, and
su_bmitting the completed application form to the USPTO. Time will va dc endin upon_ the individual case. Any comments on the amount of time you require to complete

this fonn and/or sujggestions for reducing this burden, should be sent to t e C ief In orrnation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexan na, Vigginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,Alexandria, Virginia 2231 -1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box I450 _ ‘A|c.und;-in, Virginia 223 I3-I450
ww\\'IuSplo.gov

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

 
I0/766,263 OI/27/2004 CIausMeesc s5547—c (45:07) 3433

EDWARDS & ANGELL, LLP TUCKER, ZACHARYC
PO. BOX 55874

BOSTON, MA 02205
I624

DATE MAILED: 05/I0/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or afier 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.
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Application No. AppIicant(s)

10/766,263 MEESE ET AL.
Examiner Art Unit

Zachary C. Tucker 1624

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If. not included
herewith (or previously mailed), a Notice ofAllowance (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.

Notice of Allowability    
  
  

 1. D This communication is responsive to  

 2. E The allowed c|aim(s) is/are 50-63.  
 3. E The drawings filed on 27.-January 2004 are accepted by the Examiner.  
 4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a) X All b) [:1 Some* c) L] None of the:

1. E] Certified copies of the priority documents have been received.

2. E Certified copies of the priority documents have been received in Application No. 09/700 094 .

3. E] Copies ofthe certified copies ofthe 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. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAM|NER'S AMENDMENT or NOTICE OF

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
 

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

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

1) D hereto or 2) E] to Paper No./Mail Date

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

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

7. D 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. El Notice of References Cited (PTO-892) 5. El Notice of Informal Patent Application (PTO-152)

2. El Notice of Draftperson's Patent Drawing Review (PTO-948) 6. D Interview Summary (PTO—413),
  

   

  
 

 

   

Paper No./Mail Date .
3. E] Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. E Examiner's Amendment/Comment

Paper No./Mail Date

4. D Examiner's Comment Regarding Requirement for Deposit 8. E Examiner's Statement of Reasons for Allowance

of Biological Material 9. C] Other JAMES 0. WELSON

 
  

U.S. Patent and Trademark Office

PTOL-37 (Rev. 1-04) Notice of Allowability / Part of Paper No./Mail Date 20042005 {E
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Application/Control Number: 10/766,263 Page 2

Art Unit: 1624

EXAMlNER’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:

—BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 shows the formation of the active metabolite from different prodrugs

by human liver 8 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 filed28 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 I of the Requirement for Restriction 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’ = “a|ly|” is part of Group I, 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 theactual 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.6.C.

102(b) as being anticipated by US 5,686,464 (Johansson et al). 1

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 6

Claim Objections

In the previous Office action, claims 32, 36 and 37 were objected to for

recitations of non-elected subject matter, but indicated as allowable, 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 a||_previous|y pending

claims.

As indicated above in the section headed “Election/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 disclosure rendering obvious or anticipating compounds according to instant

claims 50-55, the composition according to claim 56, the process according 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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ZQ3_.__

Application/Control Number: 10/766,263 Page 6

Art Unit: 1624

‘Also, the same proviso excludes those compounds wherein R is ethyl when R’

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 processing delays, should preferably

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

Statement of Reasons for Allowance.”

Conclusion

All Post-Allowance Correspondence concerning this application must be mailed
to: v

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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APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE

NO $1400 $300 $1700nonprovisional 08/1 0/2005
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TUCKER, ZACHARY C. 1624 514-548000

   
  

 1. Change of correspondence address or indication of “Fee Address” (37 CRF
1.363).

2. For printing on the patent front page, list (1) the
names of up to 3 registered patent attorneys or agents
OR, alternatively, (2) the name of a single firm (having
as a member a registered attorney or agent) and the
names of up to 2 registered patent attorneys or agents. If
no narrie is listed, no name will be printed

  
 

l Kenyon & Kenyon
 

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

   

 
  

E] “Fee Address” indication (or “Fee Address" Indicating form PTO/SB/47;
Rev O3~O2 or more recent attached Use of a Customer Number is re uired.
 

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. Corripletion of this form is NOT a substitute fir tiling as assignment.

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

1) SCHWARZ PHARMA AG Alfred-Nobel-Slrasse 10, D-40789 Monheirn, Federal Republic of Germany

Please check the a re riate assi ee cate 0 or cate ories will not be rinted on the atent ; E] individual Eco ration or other rivate enti El ovemrnent
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):

E Issue Fee U A Check. in the amount of the fee(s) is enclosed
D Payment by credit card. Form PTO-2038 is attached
E The Director is hereby authorized by charge the required fee(s), or credit any govemment, to
D sit Account Nurriber 11-0600 enclose an extra of this fonn .

8 Publication Fee
8 Advance Order - # of Copies 10  
5. Change in Entity Status (from status indicated above)

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

The Director of the USPT is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

Date: '0,  
 
 

 
 

Authorized Signature:

Typed or printed name: Josgph A. Coppola Registration No.2 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 b the records of the United States Patent and Trademark Office.

This collection of infomiation is required by 37 CFR 1.311. The infomiation 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 estirriated to take 12 minutes to complete, including gathering, preparing, and submitting the
completed application fonn 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 Infomiation 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 Pafirwork Reduction Act of 1995, no persons are required to resflnd to a collection of lnfomiation unless it displays a valid OMB control number.
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. OF PRIOR POWER Docket Number:‘ n‘.
’ Y nnd APPOINTMENT

OF NEW POWER OF ATTORNEY BY
12961/46102

ASSIGNEE and 3.73 I STATEIVIENT

Application Number: Filing Date:

10/766,263 January 27, 2004

Invention Title:

NOVEL DERIVATIVES OF

3,3-DIPHENYLPROPYLAIVIINES

 
Commissioner ofPatents
P.O. Box 1450

Alexandria, VA 223 1 3-1450

SIR:

SCHWARZ PHARMA AG, as assignee ofthe entire interest ofthe above-ridentified
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 transect 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 Sedal No. 10/766,263 filed on January 27, 2004 which is a
continuation ofU.S. Patent Application Serial No. 09/700,094 filed on January 02, 2001. HOW
U.S. Patent No. 6,713,464 issued on March 30, 2004 by virtue ofthe following chain of title
from the inventor(s) to the current assignee as shown below:

1. From: Clggg Meesg, and

From: B_;enzt._Sm:f

To: Schfigz Pea AG

The document was recorded on January 1 1, 2001 in the United States Patent and
Trademark Ofiice at

Reel 011443 Frame 0478, or for which a copy thereofis attached.

NYOI 1028964 v1 1
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Joseph A. Coppola, Esq.

Kenyon & Kenyon

Ono Broadway
New York, NY 10004
Customer No: 26646

The undersigned is authorized to act on behalfof the assignce:

 scnwmzz1 AGB3".Date: August 10, 2005

Name: 77///ELCEN

Title:
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REQUEST FOR CONTINUED EXAMINATION (RCE)

TRANSMITTAL FORM (37 C.F.R. § 1.114)  
 

 

  
 
 

APPLICATION SERIAL NO.

10/766,263

EXAMINER

Zachary C. TUCKER
 
  

DOCKET NO.

12961/46102

 

 INVENTOR(S): Claus MEESE et al. 
 

  
 

Address to:

US. -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 reguired by 37 C.F.R. § 1.114(a) and is attached:

Amendment

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 HIGHEST PRESENT RATE (:5) PER FEE (3)
REMAINING AFTER NUMBER NUMBER CLAIM

AMENDMENT PREVIOUSLY EXTRA‘
PAID FOR

BASIC FEE 790.00

INDEPENDENT
CLAIMS X $200.00
MULTIPLE
DEPENDENT
CLAIM $3 60 00

Number
extra must
be zero or

larger 
If Applicant is a small entity under 37 C.F.R. §§ 1.9
and 1.27, then divide total fee by 2, and enter amount here. 

NYOI 1033230 vl 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,
/\ - -

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

NYOI 1033230 vl Page 2
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12961/46102

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /

 

 
Claus MEESE, et a].

Serial No. : 10/766,263

Filed : January 27, 2004

For ' : NOVEL DERIVATIVES OF 3,3—DIPHENYLPROPYLAMINES

Examiner : Zachary C. TUCKER

Group Alt 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.

C 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 Infonnation Disclosure Statement (and twenty (20)

references) are being submitted herewith for filing.

\ on/as/zoos JADDOI oooooosa 110600 10766263

02 Fl2:1464 130-00 99

 NYOI 1033501 vl
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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:

oseph A. Coppola g. No. 38,413)

KENYON & KFNYON

One Broadway

New York, New York 10004

Telephone: (212) 425-7200

Facsimile: (212) 425-5288
CUSTOMER NO. 26646
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U.S. DEPARTMENT OF COMMERCE_ '6 TRAD"'* PATENT AND TRADEMARK OFFICE
Docket Number:

INFORMATION DISCLOSURE 12961,461 02
STATEMENT
Application Number Filing Date Examiner An 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

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. §l.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.

L,‘ Q

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

NYOI 1033220 vl
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 Q 9 U.S. DEPARTMENT OF COMMERCE
. " TN‘ PATENT AND TRADEMARK OFFICE

V Docket Number:

INFO ATION DISCLOSURE 1361,4610,
STATEMENT
Application Number Filing Date Examiner Art Unit

I0/766,623 January 27, 2004 Z. C. TUCKER 1 624
Invention Title Inventor

NOVEL DERIVATIVES OF Claus MEESE et al.

3,3-DIPHENYLPROPYLAMINES

   
  
Address to:

U.S. Patent and Trademark Office

Customer V‘ ‘r cw, Mail Stop 313(9)

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 infonnation 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. §l.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 Cormnissioner is authorized to charge Deposit Account No.

11-0600 for such fees. A duplicate of this communication is enclosed for charging purposes.

‘at 5?

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

NYOI lO33220 vl
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ATTY. DOCKET NO.

12961/46102

APPLICATION NO.

1 0/766,263
 

  
 

  

  INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

.\ P E APPLICANT
Form PTO- E “O, Claus MEESE et al.

‘ FILING DATE GROUP
AUG 2 3 1395 2 January 27, 2004 1624

O

S. PATENT DOCUMENTS*
EXAMINER PATENT/PUBLICATION PATENT/PUBLICATION NAME CL-A55 SUBCLASS FILING

INITIAL NUMBER DATE DATE'

--
-2
‘-
—‘
*- copies of U.S. references are not enclosed

 

 
 

 

FOREIGN PATENT DOCUMENTS

EXAMINER DOCUMENT
INITIAL NUMBER

-

mFebmaryom
m on 1953
m Aprnowss
m Aprm
m Junelwss
mNovemberosa 1969
mNovember 1969

Abstracts from the 26 Annual Meeting of the International Incontinence Society, August 27-30,
1996, Gillberg et al., abstract 33, Neurology and Urodynamics 152308-309

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. Pharrnacol. Exper. Thera.
3082935-940

Klosa, “Eine Neue Synthesemethode der Darstellung von Diarylalkylarninen,” 1966, Journal fiir
Praktische Chemie 4:312-334 (in German) with English translation ’

NYOI 1033213 V1 Page 1
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AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.

Lipinsky et a1., “Experimental and computational approaches to estimate solubility and

permeability in drug discovery and development settings,” 1997, Adv. Drug Deliv. Rev. 23:3-25

EXAMINER
INITIAL

 
 

 
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

53 :304-3 13

 

  

 
  

parotid gland an those in the urinary bladder and ileum," 1983, Acta Pharmacol. et Toxicol.

Pharmacology/Toxicology Review from Application Number 21-518, Center for Drug Evaluation
and Research, pages 1-3

Roy et a1., “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 confonnance and
not considered. Include copy of this form with next communication to applicant. 

NYO1 1033213 vl ' 1 Page 2
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[1296l/39493]

Translation R Ferber x 6071

Translation of German Patent # 830 193

Inventors: Dr. Gustav Erhart, Dr. Walter Bestian

METHOD FOR RREPARING BASIC COMPOUNDS

It was found that compounds of the general formula

(see original 1)

in which R is an aromatic, and R1 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 R1 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-------------------------------- --

N—B—chloroethyldimethylamine, N—B—chloroethyldiethylamine, 1-

chloro—2—dimethylamino propane, N—B—chloroethylpiperidine, N—B—

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

NY0l1007412vl 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 oil thus-

‘obtained is fractionally distilled. The a—phenyl—a-pyridyl—(2)-7-

dimethylaminobutyric acid nitrile 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 oil separating out is the 1-

phenyl—l—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.

NY0l10074l2vl 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 extracted with acetic acid. The extract is made

alkaline and the oil obtained thereby is distilled. The d-

phenyl—a~thiazolyl-(2)—yFdimethylaminobutyric 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

NY01 1007412 v1 3

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0264



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0265

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—1—quinolyl—(4’)—3-piperidinopropane melts at 82 to 83°.

The chlorohydrate has a melting point of 201 to 202K

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.u 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 80%

then decomposed with water, and the benzene solution is

separated. After small foreruns, the d—phenyl—a—pyridyl-(2)—y—(N—

. piperidino)—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, 1-phenyl-1-pyridyl-(2')-3-N—piperidinopropane,

NY01 1007412 v1 4
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a weakly colored 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----------------------------------

yield one obtains the a-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.

1¥phenyl—1-pyridyl-(2')-3-N-pyrrolidinopropane having a boiling

pointoJ5 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—B—

chloroethylpirrolidine, in the presence of 8.5 parts by weight

sodium amide and 200 parts by weight benzene. The a—phenyl-a-

thiazolyl-(2)—y—N—pyrrolidinobutyric acid nitrile is created in

NYO11007412vl 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 1-phenyl-l—thiazolyl—(2' ) —3—N—

pyrrolidinopropane having a boiling pointo_1 of 136 to 139°.

NYOI 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 R1 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 R1 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.

NY01 1007412 VI 7
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E1-tail: auf G1-t.1h.:cl dés Ersten Uberleitufigsgésefzes '.¢omv8.')u1i 1949

% . BUNDESREPUBLlK-DIEUTSCHLAMD., _

- i I‘ " v A . ' -‘ - .AUSGEGEBE1;1.AiYI'.I-".-::."' '4.FEBRUAR1_952' N

DELITSCHES_.P}\'I‘ENTAMT‘ . ~_

 'PATENTS.CHRIFTV
xgaso 193 .

. ._KL2fLSSE 12'p GR,-UPPE
’ Vp21.?6‘olVc/1.’p‘I)'
 

.. -. Dr. Gustav Ehrhart, F.ra‘n’kfur.t/M.-Untérliederbadu und “ ~
Dr. Walte; Bestian, Frankfurt/M.-Zeilsheim . '

’ 'sind als Ex-finder gexiannt warden - -

 

. I F-arbwerke Hoechstj vormals Meis_ter Lucius & Brfinixig, '
‘Frankfurt/M.-H6c.fast_ . ‘ 

Verfahren zur I-Ierstellung vofi basischen Verbmdungéfi
Paleniierl im Gebiel de: Bnndesrepublik Deutsdalzuxd vmn 10.November1948 an

Patenleneuung belgmntgemadml qn: 3.Jumar 1952 '
 

Es wur_c.k_gefu_ndcn. daB Vet-l:gindu'x'1.gcn"dcr all-" ' . ‘ I R, . _ H
gcmeinen‘ Fo1‘m<’:| ’ _ - . . \c/ I _ .

I .' _R1\_ . ._ I ._ R/'\c.N flu. ,
5 . .. c_ H H ' . ' - ~ - ..

’ ‘ \' ' / -her, wobci R oinen aromatischen und R" einen
R C"'C-N " hctérocyclischon Rest. bodeutch, ant’ die Jan in

}'( \ Gegcnwar: von Natriumami-d odérandercnhalogcn- as
. - w'asserstofiabspaltcndeq Mitteln ein baéisch. sub- '

xa wobci R cincn arornatischcn u~nd R‘, einen stituicrtcs Halogena1kyl‘der.Fo_rmc1 .
hctemcyclischen Rest und -X Wasserstofi oder ‘ - H H ' - j
Met-hyl bedcutcn und N2 ein tcrtiir gebundcncsv . , ' ' »l | x V
Sti'ck~stofi'atomis1.Spasmnlyticadarstelkn.dicsich " Hal C C N/ _ 3o‘
insbesonderc (lurch cine hcrvorra~gcndc Wirkun-g ' — '— — . ‘

:5 hcim Histaminkrarmpf auszeichncn; ' . )'{ Dli ‘ ' . ' > ' '
Zwedcmiiflig stcllt man dies: Verbindungcn aus-Niirikn dcr allgeme-inen Fonncl einvZirkcn‘I5Bt. Solche J.-ialogcnidé sind,z._ B. N~fl-

BEST Avmu AF'4LE copy L } %%
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.Z}r:--2

(33o193(
N-fl-Chlorithyldiithyb wobei dcr Kther abdestilliert. .\-{an erwiirmt das

Ian, N-fl-Chlor Umsetzungsgcm-isch fin 2 Snmdcn a-uf 7o'b:'s 80°, 65
fithylpiperidin. N-/3-Chlorithylpyrrol-idiii und N-fl- 'k1'iblt and .155: es in 5n-Salzsiure einvfliefien, '- "Chlorithylmorpholin. .Durch wcitere Einwirkun-g vschintelt mi: .5i_I|1er aus un-d. macht es alkalischf

.5", von Grignardrcagens, Natriumamid und anderen Das ausgeschiedene O1, das I-Phcn_v'1-I-thia-zolyb
.- kann ‘die Cyangruppe unter ‘Ersatz durch ein (2')-ydimethylaminopropan, geht hei derDestil1a- .

\‘Vasserstofi‘atom abgespalten werdep. Mankann aber tion unter 0,3 rnmbei :28 his 13.2‘ is-her. 7o_ '
autii die C;.'a::g:-uppe mi! vgrseifemden Mineln be-' ' - ’ ' 3- j '
handcln; wobei die imermediir eiustehenden Car- ' - ucispicl 3 -

lo bonsiuren unter A’t>spahung vdn Kohlendioxyd
ehenfalls in die gesuchtcn \’erbiud-ungen inher-
gehen.

Chiorithyldimcthylamin,
- amin, 1-Chloryz-dirnethylaminoprop 

Phenylchinolylacetonitrili bercitet aus Benzyl-
cyani-d, 4-Chlorchinolin und .\’-atriumamid. w-ird 75
mi’: Natriumamid uud P~iperidino'éthylchlorid um- ~
gesetzt. Das Umsefzungsprpdnkt wird in Bcnml
éufgenommen, dcr benzolisghe Auszug mit verdiinn-

T ter Essigsiure ausgcschimel1.die essigsaurc Lésung '
klar filtrieft und mit .\'a1r_onla-uge alkalisch 13- So

.macht. D-ie azbgeschiedene Base \\‘ird’.rnit Ather. _
a.ufgenommen,_ gctrocignct vund dcr Kthcr a-bdestrib '

=4 liert. _Der' Rfieiéstand \\'ird_ mirweiiig Pctrolfixher
‘versetzt. w bei sehr bald Kristallisatiou erfolgt.
Das PhCn}'lChin0l_\‘)|)i[)cr5djl1051th}'l5lC€!OI‘)-itrril zeigt 85
-den F...‘-.'-' 96‘bis 97°. - .-

4qg _ P-henylchinolylpipcridinoithylacetonitr-il‘
’\vcrdcn mi: 200 g. 70°/oiger Schwefclsiurc erwa
30 Stundcn auf 150‘ erhitzt. Dam} wixg auf Eis
gegoss-en, mix Natronlauge alkal-isch gestcllt, ans» go.
geithert. getrocknet-und dcr Athcr abdcstilliert. '
Der Rickstand vnn ‘42.5g erstarn ‘In-istallinisch.
‘Natl: dem Umléseu aus Methy1a.1koho1.+ Wasser
schmilzt das I-1’hen_\'1-I-chinoiyl-(4')-3-piperidirnof '
propan bei 82 his 83 "_. Das Chlorhydrat eeigt den 95
'F.=2oxbis2o2°.' ‘ _ -

Beispiel 1

' :5 58,2 Gewichlsleile Phenylp_vridyl—(:)~accxonitr~i)
vom F. = 84 his 85 -°,_hercitet _aus Benzylcyanid,
2-Chlorpyritjin und Natriumamid, warden in 300
(iew-ichtsteilen Tbluol gelést. mix 13‘Gewichtsteilen

‘ Natriumamid umgesetzt und anschiiefiend bci 30°
.. mix einer Lésung von 36 ‘Gcwichisteilcn fl-Chlor.-.

Enhyldimet-hylamin sin 50 Gewichtsteilen Toluol ver-
scut. Bei 50 his 60“ eriolgt die.Reaktion mit'_
diesem Amin. Es wird 2 Stunden-auf I6o_!>.is 110°. .
erwirmt, mi: ‘Nasser versetzt, die Toluollésung

"rnit fubcrschfissiger Essigsiure ausgczogcn unt_1der
Auszug wieder alakalisc-h gemacht. Das so erhaltene
Ol'w«ind.fra.ktionien desti1liert.1n fast theoretischer
Ausbeute geht das a-Phenyl-a-pyridyl-(2)-y-dime-
thy-Iarn-inobuttcrsiiurcnitril -beim Destillieren mixer

.30 0.3mm bei :50 bis 154° fiber. . 5 . .
- -In cine Grignard-Lésung ans 43.5 ewichtsteilen

M-agnesium, 196 Gewichtsteilen Athylbromji-d und
400 Gewichtsioilcn At-her 15!}: man umer gleich-
zcihigefn Abdestillieren des Athers cine Lfisung Von

35 2'05 Gcwichtsteilen n-Phenyl-a-pyridyl-(2)-7--dima-
thyiaminobuuersiurenitril in 400 Gewichtsteilen -
lie;-aol einfiieben. Es‘ ward 1 Stunde auf 80° er-
wiirmt, danach mi! Wasser-Salzsiure zersctzt und
alkalisch gernacht. Das ausgeschiedenc O1 ist das
1-Phdnyl-1~-‘pyridyl - (2') - 3 - d«imethylam1'nopropan.
das umcr o,3 mm -bci I30 bis 135° siedet. Die
.-\-usbeutc cnjspnieht fast derthcorexischen Menge.

.35

licispic-l.;‘

In einc Lésung ans 58.3 ('.cw.ic~htsu-ilcn Pheny1- goo
pyridyl-(2)-acetouitril uml '. zoo Ge'w-ichfste-ilcn
Benzol werden -bei 25 bis 33 °‘ 13 Gewichtsteile
Natni-umamid cingetragcn. Es wird kurzc Zeit auf
60 bis 70° erwirmt. Danach wird gdkfihlt, un<_1_

'48,5 Gcwichtstcile Piperidinoithylchlorid (Kpn' 195
. ='68:bis.7o °) warden‘ cin-gczropft. .}3i§imEn\-airmen _'

auf 50 bis 60° tritt die Reakliun ein. Zuni Schlu-B <-
w.ird noch 1 Stunde auf‘8o° envirmt, danach mit
Wasser zersetzt.und die‘ Berizollésung abgetrenm,
Nach ~k1eincm\’orlau-‘I geht das u-'Phenyl-a-pyridyl- no
<(2)4y-(N-piperidino)-huncrsiurcnitril bei 185 ‘
bis 190° unter 0.4 mm in 90 bis 95 '/c Ausbeute als

'rotes viskoses OI fiber. ‘ . ~
Bei dcr iiabizichen \’~crscif-uug miraikoholischer

AI.-ka~1i-lauge oder bei der Einwirkung Von Gt5gnar-d- us
reagens en«tste}:t in sehr- guter Ausbeutc das A
x-Phenyl-I-pyridyi-(2')-3-N-pipe-ridinopropan, ein
schwach gefinbtes viskoscs 01 vom Siedepunk;
:60 bis 164° Imter 0,25 mm. ’ . ~

40

‘Beispicl 2
45 .

4.9 Gcwichtsteile PhenyIth-iuo1yl-(2)-acetonitril
vom F. =_42 bis 44°. bereitet ans Beniylcyanid,

’2-Chlorthiazol u'n.d»N:tniurna.mid, werden in 250
Gewichtsteik-.n Benzol mi: 10.5 Gewvichtsleilen

so Natriumamid ‘ and 26 Gewiehtsteilen fl-Galor
.ithyldime‘thy1amin 1 Stunde auf 50 bis 60° und

. schliefllich 2 Stunden auf 80 bis 85° crwirmt.
‘mit Wasser -behandelt, und die Benzollésung wird
mit Essigsiure a-usgezogen. Der Auszug wird alka-
lisch gemacht und das dabei crheltene O] destzilliert.
‘Des n.- Phenyl - a- rhiazolyl - (2) -7- dimethylamino-
_butters'éurenixril siedet untcr 0.3 mm bei152bis 155'’.

9,5 Gewichtsteik Magnesium. 44Gewichrstei|e
Jithylbromid um! :50 Gewichtstoile Ather werden.

_ Go ‘in die Grignardvverbindtrng fibergefihrt, and hier-
zu wird cine L55-ung von 36 Cvewichtsteilen
a-P-henyl-r thiazolyl - (2) - y- d.—imethylaminobut1er-
sivurenitril in 150 .Ge\v-ichtsteile Benzol getrapft,

55 159

Beispiel 5 I

' . 38,8 Gew-ichtsteilc'.1‘hen'ylpyri«dyl-(2)-acetonitril, '
8.2 Gewichtsteile Natriumamid, 25o Gewichtsteile .
Benzol werden wie im Beispicl 1 mix :-.8 Gewichts- us ‘
teiien N-,5-C-hiorfithylpyrrolidin umgesetzt. In sch:

BEST: AVAILABLE
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as

39

 

330193 * 5 5 1
guter Ausbeute erhilt mam -das c-Pheny_l-a-pyridy]-
(2)-y-N-pyrrolidinobutter-siurenitril_ vom F. = 82
his 84, °. ‘ V '

48.2 Gewichtsleile -dieser‘N-it:-ilbasc werden mit
28 Gew-ichtskeilen Au}.-ali in 150 Gewichtsteflen
Bvutaxiola, Stunden‘ unter Rfickflufl erwirmt. Es

- wind '-von dcr Hauptmengc Butanol abdestil-lien",
mit Wasser versetzt und die cntstandene Base a:bge-
trermt. ‘ ' . ‘ .

In nahczu theorctischer Ausbeutc wird das
I-Phenvl ~ I'- py.r.i-dyl - (2') - 3 - N - pyrrolidinopropan
vom Kpm” =1.;3 bis 146° erhahen.

Beisp-icl 6

40 Gcwiohtsteik Phenylthiazolyl-(2‘)-acetonitril
wcrdc-n -in Gcgenwart von 8.5 Gcwichtstcilcn

' Natriumamid -und 2'00 Ge\\"icl'usteiien Benzol wic
im Bcispiel 2 mi: 28 Gcwichtsteilen N-fl—Chlorithyl-
pyrroli-din kondcnsiert. Das a-Phenyl-a-thiazolyb
(2)-7-N-pyrrolidinobuttcrsi-urenitril entsteht dabei_
in schr guter Ausbcute. Es‘ zcigt den'_’F.-‘="83
-his-35 °. . _ ' '

25 Gewichmeile dieser Base warden mit to Ge-
wichlstcilcn Azznazron. 1oo Gewic'ht~s!¢ilcn Athanol

(9o°/0) 4 Stunden auf dam Dampfibad umcr RECR-
fluB erxvirrfit. Bea’ dcr Aufanbe-itung wird in

quamirativcr Ausbeutc das I-Phcnyl-x-thiazolyb
(2')-3-N-pyrrolidinoprnpan 'vom Kpw F‘ :36
bis -139° erhaltcn.

Pnznzraxsrnucn:

Verfahren zur Herstellung von Gasiséhcn
Ver-bindungcn der allgerneincn Fomrcl

R C‘—.-C"—-N ..
I I. \

X X ‘ H ,

' . . - 0 I ‘I ‘O
wobexR omen a.romat1schen,_R, einen heterocyc-
lisphen Rest und X Wgsserstofiqder Methyl be-
deutcn und N: ein tertiir gebundcncs Stick-
stofiatom ist, -dadurch gekennzcichnet. daafl man
Nitri1edera.llgemcincnFormei ' ‘ 45

R H ‘

‘\c/ ‘
\ I

3/ __ ‘ax so _
wobei R cine-n aromatischen und R, eincn
hctcrocyclischen Rest bedcuttn, in Gtgcnwart
von halogenwasscrstofiabspalten-den Mittcln mit,
basisch; su=l>sti1}_:ic_nen _'Ha1ogenalkylen dcr
Ifom1cl' ' ' _ ' ‘ 55

~ I "I ‘ ’
I-Ia1_--C—C—N/_, _' ' - _

X‘ X -

in der X Wasserstofl odcr"Methy) isz, umsctxt
und bei den entstandencn Venbindungen nach
an sich «bekannten Mcthodcn die -Cyangruppe
unter Ersatz dutch ein Wasscrstqfiatom ‘air 65
spaltct. .

919961.52
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'. Index ai aeceptanw:

._as

’ fieid,

‘flu: prcstzribed

 ,fl.D-Lu§_.2‘-..?.'o’s'

AMENDED ' si>£c1ncA'r1oN 

Reprinted "as amended Ennaecbzdance with me Decisiofzlofthe supemmasng _
' ' Compu'o11cr—Gc:::nl dated the eleventh day ‘of Oetober, 1957, -acmng-for the

am~-e‘

‘and: Section 33,‘ of the emu Act, 1949.

 ‘PATENT’

No. 26316149.

C1e5k(4
‘ C2a(3: 5: 14), C2133

5 :-8d).

'sPEc1:F_1cAT1oN' e . *
- ga 685.696

Date nf'Apph‘eatIon andfiling Campleb:e:Spec{flca‘don5 Oct ‘'13. [949-

:6:8), C1e6k 4:6:8)
34:17: f),

C3a13a3(a4: b3: 53),. C3a.13c(1c.:Zc:‘3c:

“Application made 1» United Seages afAmen'co on Nov, 23. I948. -

Complete Speefficutlnn Pybflshed: Jan. '7. 1953.

COMPLETE s1§£ct1=1c.t§‘1'io1iI ., . I
‘P;-Qces-s for the Maninfacture of Anti-Histaminic Compounds H. I

We, Sczammc Comomnon, having a
piace of business at 2, Broad Street, Bloem-

Cmmzy of Ess=x,.S1'EIc of New Jersey,
Unimd,SmtaofAm:na,a-c unor-
ganized Imderche Iawsvf ‘die Stan: of New
‘Izrscy, United States of. Amelia, (Assign-at
0f'NA1'HAN SPER.B’£1?._, uesiding in Bronx,
Comuy uf B:-unx, Stan-. of New Yoda, United
States of Ame:-Ia, and Domzmcz Pen; re-
siding in Bxocklyn. County of Kings, Stan: of
New York, United stems of Amaiea, both
Citizens of the -United Stat: of Ame:-la), do
han:by~d:1are‘rhe namreof this invmfion
and 5:: W132: manner the e is to}: per-3
foamed, to be pardcuflrafly dc-saihed and
ascenainedin andbythe following same-menu-

This i.a:ve'nu'aa‘:e1.-taxes minew_ sizbsmnces of
“ameszang . and ampo-mm. physiological’
Pfflptrfics and a process
ture. More spedficany, the invurtion relates

_to the prepmfian uf_wmpugnds having pro-
nnunccd anfihistamimc activaty.
-It is recognized nhzftht 1i'bemfian of hist-

amine the tissues, whith an be brought

abpin ‘by a muititudc cf agents or pmcesss, is
pnz:n_a1rily :59: many of the allergic-
mamfestaucms an man. It has been foumithat ’

certain substnncs of dosely named chemical '
configurations axeefitznivxe in alleviating the ~
symmugns uf many allergic reacunnsa The
specificzry of these chemical substances for the

.oon1m1ufa1E¢:-gin reacfiansiswdl dunn-
straned by time msearcbes cauial on the
last ten years. Horwevtr, although" the sub—-

“ *h=‘1=r=s=nx time r=1===-
._...._~._,_‘

.. vi-'r '
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for dad: Inznnfa:-"' '

_,_... '_

sentaremadmblzadvancerhey
-u.-ndca'ra'b1ae sid: cficcxs, or so’-ca11ed_taxic n- .
unions, amang.wind1ma'ybeme:manni§m
high inddmc: "of drowsiness,

ofthemouth. ' « ‘

iv

, A ; .; , 1 1:.10 , C1"b1E2 ,'C1A 4k(3:4:6:8 ,.
ass Km) 3430 4)‘ Md ,°)c:1Ez:((2:3),)c1s2c((4:s);6),%:1£zd(1:2:s , «

c2b3g(1=7>. .c:z1>.<4::.:.9)..._.c<2_r17=~.-°ea=,12. , ; ,
6_c_:.9), C3a‘13c10(—1_7:'J_:),-.C3§14a(3q': _;

In spedficatiuns N<_>s. _307,3Q4 and .645,1‘98 ' ‘ .
(bothas ojaentbjmflhc ' um‘1cr'SB€-
firm 91 of the

guirzal methods are described for the cun~
vcxfiun ofktmnes ofdmformula‘: ‘

R'.C0.X.NR‘R°.

by Gdgniud smo e=fl_>5h_o&s:‘
R. . . ‘ '

- ~ ;A>C(OH},X._NR1R‘
.. _ R‘ .. . . .

‘and in Specification No. 646,198 for the sub-
ggqugm .:ep1gC:mflJI of the hydgaxyl g.-ruupefiy
hyd:-ogaz‘, R1, R’, R‘ and R‘ ‘bemg rnonpvalmz
organic x-adicais (NR1Rf may ye A: nn_:m§_;
ring residue) and X berng a dwaimt 11-1'11!-‘I-‘I-‘IE
group. The prndu_c:s !_°_h3'V¢ 3°05
musculcm-upic anuspasznodxe acnvr_Iy"acmn;-
Paid ‘by low can-ozromg: annspasmodzc
activity. In Specification No. 646_.198 as _open
to public i-nspeuion under Scguog _91 N-(3-
phenvl - 3-cvc1oh=ry1pr9vy1)-mp=ndmehyd:o-
chloride. obtained in this manner from N-
p}pu'idy1fif0piO'PhHnUD.£'fl.d c-_ycZoh==v1_ brag?-
ide. is said to,haw_: 1_l2 tune: the m_uscu1uuopu:
antisnasmodic a::nv1tY,°f Pl?-‘*'VE1'm=‘_

W; paw nqw,fm§1d thajc cmam em-_

Paxzhts Act: 1907-1945) ‘

. 5°.

160
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‘..24 I 135,695" - '
’ desired 1-phcnyl-

pounds obtainable by general nac-
‘ tions possess to an outstanding degree ann-.

_ histaminic and anlianaphylactic Par-
ticulunlyirnpcmant is the compamivc absence

5. ofx:uyseda1ion,dizzin or deprcssionin.
morefl_:an90% ofthecasestreated.'I'hisad-
vantage is of. stream: ‘importance in the-__.‘

' LuLu“._‘:E‘3P?1i\a.“"’:'&‘“.~«'J.‘f~~aD.h715S11211!iD.i.C. drugs. -
The selected comppunds_ showing chi; ad-

1O vantzigehaverhegenu-alfozmula A.
A:

1=y_<;z_|a—.cH,_—cH,—R
Py sands for 2-pytidyl, _

phenyn or an alkyl-, alkoxy-, dialkylammn,
ch1oro- or brumophenyl or :ior.2-thienyl, and

15 - R for a dialkylemino-, piptndino.-, pyrm1-
_- idino—, or morpholmo-grotxp.

29’ TheoompoundsofthemvcntLon'' arepro-

"an orvanomcrallic 2-pyridyl compound g.

Py——‘1C—CH=.CH,.R '
. _oH ‘

followed by replacement of the hydtoxyl.
group by a hydrogen atom. The resulting bases
may be converted imo their 5213 by the usual

' 30 methods.
'I'h::§ front fl - d.imethy1aminopropio-

pbc::one~(I) . . ._ . I. _

C;H..CO.CE.,$=.N(CH=)_., (1)

A there is Iobaained i-(25-pyridy.I)-1e-Phimyit-3‘-‘I’
35‘ dimethylaminopropanol-1 (II): '. ‘

pound ._ . . H" .
c.ia.'. -.

40 or 1 ;—cH,NccI=I=>: (III)
. G I

_ which oareductim with zinc dust and aceaic

'poun.dsare

and give; in good yield the
1-(Zl-pyridyl)-3-dimethylalninopaopane (IV)

P}"'CH-CH:-CH:~.N(CHa):_ ~ ‘ I I
I I ‘ . 5 ,<Iv> I

-—-' -u..-.>...-...nr1e.
5§fiF5 I-if iii-ll--flUM§ u.uu‘.~....._. .-

in which the phcnyl group carries alkyl,
aillzoxyl, -dialkylamino, chlorine or bromine
substimcnls may be prepared. For the p-'
chloro-compotmd, for example the starting

is the ketone _ 50
p-C1.C.I-L.CO.CH,.CH,.I~T(CH.):, .

‘ . obtained by the Mannich reaction irmn-p-
chloroacetophenonta dimethylamine and
"formaldehyde.

By using diethy1a1ni:.ze,"pipe14idJne,'pyirol'- 55 .
idirne or morphoilinc in place of dimerhyla1_nine
the corresponding diethyJan1ino—, pipendxno-,

~‘i'.f§pyn-olidinoy-or _r_n_mpho1ino- ketonc may be

‘The compounds of the mvumon may be A 60
nsedintheiorm ofcheirec bass ox-in the
form of the salts thereof with inorganic acids

' such as hydrochloric, hydrohromic, sulphuric
and phosphoric acids and" organic acids, such
as tartaric, mnlcic, snccinic, citric 65 '
-and lacfic acids. - . .

Typial examples of salts of the 3j-phmy1-
3-(2-wi-iyI)~N,1*«' - dimcrlvpfopylarnirlc of

. Example Iare the following:
1. The mono-hydrochiozid-e is obtained by 70

- passing anhydrous hydrogen chloride into an
ether solution of the -r-phe:1yl-y-(2-pyr:idy1)-
N,N-dimefirylpropylaminc. The hydrochloride
can be recrystallized from absoime‘ alcohol

. "and absolute other and melts at 117-119‘ (1 75
2. The BXUIIC of the compound of

&nple I is obtained in the usual manner
and melu at 114-115’ C. ‘

" - 3. The mono-hydrogen oxalate is_preparcd
‘ha ethanol ' and after  w from 80

’ acetone rocks at 152-_—l52.5' C;
4. The moooyhydxjo ‘en -spxccixaate ‘is prc- .

pzmed in a ma:mer’s1.u'Efar' to the rnono-hydro- '
gen oxalate in ethyl alcohol solution and afici-

’ ’ 'zecrvsxal'l.ization.from pentmcl met: at 99.5--_ 85
' .100' C. ' '

. . 5. The mono-hydrogcnrmaieatc is similarly
prepared and after recrystallization from
pemanol, men: at 106-107‘ C. .. -

The compounds may beused in a variety of 90 ~
forms such as -tables for oral arlzrziniso-ation, ‘ .
creams fox. topical application, and inject-ible '
solutions. .I’refezably the sale of the ’.com- .

used in.the creams which may be V
of the _usual forrnulaxions. The - iniecrible 95
solutgiom comprise non-toxic salxe. -

« Exmrm I.

. 1-Phcnyl-1—(2’-pyridyl) -"3 - dimcthy1arIIiI7°-
Pm?“. e. » . -

The in-tcrmediate carbinol, phmyl — .(2'- 10° _ _

A BE.ST .AVAIvLAB.LE'
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,,.n_ 
.‘P?;1:’Di11:E£t.hylaxnino§rupiophenonq bydr

' ' 685,696

pyarici3iaI;)i:;B;sdi)§I;J)¢?"lt'i1z1sa_minoethyl:nrbiz}o1 (II)? is

idc (0.1 mole) is dissolved in 50 cc.-of water
and eoohedinan ice-'bu:h.rThe£reebaseis

_.-_ ,_ _1_ -.L.. ..L-.:___.«L---_, .1_...._ A
muvai Uf Lu: emu, um; um: us»: '5 uuL-¢'i.uCu-

A solufion of 0.2 moles of'2-pyridyilithimn
in 250 mi. .01’ 61118! is prepared and afler cool-

ingto -40’ C.,asoin1ionof18g. offl-c_1i-
meriayiaminopropiophenone in 50 or. of other
is added dropwise with rnmng'' over a period
of <} hour. Upon compiaedon of the reaefiaan,
:he mnperature is allowed to rise to -15‘
C. and the xmcdon is_'su'1:red at this
e_ 4_:fqrmhour.'l‘hemnrentsofthe
flasks an: dueomposed with ice and _hydro-
‘chloziezcid .2113 then made basic with gaseous
ammonia. The muhin.g oil is taken up in

ochlorl _

ed:er,_t.’ue ether the_,r-esid_ue.-
ne carbind isflé-ydilow

syrup, borii5:1g'at..176—180'»' .
The car-binol (II) is convened to ' the

propylamine as follows: '
Ph=371'(3"'PYfi'd}’3') ' 3. * ‘15m=fi1Y13miD.°-

ethyl carbinoi (II) (0.1 male) is dissolved in
250 cc. of«dry benzene andzhionyt chlimide

 
 3 

reaction followed by the 2-pyrjdyl- ' ' '
inhxmnreacdan andlrhe series ofreactions de-

sonibocl in Example I the cuutsponding
pmpylamine is. prepared; b.p. 139--141', ’

_ ' C./1.0 mm. - ' ..
Jibemaed wifl: ioeand 10% sodium carbxmam - '

solution, and the oiiismioenupineflier. The -
other iayeriswashed with warerand dnied

over anhydrous pomsium carbonate. Upon re-

. . Emmi 1v. '

1a(Ph:nyI)-1-(2’-pyz:'dyl)-3—diethyiz:i:iao-

By subsmnung ;3—d1ethyfla1n!nop:op1ophen-
one hydra-..*flr..~n',de fr; :2-.: me'r_by___.1=rr-inn com-
pound in Example I'x:ben'e is.obnii1ed the
compound of this «example; b.p. 156-157’
C./2.0 mm. _

' Enuru V. -

.1-(Phenyb-1-(2‘—pyfidy1)-3—N - pipefidino-

By snbsumnng pzpendzrie hy_dnoch10nd= for
runaerhyianzirie hydronhlopde no Example},
the pipaidino compoundis obtained as 2: via»
sous yellow It 175-177.
C/3.5 mm.‘ i

v - Exmnzvl.

xarhadyl-i'—(2’-ry=='drI>3-(N-pstnr'didy1>:. , _ 2 '

(The 5-(1-'P7==’°15‘}?1)PI°P’°Ph‘“?°‘1= =='..°b'
zzinzi by the Mmmzeh eunciepsanon of onero-
phemxne with formaldehyde, and pyrrohdme.
'I'hefreebaseini:ibera1ed£rom thohydro-

~ eizlioridc midihcri is rescued iwizh 2-pyzidyi-'

(0.15 mole) ‘added, bueping tempaature ‘
‘be1wIeenOa:ndI0'C.Therea:11nnisa]Jowcd-
tommetoroomtem stin-edforan
addniornalé hour, andthen made b3$lCW1th'
a dilute soimion of sodium hydroxide -The

(benzene Layer is dr_iui'md cun-ccnttaned in mean
a VJSCO115, purpieca. The crude 'phmyH2=—pyndy1>-€~d:-

' ' meii1y1am:inoethy1-mcthylehloride is dissolved

50

in 200 tc. oifg1adaJace:iead:iond‘zincdust_'
(0.3 mole) added. The reaction mixture is
stirred andheated on thestam bathfor6
hours, thezincaibflneraiand the films:
concentrated in mean. The thick syrup is
made aikaiine with dilute sodium __hydroxide
and the oil which separates is lam-acted with
ether. Tizetezhe-r layer is dried,
.3115 I:'he._=.-r.c3id_u: . '

Exam;-: II. -

1(p-M.ed:oxypheny1)-1_- (2‘ - pyridyl) — 3-di-
menhyiammnpropane f -

This compound is by the pro-
cedure described in Example I using ;~meth-
oxyacetophenme in a Mamie}: euxidensazion
with formaldehyde and ciixnethyiemine hydro-

ehlozide to prepare 'B-di1ne1’11y1axnirn>-p-me:_d1-
oryprapiopizenone The lanzr is than ca:-rid

‘throusrh the series of. reactions‘ in

_ss_

Example I. The suhstiuned 15 a
pale wiiow, liquid,‘ b.p. 172-175"

Enmru III. .
' 1(psCb1oropheny1)-1-(2'-pyndy1)-3-di-

. methylnminopropasne.
Using p-chioropbenylaoemphenoaze in the

- C/1.5. mm.

‘BEST AVAlLABiLL:i CO"e 5%
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"aminop

‘Ii-dfunn, followed by further :rea:::inns.in
neeordancz with the px_rocednre_of Example I.’
The pyn-olidylpropane is obtained. as axpale

ylaliciw oil boiiirxg at 164-1-_66'.C_./2-3 mni. .

1-_(p-<:h1propth=n_yi)-1-(2’-pyndy1>3-(N-
1>5m1_=dy1)Pr°Panr-

Th’: compound 15 obtained encdiy

above example rising p-chi bcnone in
place of ncetophenone. haiogengted _eon_:-:
pound of this example is a yellowish hquia
bailing at 175-177'. C./1-2. mm. _ .

The fdiiowirng are athe:-typ_uala:_1:1nespro-
by. the maiiods of the mvmnon:

as de- . .

scribed for the unsubstituted oompoundd the '

70

A _a’.

.75 --

80 X.

85

_9o

95

100

105. -

1-(2’-Tnfimyl)-1-(2”-pyxidy1)—3 - dinieifiaylo no ~
e, 13.11. 154‘. C./2,1_nm. . _.

1-(P-"’1"J‘V1Ph.==?71)-1-(2’-PYndfi9 - "5413-
methyiaminopropane, b.p. 137-140’ C./0.5
mm ' -

pyn'dyil-)-3-dimethylaminoproyane, b.p. _183-—
185' C./1.5 mm. ' ’ _

1—('2’j ’-Dimethoxyphmyi)-1 - 'Q"-p‘yndy1)-
3-dimexhylaminopmpanc, b.p. 195-200‘
C./1-.-2 mm.

1-(P-15°P1°PY?Ph=nY1)-1-(3‘-Pyfidyi? - 3-

1.0mm.

Whmwec1a'i:ni:=—.mdu dys1.'1’ncs-zcpin p ction pyfi
a1ipimie‘mni1:u5and1:i1eirsa3nswhichoon-
sists in reaeting a ket.oneAuf.forznu1a _

1l(4= - Dimethylaminopiimyi) 2 1 - cz“-. 115'

120’; '

fiixnethylaminopropanfl. b.p. -147-152‘ c/ '

125,.
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'4‘ ' 595,596

Wh===5== Ar stands for phcnyl or for an alkyl-. and conversion of this product if desired into 25
Blkfixi’-a dialkylznnino-, ch!oro- at bromo- in 5:13. 5 ’ ’
phc17y1_ and R for a dia1ky1am.ino—, 3. The steps as claimed in either of the

. .P‘1p=ndH11_I-.. py:ro1:dino- _ or marpho1ino- preceding iclaimsvin which A:-‘sands for _ V
5 group. with an organamemnc 2-pyziayx _cnm- . phcnyl or p-:blora1_3heny1and- R‘for dimc'd1yi- an' pound _(c.g. Z—pyridy01ithium or 2-pyridyl amino or N- -

» 4. Praccss for flzé production '01‘ wan-and magzcsunn ha.1ide)_ to give 1'11: mrbinol - I

.5 ' A: ‘ ‘ .compuundsofthe'fonmz1z _ *
. : ' ' ' i ' i Ii: '4 .

Py-—CH—CB,—CH,——R I .
. * OIH . Py—CH—CH.-—CH—.-R,_

- ' .- subsumially as dcszzibcd 'wiIh rcfercnce to‘,
whtrcin Py stands for 2-pyridyi foliowed by. Bad: of‘ die foregoing Exampls. 35 _

10 replacuznudz an‘ the hydrpxyl gmup m the re- 5. 3—(2‘-Pyzidyl)—3-zxylpropyiamincis, when-
sulfing carbinul by hydrogzn to givc thc cvzr produced by the process claimed in any
compound. . ' . ’ ‘- _' ‘ of due nrcceding c'la.ims.. . _

Ar 6. Salt: of 3-(2‘—uyridyl)-3-a1-_vi-propy1-
J ’ amines whcncvar produced by the process 403

Py—CH——CH,.CH,.R ‘ claimed in any of Gains 1-3. . .

~ and convmsidn of the product, if desired,
154 int°iIs2's=1t=.". . ' I

i ===-== ‘i::r°'::'1°“°“ °;,—w.:4=”= i_ m .

° ° ‘mm an E" 3 "5 an - URQUHART-DYKES 5: 1.01213Claim 1 comprising the conversion of the :
carbinoi into the cnrzcspmnding haiide, t.-g. Maxwell House_.11, Anmdcl Street, Strand,

,_Da:.ec_1_:his‘13:2:.day__b£ o;;ob"q‘,'-1949. V-

20 by the action of rhiunyl ch1un'de' and re- ‘ ,1-09509: W-C-2. ,3-Dd ' ~
plaocznaazafthghnlogm -12,Soud1Paxadc,Lceds1,' .
by reducfiqn with zinc dust and acztic acid, , Charm-ed-Parent 5.35315» _
:0 give a compound .01‘ formula . _

4 4 Ar ’ Rafi.-rcncc has‘b=c.ndi.z:1:t:d inpxn-suanée.
ii _ ~ _ of’ Suction 9, sub-section (1) of the Paxcnts

Py—'_CH—CE,.CH,.'R Act, 1949 to Patent No. 689@34. ' '

Leuningtan Spa‘: Pxintca for Eu Majesty’: Stnfionenv Ofice, by the Courier Piress.-1957.
Published at The Patent Ofice, 25, Sauthaxnpton Buildings, -Landon, W.C'.2, {mm which - -'

:copies may be obtained. ' . .

 

 
-‘y. I.
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.5 ‘ :l—GH2-!:)'I2 "

.-'1.-'

‘Na. 2728!/49.

Phrfiixiii S.PEcIfiIcfAfIoN:f“ _, H; y "
s » ' gfl 689.835

Date of Application and filing Complete Specification: Oct. 1?, 1950,." '

agate:
\

, Application mode 1:; am;, art Sept. 5,1949.
- Complete Speelfieatlan Published: Apru 3. 1953.
 

Indezeat acceptance :—CIa.ss 2(iii), ,B4n(2: 4)} B4e, C2n(3: 5), cz:i7.
’ ‘ COMPLETE SPECTFI<;A'1_'iON

Manufachire of

We, Mrcaam. Enrznuca and Anoir
51'.EG.'LX'r2, both German of Georg
Voigzsn-ass: 12, Frankfurt, Main, Germany,
and Ofimsuasse, Bad Soden, Tamas, Ga’-

5 many, respectively, do hereby declare the
’inven:Eon,for whiehwepraythatayatent

‘- may be-granyhed 1b‘us,;and the method by.
. which it is to be‘perfd::med, to particularly

described in and by the following sme~
10 n:enr:—-
" ' The usual anti-histaminie subsmnces are

' genu-ally applied for therapeutic purposes in
the farm of silt: of the corresponding bases

--with inorganic acids, thepotency of the salt.
1.6 corresponding to‘ that of the base

inprupom'untotheweightnftheai:'dcom—
hined with the base. (Compare “Die Phar-

mazie," 1947, page 495; “chemischcs zu-
rra1b1a=t."V=rl-as Chem. 1947, Vo1.I. pages

20 446'et;eq.). ‘ _ . . “ ‘y
The present mvennon is -basedhon the

observation that she salts of anti-histaminic
_ ‘cases of the general formula

1
1!’/Ec6n5\_ _

‘I . cu — qua _-‘cyaz

g-/AT H~ \R22»

 
or’

 
3

<1»
. 32 .

in which R,‘and represents nmethyl.
sronpurfncsrcupmz ' W

- —N<
R.

. iepresenu a pyrxohdino p'Gu§, and R, riepre-'
3Q sent: a _yri§y1 or_ thia.zo1y1_ group, with pm-

an:im_:_ hc_.-acid are distinguished by a
surprisingly high ant:-histaminic action. This

H [Price 2/8] ‘

‘wirhaninorga:r.uc'a.c1d..

mwisestacui,

Para-A1:_oinosa_licy'lates ‘

action considaably exceeds ,th21 of the anti-
base and the known S113 thereof.

Alrhough para-am.u_:.osaJ:icy1ic acid itself as
,exh1‘hits a catain anmhisnnninic efiect, this =
does not sums: to aiplain the enhanced action
ofehe-salts, whidz is due to: synergistic

The’ salt: of-.ann'_-histaminic .has‘e_s. with 4:0 .
pararaminosalicylic acid are made in accor-
dance inve-ntinnby reacting equi- 4
molecular propmfinns of para-
acid with ananti-histaaninic base, or-by the

.dmib1edeeon:pos:'.1inn ofan anunsa1:a:45'
saltofpara-aminosa1i::y1ic__
acidwichasalzofananxi-hiszamhiiehase

‘.As examples of saJ1a'of
bass in amordance with the invention there 50

may" be mcnrioned 1-pheny1-:-
gygdyl -.(2‘) - 3-dnnerhylaminoggropane para-
ammosahcylare, z—pheny1-I-p_yndy1_-(2‘)—3-N-_‘
pynrnlidmopropane pam- arnmosah late, -

cy 1

~ph=vy1-I- '_ yl-(2’)-3-N-pyaoaidsno. 55_
propanepara-annn.osal5cy1ate and 1 o—d.i:nerhy1-

- annnoethy1—phen:h.iazine para-nminosalicylate.
Thefofllowing exampls illustrate the inven-‘ 1

tion, -the pars being 1: -{weight unless other-
and the uonship of parts by 60

weightao parts by vohnnesbeing the same as ’
_thatofthekilogrammth.e1in'e:

' Emma: 1. _ ._ 4 .
1-raaNY1-1-rram'n.-(2‘)-3-o1mrnrruM1No- ‘

PBOIMNE PARA-LMJNDSAJJCYLATE S5 ‘ '

Equivalent quantities of I-.pheny1-:—pyridy1~ _
' (23) - 3'- dimethyl-aminopi-opane_and para-
aminosalicylic and are separately dissolved in
ethyl acetate and the two solutions are mixed

separate: in a practically quantitative yield.
It rnelrs at temperatures. of :44-_z45' C.
with decomposition, andis twice as potent as
the corresponding phoghare -

_ExAmr:.2 2. . * - .75
I-PB£NYI.-1-PYRmYI.-(2‘)-3-N-PYRRDL1DlN0-

raowu-: Mm-Ammosnucrnua

5.3:: parts of 1-ph.:ny1~1-pyridyl-(2’)-3-N- '

ye-BEST AvA,L*AB‘LE'ti. ‘ I
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salt named above very soon 70."

..? 9.

W
f
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2’ _-  689,335  

A pyuo1idino—pro are dissolved in 40 pans
byvoh:meofaPace:>:ne,md6.n ofpam- 4 c5H5\
anainosaficylicaddaredissolv inaopam ‘ -CH‘:-CH2by.volmneofacetone,andflzetwosalur.'-ans‘ /H . ~

5 are mixed together. After standing for son_1e ‘ R} '
time, the para-an:inosalicyiaIe_crySta11iS=S 11}
151: farm of mdr @3171-172
C. wit deeompusizinn. The jielfi’ is ncari_y

' qnanxizzdve. The para~amino-salicylate :5
10 soluble in water‘ and gbmit zwioe as potent

 
 

s . N-cu;-CH2
as,thc oozrespanding phqsphate‘. /R41

. -_ )1
Enmrz 3. . .1-ranm.-z-rmAzoI.n.-(2')'—3-N- -

15 nnmmmzigfgamhéuu-AME} in "which R, and R,_'ea.ch represent a methyl
E‘1“1'V3151t Q5131-\11u'':s of Para-a.mm'osalicylic 3°“? °‘ 17]” gwupmg ' ' '

mg: .-._m_i I-phm:y1-1-thiazolyl-(2‘)_-3-N- A ‘ _N<1’~=
V‘ I ;_oyn'o11d:_nopropane are separately dxssolved ‘ ‘ R
- m acetone, and the solutions age , _ . ;

.. J T 2° thumegfofin‘-‘“P£‘5°”5 e‘2>s'r=-<>1i<ii.==° group: N3: r=1>r=--‘av
' '- ' . , ~ ufP1a.tes'1ne1dngaIx6:—162’ C.withdecorn- ==n.6 ;lgs'==;ji?1°!*11*=*=°1>’1zr°*1P»vvIthP===-‘ ‘

‘ m'a' man -=m° CY‘ ~. .

’:?~'Ifé"pman°“ass’2oiiu§=’_°s’;‘§_ wm’a%‘3“°mc='”-m§ 2: fgfglggi 1; I - pynjgKc;;a>;g4m=¢¥1-
Pm“ 3‘ ‘h’ °°““?.““d’”5' P1’°‘Ph““ A 3. ,1-Pheny1-z-_pyridy1—(2’)—3-N-pyno1id.ino- 55 -

- - ' propane pa:-2-a:nmosah_cylane. I _
EXAMPLE 4_ 4. 1-Pheny1- 1 - thxazo1_y1-(2 )-3'-N-pyn'ol- ‘

1o-I>m£1:aY1.AmNon'nn-rat-:wIH.uzxN'e' ' id5n°P’°P‘n°_P""‘mi‘¥°5“1‘°Y1““ . .
' ' . PARA-AMINOSALICYLATE. - 5' 19' D’F"fl‘Y1""_"”°“h71‘Ph"““?az‘”‘

i. 1 1 . Pm. . H 60
39 thiIa°fin£a€:'d:u;:fi:ide 8.1’: dissrglfizvrdzl-?:h=1§J.’e 5- A V9555 if”: ‘he m3n“.m3n”_° °f 3 531:

gen:lyhea_3:ing,in12opam ofwazcr, andthc '~'-“£33 ?n°'h1-‘ummc 53?‘ dz-‘m°d,m3”3I "1?’ ;
‘semen so ' is nixed with a solution . of_ dams I--$=_w!==r=u,= pm-ammo==1zcyhc~
of 7 Pam '°f sodim pn,a,amino_s313cy1_-M in -ac1d_and _,the any-lnstannmc‘ base are ‘reacted _
so parts by volume of water.‘ The oily solu- P°8¢Eh°’ 5‘ °-‘i“’m°1‘¢_“131’ P"°P°W°13S 01' 311 Ga "

35 _tion, which separates, rapidly becomes solid alkali 53}: °1'F“ 53331 mm} 5311 °f '
an mbbing. 13.3 pans of the pam-ami'no- P3'3'3m-W953-}1CYh°_ 15 113935 W_1111 3 53]!
531;‘-_-y1a, .31., Obtained ,5 3 coiomless 531,; oI_the am;-hm:-zmxmc base wmh an mcugamc
which is sparingly soluble inwatexf and readily and - . ~ « ‘ ~
soluble in hot acetone in hot methyl alcohol 7- 'A E’°‘_:°S5 £9‘: ‘M m““f3°n“" °f 3' 531‘ T0

‘ 40 and in ethyl acgmn 1, dcmmpasgs at ;59_ an a.nu-hxstzmnnq has: conducted subsm‘n~
- 169‘ C. and is twice as potent as.:he hyd:ro- V _ X 3? €k5°'r°‘d 1“ 33? °n¢ °f E’3mP‘=5

_ chloxide of Io-dimedayl-aminoethyl-pheii-' .'.-?"'4- h=1"=3- - - - , '
It _ . - thiazine.‘ . ‘~ ' _- ‘ .‘ ABEL&IMRAY,..

- - - L . What _we'éJa.im is:— ~ ' ' -Agents for the'App1icants, ‘ '
45 1. A salt of an.anzi-hisxaminic base uf Lb: . Q‘-I21-ii!’ H0355, Quality Court, Chancery

- general £nrmu1a' ' ' . .1 ' , Lane, W.C.'z. _

. ., _. Leaningicn $1»: P:-in-sea in: He: M.;je_sty"a Stationery 0502, by the Conrie: Pren-1953.
4 Published at '1'!» Patent Ofice, 25,; . tlxaznpton Building-a, Landon, '7W.C32, item which

eopies may he obtained,
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i 5 NATELN'SPE83EE, 1456, Minfo .
Bronx;-New Yorli, Dommrcx Pu-.A., 17th

\

 i ‘No. 27029/4a. ‘ ,

Index at acceptance_:—Classes 2(iii), B4a(l: 2), B4(c: d), C1a10, C1b(1 : 2), C2é’.°.. . '- \,
. C2b3(a4: b‘ d: , CZb3g‘(1: 8 , C2b(18: 20), CZr! ' ~‘ .

md.81(i),3é11b1 a: c

T i PATh1~I?r/ sP'E0mICATioN » *
T s so 690.274 , i

Dateof'AppIlcatIon and filing Complete Spectfioafionzy oq. I8, I948.

Application mode in United States afAmerIca on Oct. 28, I947.

« Complete Specification Published: April I5, I953. ' 

: g: i), .lLb2(a: c: g:.i).

COMPLETE SPECIFICATION

Antihistaminic Substances _ .

'W_e, Sormsngo Coarounoiv, a cor-
poration of the State of New Jersey, of
2. Broad Street, Bloomfield, New Jersey.

'Uni‘l’»ed S'tates.oi._Ame1'ica, (Aslsilgnees ofPlace.

Avenue, Brooklyn, New York and Enwm
Scnwmu:,- 10, ,0resf=mont Road, Mont»
clair, New Jerse ,' United States of

10 America), do here y declare the nature
’ of this inventionand in what‘ manner

the _sa._m‘e_is to be puformed to be particu-
larly described and usoertnined in and by

~ . the following atuternent:— _ ,
16 The invention relates to the manufac-

ture of new substances of interesting and
. important physiological properties and

more ' ertieularly to the -manufacture of
pyridy substituted alhanes-which "have

20 been found to be hifilhly gfieciive against '3 .
histainine-induced ergio reactions.

It is’ recognized that the liberation of
histamine into the tissues, which can he
brought about by a multitude of n nfs or

25 processes, is primarily res nsi le for
many of the allergic rnani estations in

_ man. It" has been ‘found that certain
substances of closely related chemical

- cnnfig'urations5a‘re'efiective in alleviating
30 the symptoms of many allergic reactions.

The specificity of these chemical sub-
stances for the control of allergic reac-
tions is‘ well demonstrated by the re-
searches carried on within thelast ten

. 35 years. However, although the substances
prescribed at the present time represent
a remarkable advance, they exhibit many
undesirable side efieots. or so-called toxic
reactions, among which may be men-

40 tinned the high incidence of drowsiness,
' -dizziness, nausea, gastro-intestinal irri-

tation and dryness of the-mouth.
It has been generally considered that

only those substances which are deriva-
46 tives of ethanolamine and ethylenerli~

amine show ronounced anti-histaminic
. and antianap ylactio aolivity. It has now

hee_n found that pyridyl aliphatic amines..._________ _\‘ _
. .1 \-

4-‘

of the formula I

i='y——(J:_Y-L-:3‘ ' 50
wherein Y stands for an alkylene group -
hovingg 2 or 3 carbon atoms, Py is a .
pyridine ring which may .be substituted
by 'a halogen, alkoxy or lower alhyl
group, 28. represents a. dialkylamino, 55

piperidinoa zitorphohnoksor l-=group, an “repressn an , ary,-- geralhyl cycloalkyl or heterocyaixkliii up
or an alliyl, alkoxy, clielkylamino, -oro .

» or bromo derivative of such groups, and’ 50
"the salts thereof with inorganic and or-

ganic, acids, possess to an extremely high
degree anfihsstarninic and _ sntianaphy1-
ncfic actzivity.

Throughout this Specification and 05 A
claims it is to be understood that by the
terms " slhyl," . "ulk " (or
" alkoxyl ") and “ dialkylamino " we
mean groups in which the ‘allsyl is u, »
lower ulhyl, i.e. contains not more than 70
{our carbon atoms.-- - _ . '
' Clinical "studies with‘ representative. '
members ofpthe compounds of this inven-

'tion have demonstrated extrernely-favor-able antihistaminic activity.
larly important is the comparative ab-

’ sence of any sedation, dizziness or de-
pression‘ in 85-90% of the cases treated.
This advantage is oi ex_treme Importance
in the clinical application of nntih1sts.- 80
minic dru . e , ‘

The megod of the invention comprises
the hydrolysis‘ and decurboxylntion of ~
the mtrilea of the general formula

3‘.
I ‘ _

l.’y—-(ii-—-Y—R '85

BEST A\IAn_AnI-E COPY _
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,- an

.35

' is

ID 

in which Py. Y, It ‘and B‘ have thé signi-
ficance above mentioned. '-

A When the nitriles are treated with a
strong acid. the nitriles are ‘liydmlysell

0.11", - ’

I nso.

690,274 '_

and decarbuxylated to the compounds of 5 ‘

  

the invention as illustrated
luwing equation:

by the :01.

C13; ’

. I ' > .' ' I . . V
(C;H.1\")—i‘r—-C‘H,.CH,.N((JH:):-—->(CiH.?7)-(‘II—f'1‘I:.CH,-N(CH=)=

«la-

Suitable nitriles for use in making the
)0 compounds of the invention may bemode

(‘as described in co-pending égpllcat-Ion
N . 25947/-£8 (Sex-ial_.\'o. 666,: 18) la :

(a) condensing n pyridyl 01‘ ‘ T5’!-
pyridyl halide with an alkane or -sulgsti-.
titted alknne. nitnle‘ to form. n. yndyl
allmne nitrile and thereafter con ens_uut-
the latter produc-1; w1th_ a dzo1kylnn11no-
nlkyl halide. a pipe:-idinonllzyl halide. H

':no liolinozilkyl halide, or_ an mndnz0-
20 liny nlkyl halide; - .

(b' condensing an allmne, or substi-
. (uteri allzane, nitrile with .a__ _dxal.kyl-

aminoalltxl halide. o. pif:er_ul1_n9_allryl
halide, a. morpho1ino:}llryl_ 1ululg..0!‘_mI
imidazolfnylalliyl halide and condemum:
the product with a pyrulyl or nlk,vl-
pyridyl halide; or . _

(_c) condensing in one o erat1on_ an

nllriane, 'or dstihstitnheld la name] 1l11t:l1'_1éeM1 R P5-'1'i.'.v or - 'vpV1'.1I" .m‘''
with o dialliylnminonllt}-‘l hahdea_ H
piperidinoalkyl halide. a morph011n0-
alkyl halide. or an irrudazol1nylnlk_vl_
hahde.

The conrlensations are ndvant_og*eo“81S'
. etiected try heating the reactants in on or-
ganic solvent, such as toluene or xylene
or in liquid ammonia. in the presence of .
condensation catalysts. .sncl1 as. alkali

40 metals. alkali metal ‘amides. ‘alkali metal ‘
nllzoxides. or alkali metal ‘ orr,ja.n_o 0.07“-
pounds. for example. but_vll1tl_mu.n.-.rn'
triphenylmethyl sodium, ' _ _

The following sp_'ecitic examnle is illne-
trative of the method and products of the
invention. »

- Exnxvnn. _
3-emnn'L-3-('2'-rrmr>rL)—?S’, .N-

? . nnmrmmrnorrmamm. _
Tn 400 of a-pl1en'yl-o:(I3-fl1Inelll_Vl-

aminoethyll-2-pyrinlylacetomtrile 1-hgre
is added 2.000 .32. of 30% sulturic'actrl._
The mixture is heated with shrring of
J40—l-50' C. for 24 liours. After dilu:
tinn with ice and water. the aqueous
sulfuric acid solution is‘mnrl'e_ allmlme
with ammonia gas. The oil which separ-
ates out is extracted with ether._t'he ex-
tract is dried. and. aiter_ remn}-1_n;,r the
ether, the residue is distilled mvtng ‘HIP

I‘.

50

in

3-plienyl-‘3-f2‘-p_vrid_vll - N3 - <i_imethyl-

' . with hoil.in'g' alcohol;

.mi.\'ture is heaterlvat a temperature. of

prupylamiue, b..p.- 139-142‘ C./1-2 ‘
mm. . . ' ‘

In addition to_ the hydrolysis -and de-
czirbonjvlation of the nitriles with 80%
sulfuric acid the conversion may ‘he'
effecterl in other ways. For example: '

in; One part of the nitrile and ten ‘parts -
of -18.?‘-',. liydmhromic acid are refluxed for
a period of -'wU———tiO hours. The aqueous 70
llfWl!‘.0l\I'_Q!lill.' acid is remmjetl in. «menu. .

65

"Tile re's*id‘ue is mmle alkaline with gaseous .
ammonia am] the oil which separates is

.et1z-at-ted with ether. The ether residue
is treated with a saturated alcoholic solu-

A tinn ofepu-ric acid heated to ‘boiling and
filtered. The insoluble jnicrnte is Washed.

This purification .
pro:-es‘: removes any starting material

- which. unlike the amine. forms an alcohol 80
.=oluble- picrutc. The insoluble pit.-rate is
then decomposed with dilute sodium

' ‘liyilroxide. the amine is isolated lvj ex-
traction with .ether and purified by dis-
tillnt-ion," ‘

»(li')_ To one part of the nitrile there is
added five -arts of 80% sulfuric acid and
one part o 43% hydroln-omic acid.‘ The

130-140‘ f‘. for ahnut -‘.i0——-lfl hours and 90
the reaction mixture worked up as in
method (:1). ' ‘ _

' (cl One part of the nitrile is refluxed
with com-untrated hydrochloric acid for.
alm‘n‘l' 60 hmus. The amine thus fornmzl -95

' is‘i.sulntcrl and pnrifiedas described under
metliml (oi.

The following‘ compounds having sub-
stantial antihistuminic 'nct=iv'i‘l-y maybe
nmrlu irnm the corresponding nitriles 100
the methods of the Example‘.

3—Pl1en_rl—‘i-(2"-p3'rid_vl3- 'N.'N - dieth_vl-

‘Bron;-laniine. a. yellow oil lmiliu at 150'.ll .mm.. from n-phenyl-e-( -rlicth;vl-

‘ aminnethyll-‘Z-Igridylacetonitrile; 1‘ 4-'Phen_i'l-3- -pyridyll-N,N-rlimetliyl-
lnitylaniine. hailing n't.a'hout J3-5' U."I".:'v
mm[. from «-lienzvl-«-(B-dimethylamino- '_
eth3-l'3-2-pyriclylacetonitrile.

3-l2" - Tliienjrll-‘i-(2’-nvridyll - N."i\*- 110
diniethylproovlamine. a pale yellow oil ‘
hnilinpr at‘ 154' C.,“2 mm.. from n-(2"-
t‘!-ienyll--ffi’ - clinietliylaminnetliyll - 2-

p_i-ridylacetonitrile.

BEST AV_A|-LA:Bl.E'iCOP\1it I " 0 e 0
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_c9o,274.-_' f . ‘ 3 

' 4—(2"-Thienyl)-3 -(2‘ - 'dyl) - N N-
dimethylbutylsmine, boil??? at 136-
133’ 0.10.1 mm., from 'c-(2‘-thienyl-

methdylf-° - (B1 - dimethylaminoethyl) - 2-
min }('pa'ce1‘tf[)n‘lihtfilBliv 1) i3.(2= ' my- - e y eny - - -
N,N-dimethylprojliylsmine, boilljiydug at
about 130--136' 0.j0.5 mm., from s-(p-
methylphengl). - o -. (_B" - dir_ru_=t.l=.';,*la'..':E:-.::-
ethyl)-2»-pyndylacetonita-ile, ‘ -

3-(p-Mgethoxyphenyl)-8 - (2‘ - p'y1'idyl)-
N,N -_ dzunethylprop lamina, boiling at
about 137-142’ C.fl).5 mm., from =-(p-
M'9th0IZYpl1e11yll-“ - (fl‘ - dimetl1ylamino-

15 °t}iy8£2fpyridy1i°i*°niini—°é=1 ‘d 1)-- so yen.-~-vn -

_N,N—dimeili;il;;; P 7 P‘ I
144-147’ C.,1rnm.. from e—(p-iso'propyl-

phezagrll-e-(fl‘ - dimeFhylnminoetl_1_vl)_- 2;‘pvn '

’—I C:

20 _ vlacetonitrile. _ .
3-Pl1enyl~ 3 - (ff - n1efl1yl_- 2‘-pyridyl)—'

'N.N-dimethylépmpylaixiiné; . ‘boiling, _ at
171-"-17-5-' C. 1 rrim.. from -(E’-di‘-
methylsminoe yl) - o - (8 -' methyl - 2-

25 pyridy1)—phen;vlacetonitrile. -
' 3-(1)-Brolnophenyll-3-(2"-pyridyl)-N.N-
‘dimethylpropylnmine, boiling at about 4

- 14.7-1-52' O.l0.5 nun.. frame-(p-bromo-.

phenyll-“ ' (P - dimetliylnminpethyl) -‘ 2-
30 pvridylacetonifrrile.

' ‘ 4'-Phenyl-4-(2'-pyridyl) - 2 - (dimetlayl-«
_ ammol-butane. from n-phen-_vl - n -_ (2-
p_v1'id_vllJy-(dimbth_irlamino)-valeaonitrile.

'F5LPh.en_Vl-4-(‘ll-pyz'id_vll-N.N-dimethyl-
35 hutzvlamine. from a-phenjvl-n-(2-pjn-idyll-

- _ y—(dimethylaminamethyll-b11t,Tronitri1e.
3-Phenyl-$(2‘-pyridgvl)-N,N-dimethyl-

propylamme. from n-benz_vl-o.-(2—p-_vndyl)-
’. -- ‘B-dimethylaminopropionitrile.
40 3-Cycloheryl-3-(2'-pvn'd.v1)-N.N - di-

methxlnropylamine. from o-c_vclohsxyl-
n—(B’ - dimethylaminoetlml) - 2 - p;vrid_vl-
m-et'oni‘l=ri.le. -

3-Cyclohexyl—4-(2‘-pyridyl) — N.N‘ - di-
-ib methylbutvlamine. from B-cycloh'ex,vl-a.

(/3—dimeth'}larninoethyll-«V5->'(2« - p'_vridyll- '
propionitxile. . .

3-(5" - _Bromo - 2” - thienyl)-3 - (2'-
pyrxdyll-IV .N -dimethvlpropylanaine. from

50 a-(5-l)rOm0-2 - fliienjvll - u-(fl’ - d.imeth',vl-
aminoeth;vl)—‘2»uyridvlacetonitrile.

4-(p-Bmmophenyl)-3-(2‘-pyridvll-N.N-
dimethylhntvlamine. from u-('p-liromo-..

' hennyl)-m . (,G‘ '- dimethvlsminnethyl) - 2-

The cnmpnundsnf the invention may
‘ . ihc. ‘used in theform of the free bases nr_

in the form of the salts thereof with in-

organic‘ acids such an liyiirochlnric...
60 lW'lT0b1‘0mil‘. sulfuric and nhosnhoric

acids, and organic acids, such as‘ «ali-
('_T"l‘l(‘. tnrtnric. mnlcic. snccimc; mtnc

hnd lactic. acids.

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0280
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' Typical examplesiof of the 3-
_phenyl—3—(2‘ - pyridyl) - N,N - dimethyl- 65

fvropylamine of the Example are the fol-_o : . .

1. lfhe mono-h ochloride is obtained.
by pass’ anhy s lxydmchlonc acid

' «« ??%%’N*.‘a‘“3i-“ :3‘ 1*“ c*1°‘*°*~*~V‘*s '°.- yrs - , - 1y propy mm .-
'1-hleglydigehlofide cflebe re 'stll.l1ieeed,
from absolute alcohol and shoe ute ether
and melts at'1l7-119’ C: -

_ 2, The tarhrate of the compound of 75
Example I is obtained in the usual man-
ner and melts at 114-115‘ C‘. » ’ ' _~

3. The mono-hydrogen oxalate is pre-
' pared in ethanol-and after rec stalliza- ‘

tion from acetone melts at _ 1 ..—15_2.-5' 80'-_ .C. .

4:. The monmhyrlrogzen succinate is pre-'
pared’ in a manner similar to the mono-
hydrogen oxalate in ethyl alcohol solu-
tion‘nnd..efter recrystallization from pen- 85
tandl melts at 99.5—l0l_}' C. ‘ .

5.'The mono-hydmzen malente is simi-
_.la1-ly prepared and after rem-ystallizatioii
. from pentnnol, melts at 106-107’ "C.

_The compounds ‘may be used in a 90
variety of forms, such as tablets for oral "
administmfion. creams for topical appli-
cation. and injectible solutions, Prefer '

>nbl_v the salts of the compounds are used .
in the (seams which may be of the usual 95
‘formulations. Tlie injectil_:l_e solutions
preferably comprise non-toxic salts in ad-
mixhue with sodium carbonate and lactic _
acid and are sterilized before use.

Having now particularly described "and mo" '
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare thatswhotwc
claim is:— — p _ . . .

1. A process for the , manufacture of 105
antihisizaminic substances nf the general ' -

formula: :3‘ .

' -ry-<;,—_-Y—s
H ' '

.where Pyrepresents in pyridine residue
which may carry. halogen, ‘alkyl or 110
alkoxy as substituents. Y stands for on
alkylene group having 2 of 3 carbon
atoms, R represents a dialkylnmino-.
piperidino-, morpholino- or inunazolino-e
group and B‘ stands for allryl. sryl. 115' _
aralhyl, eyeloallzyl or_ a hsterocyclic
residue, which mav curry nssubsfitilents
sllryl. alkoxyl. diallrylamino, chlorine or
bromine, and of salts of such com minds,
said sens cmnprisinxz the h ‘rnlysis 120
and ecarlinxylntinn of a nitrile having

‘BEST AVAILABLE
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the iormu.1e:—

B’. '

Py Y—B ~ .

hf
- by reaction with o_etrong acid, e.g. with

8024' sulphuric acid.5 4- A prose as claimed in Claim 1 in
‘ wb'ich_ the nitrile has the formula

Ar

. ' . Rn
Py—C=—-Y-—'N<

B11

ck

and Yihavethe same
ds for an 9171

alkyl grout»

where Py
‘ canoe esin Claim 1, A:-_stan

and either R" is an
B1!

or N<
B11

3. A process as claimed
which Py ie- 2-pyridyl. A; 13 henyl or
p-chlorophenyl, and 3-“ 15 me yl.

15‘ 4. A‘ process for the manufacture of 3-

Glaim 2 in‘

phenyl- and 3vp-clilorophenylg
pvridyl) - N,N - dimethylpmpylanunes.
and of salts of these,_ by hydrolysts and
deca.rl_roxyla.fion of the nrlmles of formulaI.

M 3' I i .
I I p . .

—cu‘.— s..H,- N (91,).

.

I r
;" an

(where Ar stands for phenyl or g-ch1oro-
phcnyl) 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:

690,274 

; whenever
of the preceding claims or by an obvinm _

stands for a. piperidinc residue. ~ , A _

’ ’ which Ar is phenyl or péchlorofilhelnyl, d 3 ~ _7 ~- 311 45 ' '

a._(2=-'

 -.—-————.

. ‘p B‘ _

.Py—-(L;‘—'!f—B..
it .

~ where R and R‘ hove the same signi- _
finance as in Claim 1 a.nr1.ea.1+1 thereof

produced lgythe process of any so

’ chemical -equivalent of such process.
6. ‘Compoundeof. the formula:

. A: A
I B“

?P~,v—C—Y—N<
| . 34.: . -
H

in which Py and? Y have ‘the some as H _
.fica.nce as in ‘Claim 1. ‘Ar Stands for

plzenyl; a chlorophenyl, an alkylphenyl
or an allroxvphenyl, a.ndgR“. Aata.n_da for '
allryl and salts thereof whenever produced '

gby the process of any of Claims 1-4 or b,v'40
an obvious "chemical equivalent of such
process.

7 Compounds .;. claimed in Claim 6 in"
Y

‘is .OH,.CH._.. ‘and R“ is me
salts thereof, whenever produced by the-
process of eny of Claims 1—4 or by an. 1
obvious chemical equivalent of such

-process. ' - , _'
8.’ Compounds as_cla.imed in Claim’ 6 in 50

which Ifvhif 2-pyndyl. Y .C'.E[,.CH,~..
nnq-N‘<Ru stemds for :1 "dinllrylanfinn
gfnbup or for the N-piperidino radical. and
salts flu‘-.2-eof, whenever -produced by-the

.pnu_!és< of :my_ of Claims 1-4. or by an 55
obvious chemxoa-1 equivalent of suclz
process. , " ' _ . . V

J - . 5 J ,

Maxwell House, 11, Amndel Sf:-eet,
Strand, London W.G.2. and

. _ 12 South Parade, Leeds, I, '
A éhuyezea Potent Agents. 

‘ Leetnington Spa:
Published ct. The Patent Ofice,

Printed for Her l\Iai'e£t_v’n Btntioneryofice, by‘ the Courier Preex.—1953.
26, Southampton Buildings,
copia may be obtained. I

‘London. . W.C.2, from which
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to in and by the following s'ta.tem.ent:—

’ formula

‘ > “ meaning-3 given above, is treated with an eliminating hydrogen

.s,a«;.; "La. .03 ‘ V

' T‘ .‘'*.'-*‘rx .,
. _ 5 .. ., _.__ “Au M»: ._.f , .

PATENT SPECIFICATION ' » . » V
‘ V _ _ c gg 692.931.

. om ofApplication and filing Complete Specification: Mord: 23, I950. ~ . '
- No. 8128/49. " - .

- Application mode In Cemany on Nav‘.,9, 1948..
Application _made In Gumany on Dec. 2. I948.
Application made In Germany on Dec. 24, l948.'

. Complete Spedficatioo Published: June I7, 1953. -
.—— 

asses zaii), lB4a(1:2:3‘:’4), 3'4(a,: )','c2 '3:14,.C2h'3 4.: b:‘-
g’8),CZ(b18:r17:s16:t16). -C a(, ) ' (R .

commm SPECIF‘IQA.TIbN

- Basically Substituted Propane‘ Compounds and the-Muanufacture
l ' ‘ thereof ‘ ’-

We, Mzcmm. Ennnmnaa and Anon»
-Smsurz, both G-oz-man citizens, and of

. Georg Voigtstrasse 12, Frankfurt Ma.in),‘ ,
Gern13iln:lr."-11d 01-anienstz-oaBe..'IB ‘Baden “

5 (T=v_un'nsn;' ~ respect=ive1y;. do .. - 4 .
hereby‘ eulnrethle invention, for which hi which R, and R, have the meanings
"6 9- 9397-Eymaglghe ST“-med-bl’: given above, with n ba.sica.lly substituted '115: em 0 ‘V ' 1*55*°. 1 'de of the eneml ior 'performed; to be -pa.rticula.1-1y .deseribed. any huh ' 3 mm -' 35

The Present invention consists in n E.“-._GH‘—.OH’-N<' -

‘P309355 5°’ ‘he m-'*31u59~¢h11'°i Of flied?“-5i° in which N< has the ‘meaning given' 0°31!-P°_"u!-d3'°i the 8'53”-T9-1 5031111113‘ _ ‘ above, in the presence of aodnani e or a.n- ,
' 3 p _ ‘ _ other agent capable oi M
K , " hydrogen halide. Enlidea of this kind .a.re, 40 ' '

cg _ ' for ‘instance, N-.8-ohlorethy1-dimethyl-
ca - ca - n - , _ - - _,

xx 3  \ ~ *n..m*-
 e i :1 m~::m°r=%v§-

157in‘which,B., represents annnsuhstituted flinch e an "#0 on I-mm-P 0-95
‘ or substituted phenyl nroup, R, :repre- Alt" .5 ,1 th '13:}. 1, ' '

5933*‘ 3 119""-1'°°y°u9'1'”"fi°“-1 ‘ma "'N< olrtainezlmhg xyennfixfg :1 nitfilolndlfy thd
re resents n tertia.r,v-bound, nitrogen ~ uh,atrlim, wherein n of the ,r_:enera.1 V-“"7"""‘1,“'“."“

."1 ~ to. "en/\ . r ‘xx    °”2°‘2"‘x   
'32/\l:H2_..'c1-1a-’N<-I llinwhich-R, and N<hnvethemea.ning-a

, given above, with n--halo"-en-substituted
‘ ' - hate:-ooyclic compound in e presenoe-of '

in which SB... 13., end -—N< have the sodaniidc or another agent capable of '' _ _ _ h ide..As'ha1o en-55
'olcoholic'soIut1o_n nnnllgalx hydmnde eubsfituted.heteroc_v_clir. cam ounds ere.

Z5 toreplaoe the n:.tn1e'group by hydrogen. may be uncd,vior unm e 2—ch]oro-.
‘ ‘ ,A.a the allm.l.i»hydro;1de there may he pyndine, .‘?»oh.1o_x-othianole, :6-dizneflryl-i

used potassium hydron-dc. _ . ~ _4-chloropyrirnidine, 2»chlorob:n.ztl:.inzole .
_ The.nitriles_ used as starting materials 1 or 4—c.hlo:roquinoline. - V ‘V . 60

. in the present process may he obtained The products of the present invention ‘ '
30 by .reacti:ng 3 nitrile of the general are more or less viscous oils, which can

form-n.1a . p . ' hr. nonverf-ed into salts which dissolve
rm» 2/.61"

A\/AHABLE i 4
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(i:r3.9i31.° ' .
——.-..-..-——......--—-o~ ,._.._.— up .. ..-._75    

well in water, mid nnmngwhiuh salts the ' ~ Exsm-ms 2. ' »
phosphates have been found to be 66.4 parts of 9~(3-methuxyphen 1,-7-db 46
especially useful. The products exhibit methyl-ammo-hutync acid ni ' e {pre-

pared from 3-methoxy benzyl ('._\-'n;1l(lP.,_‘
‘ _ excellent _o.nt1spasm'odio parties" which. 3 - “mommy! - dimethyhmine and{)1 are especially pronounce in the ease of _ _

histamine spasms. There come into eon- sodonude). .lo0_parts of toluene and l2.5_ _
.sidera.h'on more es euinlly .1-phenyl-L parts of sodzumvie are reacted with 36 50

‘.=lzia:.oIe-(;'."‘;~?;-di.-.1et..1:y"» - -ardnopmpane 1::-.r+.5~c£~:Z—cl‘.l.':re*.-lii'.*.zole, efl the--product ‘ '
and "1 -pphenyl- 1 - 2‘:6‘ - dimet.hy1- is heated for 1!: hours ‘at about 110‘ C.

10 pyrimid_vl-(4")]-3-dim . ylalmino-propgine The product is decomposed with water and
__uf the formula. ‘ , subjected to a fractional distillation.

e . (3 . liethoxy ‘ phenyl) - n - t_hiazolyl- 55
4:3; 'meth3*lnmmino-hutyric acid nitrile ‘ .
-lisnls in good yield at a teznpe:-zxture of
155-160‘ C. under a pressure -of 0.1-5
mm. in the form of _a highly viscous
yellow oil. - A ‘- '

The nitrile group is then eliminated by
Treotnient with an nleoholie solution of

~ yotnssium liydrotride as described in ,
sample 1 and there is obtained 1-(35 '

. met-hoxy hen}-1) - 1. - thiazolyl - (.2’) - 3- (,5
dimethy _aminnp1:np:me of. the innnnh

60' 
which boils at 1%12G' C. under a pres- W33 '
sure of 0.1 mm. . .

15 The following Examples illustrate -the
, invention, the part: being by weight:-—-

94 uts£Exll1m‘Lig1dim'th1n" *  
. 'ao.eny~-,--eym.:.no- -~ .‘ _hutyrie: acid nitzdile are heated for 1 hour \\,B2 _ cg: ._ G33 . '_ v

20 at 80‘ C. together with 200 parts of _ ‘V (cg?
:tol11.ene:Lnd‘2.?-pn‘I'l=s Poi sodnmide. .A.£tu 4 . * , _ ‘ V .

p ::a2%::g—n£”ats::‘;,:€h;;°’:i°:::h:::°ci:o:=,: we 1-av-1-5+" c- we --
heated for 2 hours at 110' C. After deoom- ° '9 mm‘ EnunnA.% " A

25 posing the reaction product with woter » ..=.: - 3315 of «-13 tif ' .. L ,_1 d_ ~10
and :zep:1ratin,'r the organic solution, - . ' '-.’m'*' .":{-'1'. '3’-' '7' " 'thereisohtnined by fractional distillation, 1"" F min"-m*3‘m acid. Iu*-=I3~'- 1.-0“
“fin “ gsman qmmfih of first mmjngs parts of toluene u.nd_6 parts. of emlnmulw

. u-])1lE11V"1-3-t}liIl.ZU1V] -. (2) - 7 - dimethvl: are . r.m”€d nth .1‘ P313“. of .2'°m~'m'° 'so "mim;bm_‘_ri.l,. mg“ nimle -b-Dmng ‘at py:-xd_1ne. B: ti-an-tiono] dist-a]ln.tio:1.uft'|u. 75 4J-'20-1-5-3" C. under :1 pressure of. 025 ’°"'-"1‘°'" e-"'°°‘!°*- “<3-m€*h"==?I’h%“>"I“.'-. ‘
mm. in u verv good vield. ' 3'5’? 5-1.."(' "."'311m°!fl’5’1“mm°‘.]""3":“" ‘‘”.'I

B‘; hem-n_; the induct fm.'_'2 hours. 1):lf1'11E_1S obtained urn good yield, in addi-
Vvitli on exceass of on nlénbolioisolution of ml“ l” "m°‘h“"=."'-‘d 5t"“'t‘1“3.7-'-m‘“'3"i“1- Th” <‘ - product-‘so'u1mi.ined.is a fist.-ou<.n-d-lie]: 30'

 

35 gfffxififfox}_1g_g;;ifi1:hn35mn?I?r%1;3gneif nil hailing at 168-170’ under_n pres-
the‘ iorxnnln ' ' ‘ n . sure of 0.8 mm.. from wluch, by ehvmn.-uh '‘ . . . ing the nitrile group in the mmnier . _

' described in Example 1, th err is re:_ulil,r
~ul)tnined the mn-espnnclingz prn'p;m«- nf 35
the formula . o ‘

 
' hailing at-136-1-38' C. under a pressure.

‘4O7of 0.6 Jnm. is ohtained in a _very good.
yield. The phosphate eontaimng two

' mnlerrulnr proportions - of water of
' .cr_vsta11iso:tion melts at 78-80‘ C.
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; . _ f'e92,9s1 ‘ " ' ’3. _
_ whirl: boils at 155-1.30’ 0. under :1 prev» ‘

_ sure of 0.5 mrn. ' _ .

‘ 13 parts of aodemide are introduced at "
5 25-35‘ 0. into a solution of §B.3 parts of
; phenyl - pyrulyl-(2)-ace‘bm_:.1‘lu'1le .:n 200
parts oi benzene. The mixture‘ ie_hea'Ee<l ’ , .
-for a short time at 60-70’ 0. It 13 then _ _ _ _cooleci’ a’n&"é8;6’pir‘u§"o‘i‘ 3,3...-r1.=.;...,.-....,. - ~—= —*—**e2n-2'1 btnhzlg at 136-139‘ C. under

10 chloritle (boiling at 68-70‘ 0. nnfler a- 8 gr?pressure of 12 mm.) are introduced drop- * We chin 131- .'‘wise. ' On heating to 50-60’ C. the re- 1_- -4-Pmcess for the manufacture of the 60
action sets in. Finally the reabtion pro- 173310 °°mP°‘3-N15 05 the 3511331 formula
duct ieheated for 1 lion: ‘bu 80' 0., de ‘ ' - -

 

 

L5 composed _w1th water, end the benzene, - 3 -solution 13 separated. .A.fter_ a_. small - _ \m _ ‘ " . /'
emonntoifiretrunmngshas c): H . — / ~°‘2--Q12-N\

76.

/

h 1... 11.2)- - (N-papezi '._gugryic agglnnyltlle at lg85—1_9%' 32 V
20 C. under apressure of 0.4 mm. m ayrela , _ _ __of '90-95 per cent. ineflre form. of. a red 111 Wbfiscélhgnadre T399315 9-3 “119§:5t1*‘1.‘5°5

- i1_ A N ‘ ._ or 912. -p eny. group, repre-
‘ ‘vt5g;,n:;-¢:at:nent with an _alcoholic eo1.}l‘5_9_n: _ ' ' _ .. - .of elkah 1-phenyl-1-pyndy1-(2‘)-B-p1pen- PT?“-3*‘ 9 *3“?! ’ °“3-id nm‘°8911 “D111.
25 dino-propane of the formula ‘ e __ __ '_

.' , l ' "'3 _ 31 ‘xx - .

’A__ ‘/n R2" _z"c3a-'N<' 
' ' '_ . ‘ . .::Lnwhiel1IB.,R,and—-.-N<havethe_mean-. -. A -' e ' » 3g3h§1“m1??}:’.T’£n  hm&t%'3n70A ‘V

is obtained 8. very good in the ztoup by£°1."’.‘ °5 “ sfighfly. °°1°“"'d mm“ °fl 2. A process as claimed. 1n 1,
30 Ia:-‘$.60-164 C. under a-pfllsure dun hyarozifieia P°.baSinm

1 ' Enmmm 5' e ' A y3 cfpfiocess for the manufacture oietlna
‘ 48 Put‘ °i ‘-"Pun-Y1'7'N'P7n“1ia53°' compound of any “one of tl1eEx-

1’“’”'-Vfic “dd ‘stag’ “fling ma” “ W5‘ ntnplea herein conducted s'u'b5ta.ntia.1l as
e am “*%%9:is%%'é"' ex e-==n»ea.a» mt  » e’  ' 9?; epartoer of 'ao&:m?isd:' in 200 pa.rt:1.o£ < 5 4' can-pun”-as‘ oi the gmeml 80

. toluene," end} after oooli.ng.‘._‘:_grafl.uelly'7 -°n.n_~ 3.‘ ’ ~ ‘ 1
, mixed with 27 parts of 2-ofuloro-‘hhiusole - 'at a. tempenrhxre of 25-40‘ _C. The :ni1- .

40 tore iaheated for one hour at 90-95' 0., - ca _ (E _ an .‘_ N‘ mixed with 150 cc. of water. the toluene 3 3 .‘ $ -
aolufinn in a nryted and £2-antlonally d_ie- , 32 .. ’
tillecl. had’ nton:xcl1_.a.ng*edsta1'h-n:,"_ _ -‘ _ -

_ m.a.teri_nJ_a, a-phenyl-o_-th1a.'_zol l-(2_)-7-N- an whrcl: 3, re esente an nns-ubelntuted» 40 psg-rohdmo-bntyrxo and. m_ e _ rs _ob- or su’bst1tnte_a. p enyl group, 3., represent: __ iamea as n -moons yellow 011 be at -n heterocychg ratlwa-1 and .——N< repre- 85165-168‘ C. nntler a pressure of . sent: a terhxu-v-bound nrk:_rogen_ uturn,mm. and melhzng at 83-85’ 0. 25 parts when 0bt31'11B3_..i17 ‘K118 P100855 018111.165 In
of this nitrfle are ‘boiled under reflux on anti 0113 9* claims 1—3- , _' 50 the ateam bath int 4 hours with 10 parts 5. Ba.s_1c compounds as~
of caustic sofie. 100 pari: of ethyl alcohol 4, whe:-em N< represent; a imlkylamino 90v
and 10 parts of water. By working up in group. . .~ _ . _the rmmner_ l-pheny1-1-fl1ia.zulyl- 6. Ba.s:_Lc oumpmmds as olaumed Ln

‘ 55 £2‘) -“B1; N - pyrrolulmo - propane of jlzlxe 4, yvhez-em N< represents a heterocychoorm »

K ...
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7. 1 - m..;ny1..'1 - thizu:n1_y'l-{:3‘)-'3¢d5- . ' ‘

met-hy_1n.min.opropo.ne of the formula‘ - _ @\/3

\ T - =5 e . ‘ .
’ CH2 . G32 . y\»’ ' ‘boiling at 122-126‘ C. under a pressure -

. - 033 of 0.1 :nm., when obtained by the process .
" ‘ - Q , 2-.laimedinc1nimlor2. . ‘

9.<An,v one of the basic com ounds

. §pec.ified is end gamdntits of Efnsnp %s 2- 15
‘boiling at 186-138" under a pressure gfiliegsodggiiedbgn §::a:nPT;_ 5f‘m' .

5 of 0.6 nun., when ohfimncq. by the procegs ' _. -'

claimed in any tine of- chums 1-$1.1 th I ' ASE], §hnER,AE_ it8.1-Ph y~1-.‘Z‘:6'- ' e _v- r-Pen’ 'ar_e— pp can-,.123’:-i:inx.’i‘r13’.}.-.1-i=‘s?}_ methylomihopxos Qvfifii-y House, ’Q_I1§_'|11_tV' .
palm: of flu‘-. formula - v ' . ' ' ' ' . Chancery L-an.g.Ioondo1A1.. W.-‘C-9»

be:.rn1n1;r_on'Spa:‘P.rinted for Her ‘Mojave Stations: 9509. '53’ ‘H19 :1’1'5'-2-*~19_53 '
. publighoa :._t The Potent 05:3, 25, Southampton Buildings, London, W.C‘».2. fxjoxn which

_ - copies may be obtsirud. . - -~ ’
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COMPLETE SPECIFICATION

Novel 3,3-Diphenylpropylamines and processes for the
preparation thereof

We, ED. GEISTLICH Sorme AG rtitt CHEM-
ISCHE lutzusttut-:, a body Corporate organised
and existing under the laws of Switzerland,
of 6110, Wo1husen,.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 followingstatement:—

This invention relates to new 3,3-diphenyl-

propylarnine 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
phenyl 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
stands for the phenyl radical and 8 stands for
the 4 - methylphenyl or 4 - rnethoxyphenyl
radical, R‘ and R’ do not -both stand for the
methyl radical, and, when A stands for the
phenyl radical and 3 stands for the 4-methyl-
phenyl radical, R‘ and R“ do not both stand
for the ethyl radical.

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
[Price 4:. 6d,]

CH.CH2.CH,_.N R'R7‘

not more than 6 carbon atoms and more par-
ticularly an alkyl radical of not more than 2
carbon atoms, 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 chlorine atoms, the trifiuoromethyl radical,
and alkyl and alltoxy radicals of not more than
3 carbon atoms, for example the methyl and
methoxy radical.

Preferred compounds of the invention are
those wherein R‘ stands for hydrogen or the
methyl radical, R‘ stands for the methyl or
ethyl radical, and the phenyl radical A op-
tionally bears one or two substitoents 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)propylarnine, N,N - dimethyl -
3 - (4 - fiuorophenyl) - 3 - phenylpropyl-
amine, N,N - dimethyl - 3 - (4 - chloro-
phenyl) - 3 - phenylpropylarnine, N,N - di-.
methyl - 3 - (3 - fiuorophenyl) - 3 - phenyl-
propylamine, N,N ~ dimethyl - 3 - (2 - methyl-
phenyl) - 3 — phenylpropylamine, N,N . di-
methyl - 3 - (2 - methoxyphenyl)-3-phenyh
propylamine, N,N - dimethyl - 3,3 - bis-
(4 - chlorophenyl)propylamine, N,N - di-
methyl - 3 - (4 - chlorophenyl) . 3 - (4 -
fluorophenyl)propylamine, N,N - dimethyl-
3,3 - bis - (3 - fiuorophenyl)propylamine,
N - methyl . 3,3 - bis - (4 . fluorophenyl)-
propylamine, N,N - dimethyl - 3,3 - bis - (3-
trifluoromethylphenyl)propylaminc and N,N-

 ________
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dirnethyl - 3 - (3 . tr~ifluoromethylphenyl)-
3 - phenylpropylamine, and acid-addition saltsthereof. '

As suitable acid-addition salts there may C.H.CHz.CH1.NHR7'
5 be mentioned salts derived from inorganic ororganic acids affording pharmaceutically- @

acceptable anions, for example hydrochlorides,
oxiiitcfiidiritgmttgsa garihgcsfegiuigrtilfa inven- w:°°v“i“ A‘; B agd ggiiave ‘hf mtianings Static?‘ 50

10 tion we p_.c.,g._a_e 3. p_ror_'.e_ss forthe manufacture fnmfgkiil hag‘ ‘an 1003! si; tgomereola wf $1of the alkane derivatives of the invention, ‘f"'"-E1--;‘~ 3’ ‘°‘-5° °3'5 3 9°“ ° C
which comprises reducing an alkene derivative mm a"-

of the formula:— .\— 0

c=cH.cH2,NR7'R3C=CH.CH1NR'R"
Q wherein A, B and R’ have the meanings stated 55 l

above, and R“ stands for a hydrogenolysable
"3 wherein A, B, R‘ and R’ have the meanings group, or an acid-addition salt thereof.

20

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 a
palladium-on-car-bon catalyst. The hydro-
geriation may be carried out in an inert
diluent or solvent, for example ethanol, and
it'may be carried out at ambient temperature

tion we provide a process for the manufacture
of thoseof the alkane derivatives of the inven-
tion which are of the formula:—

The starting materials in the last-named
process may be obtained by the general de-
hydration process outlined above.

i

or under the influence of heat, and at atmo- The invention is illustrated but not limited 5
25 spheric or an elevated pressure. Alternatively, by the following Examples in which the pans

for example, the reduction may be carried out are by weight:—
by the interaction of the alkene derivativewith red phosphorus and hydr-iodic acid. In EXAMPLE 1this case the alkene derivative may conven- 5 Parts of N,N - dimethyl — 3,3 - bis- (4- 70 lo

30 iently be formed in situ by interaction of the fluorophenyl)prop- 2-enylamine hydrochloridecorresponding tertiary alcohol with red phos- are dissolved -in 20 parts of dry ethanol. 2.5
phorus and hydriodic acid. Parts of 5°/. palladiuni—on-carbon catalyst areThe alkene derivatives used as starting added, and the ‘mixture is shaken in an atmo-materials in the above process (some of which sphere of hydrogen at ambient temperature 75 15

35 are described and claimed in our co-pending and atmospheric pressure. When the absorp-Applicatioii No. 8165/66 (Serial No. 1134715) tion of hydrogen has ceased (approximatelymay be obtained by dehydrating the corre- 10°/., in excess of the calculated volume isspending hydroxy compounds of the formula: - absorbed), the catalyst is removed by filtrationand the filtrate is evaporated to a small 80 20
volume. Dry ether is slowly added until
crystallisation begins, and 500 parts of dry

OH ether are then added. The mixture is filtered
I I 2 and the solid residue is washed with dry
C.CH2.CH7_.NR R ether and then dried. The solid is crystallised 85from ethyl acetate contain-ing a trace of eth- 25

@ anal, and there is thus obtained N,N-dimethyl-3,3 - bis - (4 - fluorophenyl)propylarriine
- A hydrochloride, m.p. 188-—-189°C. ‘

40 wherein A, B, R‘ and K‘ have the meanings I“ 3 5‘“.“1“i mannerv ‘ismg ‘he .aPp’°P’m° 90 30stated above, 0,. an ac;d_addm°n salt thereof, alke_ne .derivative as starting. material, the fol-
by the interaction thereof with hydrochloric i°‘”'“3 °°mP°““d5 "9 °b‘a’"°d‘-
acid in the presence of a diluent or solvent, ®\
for exam _le acetic acid.. 45 Accor rig to a further feature of the inven- . ¢H_cHz_cHz_NM,z, Hg] 35

_______________...__
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4-F-Ph

4—CI—Ph

3-+F—Ph

2——Me-—Ph
 
 

Ph 2-MeO—Ph

Ph 3—CF,—Ph

4——Cl--Ph 4—Cl——Ph

4—Cl—I’h 4--F--Ph

3~—1=—1>n

3-—CF,,—Ph

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 ION-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 until 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-
priatc Grignard reagent with the appropriateketone.

The alkene derivatives used as starting
materials for the preparation of the alkane
derivatives listed in the above table may‘ be
obtained in similar manner to that described
for N,N . dimethyl - 3,3 - bis - (4 - fluoro-
phenyl)prop - 2 - enylamine hydrochloride.

  
 

 

 
 
 
 

  

 

Crystallisation solvcnt(s)

n—butyl acetate  
 ethyl acetate—tracc of ethanol

 
 

J3
  
 
 

)3

 
 

N

ethyl acetate — petroleum
ether (b.p. 60—80°C.)

n-butyl acetate

n-butyl acetate

ethyl acctate——tracc of ethanol

ethyl acetate -— petroleum

ether (b.p. 60-80 °C.) I

EXAMPLE 2

6 Parts of N - benzyl - N — methyl-
3,3 - bis - (4 - fluorophenyl) - prop - 2 -
enylamine hydrochloride are dissolved in 30
parts of dry ethanol. 3 Parts of 5"/,, palladium-
ron-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 10"/, in excess of the
calculated volume is absorbed), the catalyst is
removed by filtration and the filtrate is evapor-
ated. The residue is dissolved in 50 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—l90°C.

The N - benzyl . N - methyl - 3,3 - bis -
(4 — fiuorophenyl) - prop - 2 - enylamine
hydrochloride used as starting material may
be obtained as iollows:-

A mixture of 58.3 parts of N -benzyl - N-
methyl - 3,3 - bis - (4 - fluorophenyl) - 3 -
hydroxypropylamine, 465 parts of acetic acid
and U7 parts of ION-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

 jj_
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is made strongly alkaline by the addition of
ZN-aqueous sodium hydroxide and is then
extracted with ether. The ethereal extract is

dried over anhydrous calcium sulphate and is
evaporated in uacuo. 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 - enylarnine, which may be con-
verted into the hydrochloride (mp. 132°C.)
by conventional means.

N - Benzyl - N . methyl" - 3,3 - bis -
(4 - fluorophenyl) - 3 - hydroxypropylamine
can be obtained in conventional manner by
the interaction of ethyl 3 - (N - benzyl - N -
mcthylamino)pr_opionic acid and the appro-
priate Grignard reagent.

WHAT WE CLAIM IS:—
1. An alltane derivative of the formula:—

6%
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
phenyl radical B bears one or two substituents
selected from halogen atoms and trifluoro-
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, R‘ 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-
phenyl radical, R‘ and R” do not both stand
for the ethyl radical.

2. A compound as claimed in claim l
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

trifluoromethyl radical, and the phenyl radical
B bears one or two substituents selected from
fluorine and chlorine atoms, the trifluoro-

methyl radical, and alkyl and alltoxy radicals
of not more than 3 carbon 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
one or two substituents selected from halogen
atoms and the trifluorornethyl radical, and the
phenyl radical B bears one or two substituents

Cl-l.CH2.CH2.NR'R2

selected from halogen atoms and the trifluoro-
methyl radical.

4. A compound as claimed in claim 3
wherein the halogen sLibstituent(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 — dirnethyl - 3 - (3 -
fluorophenyl) - 3 - phenylpropylamine, N,N-
drmethyl - 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 - -fluorophenyl)propylamine,
N,N - dimethyl - 3,3 - bis - (3-fluorophenyl)-
propylamine, N - methyl - 3,3 - bis - (4-
fiuorophenyl)propylamine, N,N - dimethyl -
3,3 - bis . (3 - trifluoromethylphenyl)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:—

‘ c—-cH.‘ciiq N.-=.'a‘

wherein A, B, R‘ and R‘ have the meanings
stated in claim 1, or an acid-addition salt
thereof.

8. A process as claimed in claim 7, in which
the reduction is carried out by hydrogenation
iii 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 a compound of the formu1a:—

wherein A, B and K’ have the meanings
stated above, and R“ stands for a hydro-

c= cH.cH2.NR7'R3
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genolysabie group, or an acid-addition salt alkane derivative, claimed in claim 7 or 9,
thereof. substantiatly as described in either of the fore-

IO. An alkane derivative, claimed in claim going Examples.
1, substantially 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, Lenmington Spa, 1969.
Published by the Patent Oflice, 25 Southampton Buildings, London, W.C.2, from which

copies may be obtained.
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COMPLETE SPECIFICATION

Pharmaceutical Compositions containing Diphenylalltyl-
amine Derivatives

We, En Gersrucrt Some A-G Fox CHEM-
rscrre Iwnusrare, a ‘body corporate oganised
and existing under the laws of ‘Switzerland,
of 6110, Wolhusen, Switzerland, do hereby
declare the invention, for which we pray that a
pa-tent 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 phamraceutical
compositions having antidepressant activity.

Cert-ain 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 a1l<ane,derivative of the formula:—-

.
c H.cu2.cu,_. ~a,’:z’

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 4:. 6d.]

carbon atoms, for example the methyl or ethyl
radical.

The substituent(s) which may optionally 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 methyl 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 trifiuoromethyl 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
N,N - dimethyl - 3,3 - diphenylpropylamine,
N - methyl - 3,3 - diphenylpropylamine, and
N - ethyl - N - methyl - 3,3 - diphenylpropyl-
amine, and the new compounds: N,N - di-
methyl - 3,3 - bis - (4 - fluorophenyl)propyl-
amine, N,N - dimethyl - 3 - (4 - fluorophenyl)-
3 — phenylpropylamine, N,N — dimethyl - 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-
dimcthyl - 3 - (4 - chlorophenyl) — 3 - (4-
fluorophenyl)propylamine, N,N - dimethyl-
3,3 - bis - (3 - fluorophenyl)propylamine, N-
methyl - 3,3 - bis - (4 - fluorophenyl)propyl-
amine, N,N - dimethyl - 3,3 - ‘bis - (3 - tri-
fluoromethylphenyl)propylamine and N,N-
dimethyl - 3 - (3 - trifluoromethylphenyl) - 3-
phenylpropylamine, and acid-addition salts
thereof. _

 
BEST AVAILABLE cnnv
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As suitable acid-addition salts there may
be mentioned salts derived from inorganic
or organic acids affording pharrnaceutrcally-
acceptable anions, for example hydrochlorides,

' oxalates, citrates, maleates or tartrates.
Suitable pharmaceutically-acceptable dil-

uents 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 fonnulations for human and
veterinary medication.I ..-...-.. at .-1.. in

The phat-maceutie-a-. w...,.,.siticns .. ..... ...-
vention include compositions which are suitable
for oral -administration. These include, for
example, solid compositions, -for example
tablets, pills, capsules, dispersible powders and
granules, which may optionally be coated, for
example with a sweetening agent and/or a
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 re with or without flavour-ing 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 sterile 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-puIveris-
ed form, and those compositions which are
aqueous suspensions may optionally contain
small amounts of such agents as are commonly
used to facilitate the manufacture and main-
tain the eflicacy 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-irnmiscible non-toxic vehicles,
for example inject-able 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 aluminiumstearate.

The sterile injectable solutions, suspensions
or emulsions of the invention may be obtained
sterile by known precedures, for example by
aseptic formulation, by Seitz filtration, 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

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 alltane derivatives which ore 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:— .

@\

Q

C=c H.C H2. we're’

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: —

EXAMPLE

A mixture of 25 parts of N,N - dimethyl-
3,3 - diphenylpropylamine hydrochloride, 125
parts of maize starch, 270 parts 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 administra-tiott for
therapeutic purposes.

In place of the 25 parts of N,-N - dimethyl-
3,3 - dipfhenylpropylamine 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 - diplhenylpropyl-
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 alk-ane 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 alltane derivative of the fonnula : —-

O ‘cH.cH2.cu,.~n{a‘

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 halogen atoms and
trifiuorornethyl, alkyl and alkoxy radicals, or
an acid-addition salt thereof, and a pharmaceu-
tically-acceptalale 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 alltyl radical of not more than 6
carbon atoms, and either or both of the phenyl
radicals A and B may optionally be substituted
with one or two subetituente selected from

fluorine and chlorine atoms, the trifluoromethyl
radicals, and alltyl 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 optionally be substituted
with one or two substituents selected from

halogen atoms and the trifluorotnethyl radical.
4. A composition as claimed in claim 3

wherein the halogen substituent'(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
salt thereof.

6. A composition as claimed in claim 1 in
which the active ingredient(s) is or are selected
from -N - methyl - 3,3 - diphenylpropylamine,

N - ethyl - N - methyl - 3,3 - diphenylpropyl-
amine, N,N - dimethyl - 3,3 - bis - (4 - fluoro-
phenyl)propylamine, N,N - dimetllyl - 3 - (4-

fluorophenyl) - 3 - phenylpropylamine, N,N-
dimethyl - 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 - phenylpropylatnine, N,N-
dimethyl - 3,3 - bis - (4 — chlorophenyl)pro.pyl-
amine, N,N - dimethyl - 3 - (4 - chloro-
phenyl) - 3 - (4 - fluorophenyl)propylamine,
N,N - dimethyl - 3,3 - bis - (3 - fluorophenyl)
propylamine, N - methyl - 3,3 - bis - (4-
fluorophenyl)propylatnine, N,N - dirnethyl-
3,3 - bis - (3 - trifluoromet~hylphenyl)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 tablet, pill,
capsule, dispersible powder or granule, emul-
sion, syrup, dispersion, non-sterile solution, or
a sterile iniectable aqueous solution, suspension
or emulsion or a sterile iniectable non-aqueous
solution or suspension, or a sterile powder.

8. A tablet, claimed in claim 7, substantially
as described in -the foregoing ‘Example.

WALT}-ZIR scorrr,
Agent for the Applicants.

Printed for Her Majesty’: Stationery Office by the Courier Press, Leamington Spa, 1969.
Published by the Patent Oflice, 25 Southampton Buildings, London, W.C.2, from which

copies may be obtained.

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0293

50

60



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0294

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau lllllllllllllllIllllllllllllllIllIlllllllllllllllllllllllllllllllllllllllllllllllll

(43) International Publication Date A (10) Intemational Publication Number

 
 13 March 2003 (13-03-2003) PCT W0 03/021271 A2

(51) International Patent Classification’: G0lN 33/566, Pfizer Global Research and Development, Ramsgate Road,
33/50 ’ Sandwich, Kent CT13 9NJ (GB). '

(21) International Application Number: PCI‘/[B02/03618 (74) Agents: I-IAYLES, James, R. etal.; Pfizer-Limited, Rams-
gate Road, Sandwich, Kent CT13 9NJ (GB).

(22) International Filing Date:

’ 4 September 2002 (04.09.2002) (81) Designated States (national): AE, AG, AL, AM, AT, AU,
' AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

(25) Filing Language: English CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
_ GM, HR, HU, ID, IL, IN, IS, JP, KB, KG, KP, KR, KZ, LC,

Publication Language: LK! LR» Ls: LT! LU! LVI MA! MD MG! MK! MN! MW!
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, T1‘, TZ, UA, UG, US, UZ,

(30) Priority Data: VN, YU, ZA’ ZM‘ zw.0121440.2 4 September 2001 (04.09.2001) GB
60/323,973 ‘ 20 September 2001 (20.09.2001) US

(84) Designated States (regional): ARIPO patent (GH, GM,

(71) Applicant (for GB only): PFIZER LIMITED [GB/GB]; KB» ‘-3- MW» M1 511 SL, 32- TZ» UG- ZN‘: ZW)»
Ramsgate Road, Sandwich, Kent CT13 9NJ (GB). Eurasian Patent (AM- AZ BY- 140- Kl» MD RU» TJ» TM)-

European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
. ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,

TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

(71) Applicant for all designated States except GB, US):
PFIZER INC. [US/US]; 235 East42nd Street, New York,
NY 10017 (US).

(72) Inventors; and P"b“5h_°d‘ _ ‘ _
(75) Inventors/Applicants 0-or US only): GREENGRASS’ — without International search report and to be republished

Pamela, May [GB/GB]; Pfizer Global Research and "P0" "‘=¢e‘P‘°f”'“"'3P°”
Development, Rarnsgate Road, Sandwich, Kent CT13 9NJ

(GB). STEWART, Michael [GB/GB]; Pfizer Limited, For two-letter codes and other abbreviations, refer to the "Guid-
U.K. Patent Department, Ramsgate Road, Sandwich, Kent once Notes on Codes andAbbreviations " appearing at the begin-
CT13 9NJ (GB). WOOD, Claire, Margaret [GB/GB]; ning ofeach regular issue ofthe PCT Gazette.

 

(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 parficular the human ERG (hERG) potassium channel, using a labelled inwardly rectifying potassium channel
(IKR) b1oc1_(er. This assay is useful to identify compounds with undesirable efiects on cardiac repolarisation in man, in particular the
propensity to prolong the Q1‘ interval in the electrocardiogram.

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0294



Patent Owner, UCB Pharma GmbH – Exhibit 2011 - 0295

10

15

20

25

30

W0 03/021271 PCT/IB02/03618

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 (lKFi) blocker, for

example [3H]-dofetilideor [3H]-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 rep_.olarisa_t_i_on in man. The effects ofthese drugs are assessed in
terms of the QT interval in the electrocardiogram (ECG), The QT interval is the portion
of ‘an. ECG. that represents the time from the beginning of ventricular depolarization to '
the end of ventricular repolarisation, Because the QT interval can be affected by heart
rate lengthening with a decrease in heart rate and shortening with an increase in_hea_rt
rate, th,e~QT is; often "corrected" for heart rate, resulting in the QT; interval. In rare
ca_'se.s:_th_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, inthese cases, can eventually lead.to sudden death (Morganroth
._l_ et,al..(1993).Am_ .J Cardiol. .72, 26_B.-.31B; De.Pont_i.F. etal., (2000) Eur J..Clin.
Pharmacol. 56, 1-18). A number of drug molecules, including,-E-4031,_ cisapride and

terfenadine, are all known to prolong t_he QT interval of. the electrocardiogram in man

(Fuliki A, ef 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 launch of new drugs with undetected potentially cardiotoxic side effects could have
hazardous consequences and could trigger lethal cardiac dysrhythmias in patients.

Late detection of QT prolongation, induced by compounds of pharmacological interest
can impede drug discovery and development programs, and consequently have a
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profound impact on the outcome of a program. it is desirable, therefore, 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

5 following steps:

a) ‘incubation of cells expressing ERG or membranes derived from cells expressing

ERG or membranes derived from tissue expressing ERG with labelled lKR

blocker in assay buffer in the presence or absence of different amounts of a test

compound or a mixture of test compounds;

10 _ b). determination of specifically bound labelled IKR blocker;

c) calculation of the_i_nhibitio_n of labelled ll<R.b|ocker:binding by the test compound
_ .or mixture of test compounds,

The, assay 4is,,u_s:eful as a preclinical predictive indicator for identification of compounds

15 with at propensity to prolong the QT interval in man. The assay isa 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 .E_RG). The assay can be pérformedina highthronughput test system, In
conjunction, with structure-activity relationships (SAR),' ligand binding assays using

20 labelled IKR blockers can be used to assist in the design of, new drugs devoid of, or with

reduced _affinity.to see, in p_axrtic;ular human ‘ERG (hERG),_

The assay buffer used is particularly important for optimising binding of the IKR blocker

or test cornpou.nd(s) to_ ERG. it has been found thatoptimal assay performance is

25 achieved using_a Tris based buffer (pH 7._2.to 7,6, preferably pH 7.4 at room
temperature) containing potassium (K*) ions. Potassium ions in the assay buffer may
be provided, for example as potassium choride (KCI). The concentration of potassium
ions in.the assay buffer determines the predictive value of the assay. ‘Assays
performed in assay buffercontaining from 7.5 to 12.5mM KCI, preferably from 8.5 to

30 11.5ml\il KCI, most preferably 1QmM KCl are particularly useful to provide an lC2o value
predictive of onset of QT prolongation.

The assay buffer of the invention preferably comprises or consists of Tris.Cl and KCl.

Optionally, MgCl2 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.C|, more preferably from 30mM to 70mM Tris.C|, yet more preferably from 40mM to

60mM Tris.C|, further preferably from 45mM to 55 mM Tris.C|, most preferably 50mM

Tris.C|.

The concentration of KCl 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 KCI, further

preferably from 8.5 to 11.5mM KCI, most preferably 10mM KCI.

10 In aparticularly preferred embodiment, the assay buffer comprises or consists of from

3.0_toa100mM Tris.C.l.and from 5 to 20mM KCl, preferably from 30 to 70mM or from 30

00mM '.l.’ris,.’(3_I..';1_r_,rcl from 6 to 1.5mM l__<Cl; yet more preferably from 40 to.6_,0mM Tris._Cl
and from 7.5 to _'1__2...5mM KCI; fu.rth.er,prefer_ably, from.{1,5. to 55mM Tris.Clar_l.d f_rorn.8.5:to
1'1‘.,,smM KCI. 5 t

1.5 .

It is pa_rticuIarly preferred thatthe. assay buffer comprise or consist of 50r_‘nl_l_/1 Tris,Cl and
1,0mM KCl._. . ., ., _ _.

if M.gCl;is included in the assay buffer, the concentration of MgCl2 is preferably from

20 .().6rnll_/ljt_o..2.Qm,l\_{l_,.Mgqlg, more. preferably from O.6mM_ to 1.6mM MgCl2, yet more
to ‘1.4m'M. MgCl2, ‘further, preferably from 0.9m_ll/|_to_1..3rnM

yet further preferably from 1...0ml\/l to MgCl§, most preferably or

25 in apreferred embodiment the assay buffer used comprises or consists of from 30 to
I. I1_Q0mll{l Tris.C|, from 5 to 20mM K_C|, and from 0.6 to 2.0mll/l_MgC|2; preferably from 30

to 100ml\./I Tris.Cl or from 30 to 70mM Tris.C|, from to l5mM KCI, and from 0.6’ to
'1.6mM MgCI-2; yet more preferably from 40 to 60mM Tris.C|, from 7.5 to 12.5mM KCI

andfrom 0.8 to 1.4mM MgCI2; further preferably from 45 to 55mM Tris.Cl, from. 8.5 to

30 A11.5rnM KCI and from 0.9 to 1,3mM MgCl2 or from 1.0 to 1.2mM MgCl2_

flihe. assay buffer may comprise or consist of 50mM Tris.C|, 10mM l<Cl and 1.0mM
MgC|2; or 50mM Tris.C|, 10mM KCl and 1.2mm MgCl2_
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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 be used. it

is preferred that the ERG gene be mammalian ERG, in particular human ERG (hERG)

or canine ‘ERG (cERG).

_gen'e._may be ‘expressed in a mammalian cell line e.g. ,HE.K-293 (Human
embryonic kidney)‘cells, CHO (Chinese hamster ovary) cells; CHL (Chinese hamster
lung)hce||s,.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.

A‘lter_natively,::ERGvmay be expressed in yeast or bacterial cells. It is preferred that the
E.RG,gene' is hERG or cERG and is expressed in eitherHEK.-2:93, CHO or C:H.L_ cells.,_

f[he,,assay may, be performed using whole cells ‘expressing ERG._or_.rnembrane
preparations? detrivezcl from cells expressing ERG, or membrane preparations derived
from tissue expressing ERG.

,|_KR.b_lock_er (selective inhibitor of the rapid component. of delayed
re,c,tifier '.p'otas__siurn_ current), .which prolongs the action potential duration and the
effetctiye refractory period in a concentration-dependent manner. Clinical studies have
demonstrated that dofetilide is effective in_treating patients with atrial. as well as
ventricular arrhythmias. Dofetilide has ‘formula I below.

Formula I
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Dofetilideis 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 ll shown below.

Formula II

 
10 The lKR 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

l__KR blocker used in the assay is labelled dofetilide, preferably radiolabelled dofetilide,
preferably tritiated dofetillde ([3H]-dofetillde). In another embodiment of the

invention, the labelled IKR blocker used in the assay is labelled MK-499, preferably

15 radiolabelled MK-499, most preferably tritiated MK-499 ([3H]-MK-499).

Preferred assay formats include the filter ‘binding technique, whereby bound and

unbound labelled IKR blocker e.g. labelled dofetillde or labelled MK-499; preferably

radiolabelled dofetillde or radiolabelled MK-499; most preferably [°H]-dofetillde or [°H]-

2O MK-4_9A9-, are’: separated by filtration. The. assay can. besperformed utilising the
. scintillation proximity assay (SPA) technique, using radiolabelled l_KR blocker e.g.

radiolabelled dofetilide_ or radiolabe|_led MK-499, _preferably [3H]-dofetillde or.[3H]._-i\/l'K-
499.

25 In the filter bindingtechnique, 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. [3H]-dofetillde or [°H]-MK-499, in the

presence (test) or absence (control) of the test compound or‘ mixture_of_ test
compounds. lncubations are preferably carried out at room temperature for from 60 to

30 .120 rninutes, preferably for 90 minutes. Non-specific binding is determined in the
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presence of unlabelled IKR blocker, e.g. 10uM dofetilide or 10uM ll/lK-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 lKR blocker, bound labelled IKR blocker is quantified e.g. for tritiated

5 IKR blocker such as [3H]-dofetilide or [°H]-MK-499 by scintillation spectroscopy using an

appropriate counter for radioactivity.

in the scintillation proximity assa 7"‘ (SPA) system (Amersham Biosciences), beads are

used to bind cells expressing ERG or membranes derived from cells expressing ERG or

10 membranes derived from tissue expressing ERG. A variety of bead types are suitable

15

20

25

30

‘for__u.se_Ain_a Sl?A.__assay according to the invention, these include P\_/T wheat germ
aggliu,tinin,;,yttriurn._ox;ide pglylysine beads, oryttriufn Silicate beads (YSi).(Amersdha,rn
.B;;i3eciences)! su!c_h__;as ,t(_Si.p_plylysine or Ysi wheat_germ agglutinin. Theoptimqum bead
type foruse in a_ SF_?,A .as_sa_y of the _i_m_/ention depends on the cells. orcell membrane_s
used;..bead ,.to._celI: or _.be.ad_._ .to. membrane binding: may be assesysed to identify the
optimum bead type f:_Q.l'_t|'J;6.:Qe_|l_ or cell membrane used. Beads bound to ERG material
iwhole cell, cell membrane preparation or tissue membrane preparation) are incubated

in assay. buffer _with labelled _lKR blocker, e.g. [°H]-dofetilide or _[°H]-MK-499 in the
presence. _(test_) or ‘absence (control) of the test cor_npou_nc_l or mixture‘ of test
compounds. The ‘ability of the test compound or mixture of test compoundsto <_:l_i.spl_ace
bougrtdfiradiolabelleld ll-'<R_ blocker determinedby detectinglight_e‘rnissions,,for exarnple
.th,at,can_be,used_with Sl?A.tech.nol.ogy. ' I l '

assay may.;.al_s.oH._include‘one or more of the stepsiiofg ‘calculation ,of_.t_he
co'ncentrati'on‘.o_f___t,he test <.:‘ompoun,d(s)_that gives 20% inhibition of dofetilide binding
(lbeo),,calculation, of the concentration of the test compound(s) that ,gl_ives50°'4» inhibition
ofgdofetilide binding (lCso), calculation of the compound affinity as Ki or calculation of
the compound affinity as pKi.

‘The IGZO values generated from competitive displacement of IKR blocker binding,
.[§H]-.dofe’ti_|ide binding, _using the assay of the invention are comparable to the free drug
concentration associated with QT prolongation in man.‘ Thus the assay. can be useddto
predict 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 lC2o value is obtained; this indicates the real or predicted free drug

concentration at which QT prolongation will occur in man;

c) The lC2o 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 lC2o of the compound

ormixture of compounds in the assay, the compound or mixture of compounds is likely

to show'QT"ihte'rval prolongation in man. ' ' ' " ' ' 1

:'l'he assaytofwthe invention.is a better predictor of in vivo QT prolongation effect of drug

Imolecules than existing assays such as the HERG patch clamp assay.

:L,ist of:'l'E=lg.ures .

Figure 1:. Ptepresentative saturation curve data for [SH]-dofetilide binding to HERG in
.(a) filterbinding, (b) SPA-96 well format and (c) SPA 384- well format; . ‘ ‘

lv-'igure’2:‘ Correlation plots comparing pK| values obtained -from filter bindingand SPA

binding assays:: (a) correlation between 96 well hEFlG [3H] dofetilide SPA assay and
radioligand binding assay, (b) correlation between 96 well and 384 well hERG [°H]
dofetili’de5‘SPA:' assay". ‘

Figure 3: Comparison of inhibition of [3H]-dofetilide binding to hEFlG, hERG patch
clamp, and free drug concentration known to induce QT interval prolongation in man,

for (a) E-403:1, (b) dofetilide, (c) terfenadine and (d) cisapride. .

Figure 4: ‘Comparison of the dofetilide lC5o in ‘the dofetilide binding assay carried out in

cell membranes from l:lEK-293 cellstransfected with human ERG (hi.-'.FiG_ (A)) _or with

.canine,ERG.(cERG (_I))
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. .gu.e .. w...pa..son of terfenadine |C5o in the dofetilide binding assay in cERG or

hERG transfected HEK-293 cell membranes

Figure 6: Comparison of E4031 lC5o in the dofetilide binding assay in cERG or hERG

transfected cell HEK-293 membranes

con-entration effect _C'Li[‘\/'93 iorj(a) dofetiiidegandifb) te.rodil_i_ne in
\

. _ . . ‘ }

tritiated dofetilide SPA assays using assay buffer 50mM Tris Cl, 10mM KCl, 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, 2 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 (2938-HERG clone 15) was produced by the method

described in Zhou, 2 et al (1998). Full length cDNA for human ERG was inserted

downstream of the CMV promoter in pcDNA3.1 (lnvitrogen), the vector also has a SV40

promoter that drives expression of a neomycin resistance gene. The construct was

transfected into human embryonic kidney 2938 (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 (2938-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/ml 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% CO2 in T225 cm3 flasks.
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The cellswere ‘split 1:3 to 1:5 after reaching 80% confluence using cell dissociation

solution (Sigma, cat no: C5914 in 2001) and later seeded into 850 cm2 CO2 gassed

roller bottles (Corning, cat no: 480849 in 2001) in the absence of G418.

5 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.-

10 _A_l;ll§_K-_2.9,3 cell line expressing canine EFtG was produced by transient transfection of

1,5

20

25

30

cells, ,f.l’__h_e complete coding sequence‘ of cEBG_ (Zehelein et_al.,(2_0O.1).
l2tlugers,Archiy. l_§urop_ean_ Journal of Physiology. 442(2): 188 — 191) _was pr_ovided.in
thepBluescript®.vector (Stratage,ne_).by l?rofessor’Zeheleir_i University of Heidelberg,
Germany. In the pBluescript construct, the cERG cDNA was flanked by BamHl Sites.

Initial,experiments. indicated poor insertion efficiencyzfcr direct insertion of _,cEl_=.tG.B.aml_-ll

,fragrnent into the ‘desired vector, rpcDNA3.1. To overcome this, .an ind_irect cloning
meth.od__ was‘. _dev_i_sed, using the cloning vector ‘pSP73 (Promega). The
,c.E,B§/pBluescriptrconstruct and pSP73 vector were subjected to BamHl digestion, to
reduce interference by the presence of pBluescript BamH| fragments in the ligation

reaction,‘ -the. rclE;.BrG/pBluescript rBaml-ll digested material ;_was. also subjected _ to. Seal
idigezstion‘ cleave pBluescriptand ensure more effectivelseparation Deffthe .eERG
B.:aq1l;l.l'fr:;t_grrientr‘or;tragarose gel. rrelstriction mixtures» w_.er_e subjected t_o_aga_r_ose
‘$1.91.’?t?!§9if9Pll.i?'9-S19.-V'°a”°9»°9l‘i‘tlU"l9 the cEFi.G and.;I'°SP713. 8amH,I. fra9r§fi9nt-s.:v.vére
vis_uali;ed:foll‘owing.staining:with'_ethidium bromide and UV illumination. The '__cE‘RG_ .a_nd
p$l?r_r73_banrds_yvere_ excised and_ eluted from the gel using ‘a Ql_Agen MinELu_te Gel
extractionigit according. tothe manufacturers instructions. .To prevent rellgationrofthe

ends of the pSP73 DNA during the ligation reaction, the plasmid DNA fragments
werlersubjected to ClP treatment using a standard protocol. The CEBG BamHl
‘fr,agmen_ts'were ligated into the pSP73 .BamHl fragments using a standard ligation
pro_toco|._ After the reaction, the ligation mixturerwas ,_transformed_ into. cJM109
competent E. coli cells usinga standard transformation protocol. _ Transformants were
siellected ‘by plating on LB agar (Millers) containing ampici|lin‘_.(50p_g/.ml) and incubated
overnight at.3;'/.°.C. Overnight cultures of the transformed .cel|s-were used to produce
mini preparations of cEFtG/pSP73.‘DNA using a QlAgen Miniprep kit according to the
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manufacturers instructions. The resulting DNA was subjected to restriction digestion

and agarose gel electrophoresis to ideritily positive clones.

The cERG cDNA was excised from cEFiG/pSP73 as an Xhol (5') EcoRl (3') fragment,

5 this fragment was ligated into an Xhol/EcoRl 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 orientation of
cElR'G. After ligation into pcDNA3.1(-), the 5' end of CERG was located adjacent to the
enhancer-promoter sequence from human cytomegalovirus (CMV). The ligation

10 ,r_ni)gture, was transformed into cJM109 competent E. coli cells using a standard

t_ra.n‘s;for,mation protocol, transformants were selected via plating onto.LB agar;__(ll[_l;il_Iers)
containing; am_picilli_n .(§0.ug/rnl), and incubating overnight at 37°C along with required
controls. ' Colonies picked at random from the cERG/pcDNA3.1(-) plates were

inoculated. into _5m| of LB.,media containing ampicillin (50p.g/ml).and-_incubated. at_3_7.‘?C,

15 -zoorprn overnight. These ovemlght cultures were subsequently. used to produce.mini-

p_reps_,ol DNA using. a .Q.lA.gen ll./linip_rep Kit. .The resulting DNA was subjected to a Xhol
an_d_;_ EcoF.ti. ,double .~dige_stion -and_ analysis on 1% ._,agarose, gel. No = positive
_.c,l_':'B.,G/pclDNA3..1.(~)_—.clpnes‘_were. identified because of- low in_se.rtio_n efficiency’ in -the

ligation reaction coupled with the fact that DNA.from only a.small number of clones was

20 ana_«lys_ed_‘_using ‘the mini prep,rnethod;.- A colony PCR method was thus used to screen

aiarger; number of._.colonie__s for..positive clones. ,

The colony .l?C_R protocol permitted rapid detection of ._cE__RG/pcDNA3..1(-) clones.
E,'l',h:_ree_.p'_rimers_vvfere designed andjrnade for use. in th_e?P:Cl3 protocol: _ A ,1 j 1

I :l5:r_ilnjt'e_r.,1: tcEljtc_§o_1':(sEo_ ID No: 1) which hybridises to ,ct'-:l=tc'-j." at nucleotide .positior1_s
of.the_ codingsequence: I I . o

_ 5'}A.ccAcArccAccAeecAcAG-sf - 1

30 l,5;rir:r.t.eI"._2: ."N_HE“ PCDNA3' “(SEQ ID No: 2) which: hybrildises t'o.pcDNA3.'1(_-jnat
nucleotide positions 886-910 (within the multicloning site flanking the Nhei cloning
site) :

' 5'-CCCAAGCTGGCTAGCGTTTAAACGG-3'H:
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Primer 3: "T7 SP73' (SEQ ID NO: 3) which was used as a control and used againsta

colony known to produce cEFtG/pSP73. This hybrtdised 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

transferred’ to ‘a" sterile deep well ' 96-well plate ‘containing 1ml/well LB ' broth

supplemented with ampicillin (50p.g/ml). As a control, a colony known to contain the

cE.l3G/pSP73 plasmid was transferred to the final 96"‘ well containing LB-amp broth.

?l7he.,p_|ate was .cpve_re<_:l and i_ncubated.at 37°C .,ovemight.at, 200_rpm. ,An aljquotlof Zopl

of, each r.n_ini_-.cu|ture,,;was transferred gtg.-a 96-we|l,,PCR_.plat_e. (0.5ml/well)-_-_and plac_ed,in,a

_$ecl5man._;¢\_|legra._6,B,centrifuge,tor..2800rpm, roor_n te.mpe.r_ature for 10 minutes. The
supernatant was discarded and the plate drained for minutes. The PCR reaction
mixes«,were;_set»;;up -and-‘added -to.~the_PCFt plate containing the bacterial pellets as

follows:

‘. ,. g ,_ H g _ _.Testwells . .Contro| well c_ERG/.p.SP73.__

-'l'agm,an Gold buffer _(X1,Q) .. . -g10.0ul~ _. -1Qpl-_

d.NTP.s;(X-‘l0,42mM/dNTP)., -~ . -2.0ul _ _ -: 2lL|_ , ,

Taqman Gold Polyr.nerase_(5u/p,l.)-. 0.5u|;‘ - ’ ~ .0.5p.l-» _ ».

'
NHE.~;PGDNA3 (primer,-2-. 25p.M')?x 2» ~..2ul.,~’ -. ‘I’ 2- . ;'.
T7-:SP7:3'(primer-35-‘25pM)-*:~: ‘ . , :w2p.l

Nuclea's'e~ifree‘wate"r“i " ' ~.83.5p.fl"' ‘- =83.'5uI
.

The-‘bacterial pellet was resuspended in the PCR reaction mixture. The PCR reaction

was performed as specified by the manufacturers protocol for the Taqman Gold..PC'R-kit

(Applied Biosystems, 1999 edition) thus:

. ., . .. . ' - -Temperature Time

Step ,1.. - hot start- .. .,~-9.5.°C . .6 minutes
.St_ep.2 - denaturation. 9_5°._C 1 minute

_S_tep_ 3.,- annealing. ,6_O°(_3_ _ _ lminute .

1 minute To step 2 for 35 cycles, then step 5.$*°p:4.--extension .7?-‘i<?
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step 5 - aenaturauon 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 .reacti.on.mixture.s were run on a second separate..1.5% agarose gel at

100V for one hour to examine the sizes of the PCR products.

Theminifcnulturesiyvhiclygave an amplified a PCR product were each seeded from the
ofiriginal d_’eep_-well 96-well plate into sterile tubes with 5ml LB broth containing Sopg/ml

arnpicillin‘ and i_n.cubated_.-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 SUl2J'.°9I9_d,t_9, an Xhol_and_.EcoRl. double digestion to checlgfor. the _.pre:senc_:e,: of

(-)., The restriction digest was analysed via a 1_% agarose gel run. for_.1.
h._c'>ur_a;1_t,f1.‘:._9(_.),\,/_.vi/;i..t.l1_. .1_kb_ -DNA, ladder markers _(20_p.I sample loading with 2;ti_ gelflpading
sc.lutio_n)',_ ,F.urjtl'i,e:r_.._:r;e_s_tr_icti_or_i tdigestion analysis wasperformed to (4',3_0l_'l.f_i.l‘,l‘__!_1 that the
purif_iecl plasmids, .from.,the. transformants were indeed cERG/pcDNA3.1(-). ' '

l_.lntransfect_ed_ HEK-293 cells were routinely maintained in 50ml Minimum Essential
Medi'umM(MEll/l'):.supplemented" with 10% (v/v) foetal calf serum (FCS, 2mM“’L.
'glutarni_rie'., “1’rn‘Nl”'sod_iunt; pyruvate and 1mM non-essential: amino éiciaé.‘ Cells. were
seeded; into‘ 2§25cm2 ventilated cap'nf|asl'<s'ancl ‘were maintained in "a humidified
atmosphere containing 5% C02. The HEK-293 cells used in this study wenrenbeotweén

passage‘ numbers 3945. Cells were passaged typically everythreé days in"a4"r:atio of
tifénifrorn’-'a‘flasl<. fof’ 80-90%"c'onfl:uency; fresh medium was "added"a'fter washing twice
with 1'om‘i i=‘i3s vaina dissociating'from the flask using cell ‘dissociation fluid‘. ' "

The 'c'El-‘lG/pcDNA3'.1.(-) construct was transfected into HEK-293 cells grown to 80-95%

confluencyin 2_25cm2 ventilated flasks using the following method. Endotoxin free
cEl=iG/pcDNA3.1(.-). DNA (94llg) and Lipofectamine2000 (Gibco BRL) (e4itg)_were

added to 2.25r_n| of OPTIMEM-I media (Glbco BFtL_) in sterile 10ml centrifuge tubes;
mixing was carried out after incubation at room temperature for five minutes. The
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Liporectaminezuuu/DNA/OPTIMEM-l mix was then incubated at room temperature for

twenty minutes before the addition of a further 10.5ml OPTIMEM-l. HEK-293 cells were

washed with 10ml PBS and the Lipofectaminezooo/DNA/OPTIMEM-l mixture added

and incubated for 3.5 hours at 37°C in a humidified atmosphere containing 5% C02.

5 After incubation, 50ml of MEM (supplemented with 10% (v/v) FCS, 2mM L—gIutamine,

1mM sodium pyruvate and 1mM non-essential amino acids) was added. The,HEK-293

cells were incubated for 2.4 hours at 37‘.’C. .T.ransfected.cells were.harvested af_ter_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/pcDNA3.1(-)

10 transfected HEK-293 cell pellet was stored at -80°C until required.

15

20

25

30

.';i‘*; - ,,l-~I_':.'_,'.-.'.'.' ' tr

l:3;reparatiori..of .r_ne'mbrapes.fron1 HEK;293 cel,ls.expressln,g ‘human or canlne;EBG.

m'e_mbrane._.fractions. were prepared ,_from frozen aliquots: .of,_cell.s.. Al_l_procqedure”s
.W.'?’~° 9§l".‘?.€5.»9l!* at 4°C .l"'.'—."-?-§-; °”.“?“’l’§39..$?a‘°d: -5'9-Z9.." ?'.“?'-1°-‘S~9‘99l!$,W9F$?.1b.$W?‘?

at r9prn_t_empe_rature._and resuspended in assay buffer (e.g. _5_(lmM Tris.Cl, 1.0.rnll/l,KA(_3|,_41.
t_g,,,i.2rpM =ri)g_g_j_cig,_._o_H7.4,,.or,5on1_M Tris.Cl, rorrlis/_i VK.Cl,,p.HZ.4). .The:ce‘l'ls_.'yve.re,th¢-:ar.l
disrupte_c_l by hornogenisation in an _Qrnni _LabTek homogeniser :_at,.20,0_00. _rpm for 30

second_s, .The_. homogenate was,.centrifugecl for 20 -minutes _at_48,000xg..(4‘.’C,‘ Sorvall
;RC5B__ centrifuge) .. and the supernatant removed. . The resulting pellets were
resuspended in assay buffer and homogenised as above for 10 seconds. The pellets

v\Zers2..¢§llei=léd..l?¥. czentri.f.u,gati9n. .anr.1 rhea final peuet ..reeus9e‘nded, in .gg;ay. buffer-
using ‘a Coomassie Bluelbased protein assaylkit.

Aliquots were stored, _a;t._-80"’C. until _needed_,‘ when stored in these conditions, the binding
ability o:f'the:hcell fractionséproveditogbe stablefor leastct months. H I. N

.E_xIa'rnp|,.e‘.2'_:. _l-;i_|ter.bi.r1dl.rI.g,'assay with [°H]-dofetillde

[.3l.-ii].-:clo_fetilide'(8(lA:_-'85Si/mmol) was synthesized by catalytic tritlation (a custom service
provided,,foVr'exa_brnple,_ by. Amersham Life Science). However, other detectable labels
known to the skilled ‘person can be used instead of 3H, e.g. fluorescent tags, other

radiolabels, antibodies etc. _
Qn the d_ay.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 100p.M, or up to
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the‘ boundaries of solubility for the compound) in assay buffer. The final DMSO

concentration in assay incubatlons is preferably 1.0 to 1.5% or less for optimal assay

conditions.

Incubations included membrane homogenate at 50ug/ml in assay buffer (50 mM

Tris.Cl, 10mM KCI, 1.0mM to 1.2mM MgCl2, pH7.4) unless otherwise indicated, [3H]-

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

le_s§_,.than...J_5 % of total binding. Bound_.liga__nd was separated from free ligand by rapid

til_t_ration..,.t_h_rpugh ,4G._F./__B__.,,g_la_ss_.__fibr_e filter mats. u‘.s,ing., ‘for _example,_,_a Brandelwoell

,har.ve,_.ster._, or onto GFIB Linifilter 96-,well filter.‘ plates _(Packardi. using a..Pa_ckard

Eilterrnate 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.

Llnifiltgmplyates,were‘air dried fora minimum. of 1._$_ hour_s_ at 37°C prior to_t_|'leadditlon of

All/licr_o_sVcir1t.-0...(Packard). Bound [3l-l]-dofetilide was determine.d___.by liquid ‘scintillation
._s‘.pe_ctros;copy....using_.an.appropriate counter, for example in a Packard TopCount
§_cintillatioin$_.Qounter__.(N)§T._Counter)or Wallac Counter (Trilux). for Unifilter plates and in

.;:i:tl(\{.a_ll.ao.._B.ig.S4pqt _Counter_,when filter mats were used. _ _ .

..trip|i;c-,;ate assayed./vere routinely: performed _and th_e,_.
Qyqgggd.‘ analysed by _nonlinear regression fit u.sing.;_Graph_P_ac:l

(Giraphl5ad, 'lC5(.,4-values were derive.d',ff9rn. Q4
logistic _.usi_n_g PRISM and converted‘ to Ki values by use of the Cheng & Prusoiff
'-e'bq‘:‘..a:..t:.i‘?',!3.—.iC2>_o \{.‘gtlt.Ie's4.were_. extrapolatedfrom the graph. ' " .
., I‘-"

écintillati,on_.proxlmity assay

'l_ih,.e.,"sointillationiproxirnity assay _(SPA) was carried outin assay buffer consisting of
!50mM Tris.Cl,' 10mM KCI, 1.0mM to ‘1.2mM MgCl2, pH7.4, or using assay buffer

c.onsis,ting_.of 5QmM Tris base, 10mM KCI, pH7.4. Bead to membrane binding was

assessed to determine thvewoptimum bead type for the cell line used. YSi wheatgerm

agglutinin beads were used with cellmembranes derived from the January HEK.-293
hEBG expressing cell line; YSi polylysine beads were used in studies using membranes
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derived ifrom Cell-.Line 15 (HEK-293 hEFiG expressing.cell~ line).~ Conditions were

optimised with respect to bead and cell membrane homogenate concentration, prior to

characterising ERG pharmacology. The lncubations (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

__rnixtu__re _o_f__test compounds. The plates were incubated at room temperature and

shalgep tor_rapp’rgximately..1 ‘hou__r._. _B,eads..were al|owed_to _se_ttle__for a«rn_inim‘urn, of‘__§0

njinpteswbgefore‘.plate.s "1/v_ere,_counte,d .for r_etai_ne_d Vradigoaotiyity one 'l.'.o;_)',Cour.t,t,.hl'\l;)(,jlT
l}l_qnspeci:fig;;blnd_ing i,e. bac_kground_count. was determined bythe

addition of d.o.f__etili.de.'.. Background counts w__e_re,usually_ less than 15% of the total
binding. for saturati.o_n;s‘tud,les, sp_ecific.binding o_f .[3l-_l]-dofetilide was. determined over,_a
raI;1g_e:_of_, concentrations_ (5 to_:500nM)< in the. _ab_s_.e.n_ce or presence. of: cold. ,(i..e,
gmab_e_lledl‘..1ouIv,I,dprgtgiide. , . _,

:E_:)§§.mpleJ_4: Assayoptimisation
,: .

ai ,_ _‘.Eft_e,ct‘of ljtVep:e_s-:and'TrIs~based buffers on dofe_ti_l.i.ql.e. binding .-I

'l'_o"o;.>,_tirr..tise..the"specific binding of _dofe'tili_c_le‘to homogenates of cell membranes
contai_ning_.El=t§, the interaction._of_ [3l_-l]-dof_etilide with the_celI,membrane preparation
vv|as:,e>tamined_«intheipresence of ljlepes-based buffer_ _(25_rnM_ l-_lep.es,. 105mM._Na0l,
5.r_r;M"_l<..Ql,:.1_ml\Il.MgSQ4,_.50mM CaCl2, pH7.4) and Tris-based. buffer (50mM Tris..Cl,
1.0mlVl KCl,.1mM or 1 .2mM MgCl2). Comparison of the specific binding in these buffers
revealed that percentage specific binding was similar in both Tris—based and Hepes-

based buffers. However, as shown in Table 1, specific counts were twice as high in the

presence of Tris-based buffer 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 l_iEFlG.

Buffer 25mM HEPES free acid 50mM Tris
135mM NaCl, 5mM KCl 10mM KCI and

1mM MgSO4, 50 uM CaC|2 1.0 or 1.2mM MQCI2
pH 7.4 at room temp pH 7.4 at room temp

Total Binding (ccpm) 8510 i 669 19627 1 1189

Non-specific Binding (ccpm) 321 i '27 315 i 23

Specific Binding (ccpm) 8189 19312

96 98% Specific Binding

Totatandfnon-specific binding data represent arithmetic mean‘: standard error mean of

?1:4'.individual:wells. per buffer split- over two assays; performed at a protein concentration

of 75pg/ml and a mean [°H]-dofetilide concentration of 6.7nM. Incubation was carried
ouftfior 60 minutes at room temperature. ccprn=corre"c.te'd counts_pe.r:mi_nute.., M

So that the maximum specific bindingwindow could be achieved,-the assay buffer used

i'n'-Examples. ;1..1o« 8’ was the Tris-based incubation buffer (50mM. ‘Iris,-Cl,'10mM KCI,

i1.:mM.-:MgC|2).‘r-‘Additionally, experiments were performed to optimise theitcell membrane

protein.concentration and bead concentration for filter and SPA binding assays. '
is-.- ii ~ .: .- -.\. r‘.-.. -. .a---

b) “ I Saturati n binding

fi“rr'i‘é""i':‘o""i'r'r‘§e's” Berfeirfi'é'd' ‘iii "de't‘err¥iir'i'¢a""‘or3"ii‘r'ir"i'aii iincubationl‘. time for binding:
activities. lncubati1c'>n.ti.rnes"w'e'1re similar for both filter binding and SPA assays... The
filter binriirig aéeéy reacried equilibrium in so minutes; SPA required so Fninuies. [3H]-

dofetilide binding. to in both filter .binding-and scinti_llati_o_n proxim_,ityJass.ays was

s‘atura_ble,with e ‘Kn of 5.03 5 i.oriivi for filter bindingand K0 va|u__es of 3.9 ¢'Q‘.6nM'-and
9,.,1A..,¢_1,‘._,_8_..ril\/I: for and .384 format .scintill_ation proxirnity assays. respectively (lr'igur.e .1a-

l=,ilg,_,“,1..a..:s_howing the resu_|ts..of.the filter _bindi_ng assay, ‘Fig. there.s,:ults of the
in 96-well format, and Fig. 1c showing the results. of the SPA in 384 well format).

Non-linearcurve fitting of this data indicated that binding was to a single site. A Bmax of
7.4 3; 0.7pr.noVm.g protein for [°H]—dofetilide was -obtained=from filter binding (Figure 1).

As scintillation proximity assays do. not give an accurate determination of dpm

(disintegrationsper 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 values 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,_w_a_s ..ex_arni_r_.1_e,d‘, for competitive ;dis_pla,cement. of. .[3l-'1]-dofetilide. E4031, dofetilide,
terfenadine, and cisapride produced complete inhibition of specific binding with a range

of .calcuiated.afiinity values that are summarised in_.Tab_le _2,

15 Table 2-. ,Affi_nity,-vaiu,es_f’or‘compounds tested“ against [3l-i]-dofetilide filter,,an.ci,»S,PA

binding. assaysyto .HEFtG. ~_. -. . -

Compound -:=Filter binding SPA 96 SPA 384

PM PK: pK.

2‘o ‘°"D'oféiilidé_' A " .8‘;22’¢'o.o4_ ' 8.05 i 0.54" s.2e;.o'.1g‘2f V
if f:f7.eé_ ;f¢.os"‘ ' 7,e1"¢'o..o5 7..e9;'o.11 "

‘.1, , “;_o._o9 7.75; o.o7" 7.72;o.4i
A Cisapride S '7.34 : 0.05 7.15¢o.o4 7.55‘:o.22

-,ya,filifienqlamide. .. «<5 .. .. . . .<5... .. . - <5:
25 .':“.';‘E?'S'Oia|_,Q|'.‘v'.'." <5 . <5 <5

Data_-expressed as pKi values, (the negative logarithm of molar concentration of

competing ligand to displace 50% of 5nM [3H]-dofetilide binding). Data are the mean of

at least n =_ 3 experiments.
30
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nxampue o: i-recuction of QT interval prolongation effect of compounds In man

The |C2o values generated from competitive displacement of [SH]-dofetilide binding

using the assay of the invention are comparable to the free drug concentration

5 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 binding 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

10 _(F;u,lilgi.__A,;,_et al. (1994) Cardiovascular Pharmacol, 23: 374-378; Van Haarst AD et al.

Piharmacol. ‘Ther. 6423542-A546; l,-lonig..P'K,_ etal. (1993) J,A,M.A. 239: .1313-

1518;

patch .clamp_'as_say_provi_des a meaisurex of_ the currentlthrouglt the ERG
15 channel_and.indicates,the.,nu_mber of ion channels p.re.s,ent.in .a cell. However, due to

the_,,phe_nomena _o_f.,state dependent block.observed'.in_patch. clamp studies. (Walker,
e._o." al (i_99_.e)’ ;5B,ritish.,J._l';?harrr1aco| 128_...444'450).exh,ib.ited by_ ‘a number of known

withzthe propensity to prolong the interval __in ,yi_i_/o,.t.he, l.igand_bind_ing
.a_be,tt_er ,prediotor of I"I‘l_l/[V0, QT p_ro|ongation,_effect of a_ drug thandthe

20 P.‘=“Er‘i‘.‘?'al”P:“%°'?'“‘9‘4°;=(Fi99E9.:3F‘)- 3 F 3
-'.,'.""'- 2".-'.-.= =... .. ~ . -~ -, -. -. -- ~- . ; .

Togassess 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) binding assay iscarried out according ‘to the,invention,_ forexample as as
25 ‘described .in,_E_)<'ample L215: Example‘ 3, to test the affinity of or

i A’ 7 .. miitture of eompounds for.ERG, preferably hEl=l(_5 orcER_G;.. . 4 . _ .
__b).' _.The.lC29_is obhtained,"e.g. as described at the. end of _Example 2; the |C2o being

the real or predicted free; drug concentration at which QT prolongation occurs in
bmiani; ‘I '_ ..

30 c) The lCg§ value is compared with the free drug concentration required for the
H I A desiredlthefrapeutic‘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 lC2o of the compound in the assay of the
invention, the compound is highly likely to cause QT interval prolongation in man.

5 Example 6: Comparison of dofetilide binding assay carried out HEK-293 cells

transfected with cERG or hEFlG.

‘the dofetilide binding assay was carried out as described Example 2 using HEK 293
cells transfected with either human ERG" or canine ERG. The results are shown in

10 .fig_ure,4,j.r,om which it can be seen that the lC5o for dofetilide is similar for canine and

human :E.B_G,_Jbei_ng|13.9nM.and 1.5_.6.nl\._A respectively: lg2o.values_ for d_ofetiI_ide were
and 2.‘1_,5.n,M for canine and hymen E‘Fi_G,. respectively. ._ x

\ . 1.-M‘. .

15 Example 7: Comparison of terfenadine competition assay using HEK-293 cells

fi?an§fei:te"dwith~cERG=orhERG~1-25" - - : J =-- -‘ 2 -
-;-,.,..,.... _..,.;. _.. . .- .=- .-.«'J:|.;.'.’.-- 4 v’.r - .. . '..-. ‘i \

The dofetilide binding assay was carried out using terfenadine as the test compound.

Ti'ainsIie'ntly1*trar1sfe‘cte'd -GERG-~~HEK-“29'3.ce'|l membranes (200p;g/well)", or stable hE'R'G

20 HEK-293‘-~cell7'”rhembrahes (tooug/well) were iincubtated with twelve‘ -different

concentrations‘ =?or terfenadine‘ -and‘=‘5nM* [3H]-dofetilide" -tor-‘~90’ minutes" A at -‘room

temp’eratu're:- ‘-—T'ot'a| and“'n6n-specific-binding-were ‘measured ’’by incubating with 10%

DM’s‘o'f,.é‘ntr1ouM unlabél-le‘d"-dofetilide‘ to a total a‘ss'ay' volume of zootu. The

membranes were harvested by filtration with a Packard Unifilter cell harvester and

25 radioactivity (qpm):-was r.neasured._ 17wo saturation experiments were .car_rie;d:;ou-t each

[Q5;QEEiQ_;a[ldi=h§RQ[§BXp.l‘eSSiflg:‘Ce|| membrane samples. Each experiment was carried

out in triplicate. Figure 5 shows the mean values of the experiments for each cell type

(cERGg.-or--hERG-transfected) and indicates -that the.-lC5o for terfenadine is sim_i|ar,for

cl_E,,.RG_.and.rhE_RG., being..7'.7_,2.nM;.-_anc__l:;88.9nM respectively.-. -lC2o.'va|u,es tor,«ter,fenadine
30 were 1Q.7nM‘ and i2._3nM for canine and human ERG, respectively,
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Example ts: comparison of E4031 competition assay in HEK-293 cells transfected

with cEFlG 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 hEFlG

HEK-293 cell membranes (looug/well) were incubated with twelve different

concentrations of E4031 and 5nM [3H]-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

10 harr.v.este.d.by filtration with a Packard Unifilter cell harvester and radioactivity (cpm) was

15

_2O

2%

.3,°

measur.e_d-.;-.. .'Fwo saturation-experiments werecarried .out~each for cE.FtG~ and -'hEEtG

expressing c_elJ-zmembrane samples. Each experiment was carried out in triplicate.

Figure 6 shows the mean values of the experiments for each cell membrane type

(c_ERG_ or';hEFiG transfected) andindicates that the lC5o for E4031 is similar for«.c_ERG

an_:q.h‘l_:'_RQ, -being 27.3 nM and 35.4 nM respectively", lC2o -values for E4031-__ were -3.8

;,nM,and.4.9 nM for canine and human ERG, respectively. g g. ..

-\_A-(:h_en_.lQA;o...(o.r lC2o). values are compared for the compounds tested, .they were found to
_be.,ve.ry fsimilar; for CERG and hERG. This indicates that either hERG. or cEFl(3Vcan be

¥u¢sec~l_._,i_rt the assa_y_of,.th:_e'invention to predict the onset of p_rolong_ation in man.

"--w.'f'¢.,'I' ‘.~: '-1*’-.i‘r" ‘. -~.,. r'..

.E_?§_fc!!‘.lT.!'E,l\.3.9:_. assay o. studies:

J}§f_.i.H[!h.?' <2pti.rr_iise..t'39 a.5.~°:.’=1Vi9'..§Pe9i.flé_.l?‘“$lir!9 d°f9fiil‘F!° 4.0 h°m99€n§._te$ 9!; °.el|;:_; '
‘membrane containing hE_RG. the interaction ofA[3l-Hi]-dofetilide with cell membrane _ _ 1

prs-pa_rations was examined in the SPA assay format using a Tris based buffer

- containing either KCI or MgC|2. SPA assays were performed according to example 3 in

‘Tris.Cl, .10rnM KQI at pH7.4 or in 50mMTris.Cl, 1r_nMl_VlgC|2 at pH 7.4 as the .. .
assay buffer. ..Assays were performed using dofetilide or. terodiline as the test A A .
compound. Comparison of specific binding detectedin these buffer conditions revealed
that specific binding was not observed when the assay buffer used was 50mMTris.Cl,

.1.ml_vi MgClg at pH 7.4; specific binding was observed in assay buffer consisting of '
50mM Tris.Cl, 1omM' KCI at pH7.4. For the assays carried out in 50mM Tris.Cl, 10mM

KCI at pH7.4.as the assay buffer the |C5o and lC2o values were generated for each test
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compound. lne mean lC5o value for dofetilide was 8.69:: 0.45nM, the mean IC5o value

. for terodillne was 1.87 a: 0.00 pM. The mean |C2o value for dofetilide was 1.2nM, the

mean lC2o value for terodiline was 0.248pM.

Sequence Listing Information
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<130> PCS 22042
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Claims

1. An assay comprising or consisting of the following steps:

(a) incubation of cells expressing ERG, or membranes derived from cells

5 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 I KR blocker;

(c) calculation of the inhibition of labelled IKR blocker binding by the test

10 i , compound or mixture of test compounds.

2. _ An assay according to claim 1, wherein the assay buffer is a Tris based buffer

containing KCl.

3. __A__n assay according to claim. 2,,_\_i_,vherein the assay buffer comprises or consists of

from,;30_to.100mM Tris.Cl, from_ 5 to 20mM 'KC|, and optionally _frcm_0.6_.to..'2.0_mM
15 Mg_c.l_2_.., , . ,_ ' I

4. A)rt,.a_ssay_.according tosclaim 2, wherein the. assay buffer comprises, or consists of
from to ’70mMiTris.('3|, _from.6 to 15mM KCl, and optionally from 0.6 to 1.6mM
MgC..|._2.'-. -I . M . ._ ._

5. assay according to claim 2, wherein the assay. buffer comprises o_r_ consists__of
2_Q from: to_., _Tris.C|., from _'/'._5 to 12.5mM KCl and optionally from 0.3 to

~ 1-4'riiM.Mé¢!2,-. .« . 4 I .1 . . . _ .. . .
Anassaytaccording to claim 2, wherein the assay buffer comprises or consists of

to, 55mM‘:'|’r'is.Cl,,fro.m 8.5 to 11.5,mM. KCI andvoptionally from 0.9Jt_o_ 1,3
._r,nM_MAgCl2 orfrom'1.0 to 1.2mM MQCI2. ' V . V '_ 2 .

25 7. lAn..assay according to claim 2, wherein the assay buffer comprises or consistsuof
‘sow T,_ris..and_1_0mM KC_l. _ _ __ _

8. An assay according to claim 2, wherein the ‘assay bufferscomprisnes or consists of
50mM Tris, 10mM KCl and 1.0mM MgCl2; or 50mM Tris, 10mM KCl and 1.2 mM

ll:/lg(.3lg.
.30 9. An assay according to any one of the preceding claims wherein the assay buffer is

at a_ between pH7.2 and pH7.6 at room temperature.

'10. An assay according to claim 9, wherein the assay buffer is at pH7.4. A 4

11. _An assay according to any one of the preceding claims wherein the ERG is human

ERG.
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An assay according to any one of the preceding claims, wherein the labelled lKFt

blocker is labelled dofetilide or labelled MK-499.

9 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 (3H).

An assay according to any one of the preceding claims having the following

additional step(s):

(d) calculation of the lC2o for the test compound or mixture of test compounds, and

optionally,

.: ,_(e) comparison of the lC2o value of the test compound or mixture of test

compo.u_.ndsq,.with.the _cor_1centration required for the de_sired.the.rapeuti_c _e_ff_ec.t.o_f
the§§rfi.n69'hd,in._§iV9-.. fl .. ” I ' " "

_as:say'_acc.ordi__n.g to,_an,y one ofthe preced_ing :cIairr1s._wh_e“rein ,the_5assay__ is
p_eriormed_ .a‘;s_‘a filter binding assay. ‘ l ‘ i ' ‘ H ' I

a._cc_.crding.to_.any_one otclaims 1_ to 155___wher_ein_ the assay is performed
as aiscintillation. proximity assay.__
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Figure 3 continued
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PCS22042 SEQUENCE L|$T|NG

<110> Pfizer Inc (CA, EP except EP(GB), JP, US.) Pfizer Ltd (EP(GB)).

<120> Assay

<130> PCS 22042

<150> GB101214402

<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

<4ob> 1

accacatcca CCaggCaCag

<210> 2

<21 1 > 25

<212> DNA

<213> pcDNA3.1(-) vector

<400> 2

cccaagctgg ctagcgttta aacgg

<210> 3

<21 1> 23

<212> DNA

<213> pSP73 vector

<400> 3

taatacgact cactataggg aga

20

25

23
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(54) Title: AFFINITY-ASSAY FOR THE HUMAN ERG POTASSIUM CHANNEL

—I- Inhibition of nolntllldn binding
A HERG Inhibition (Pmhclanu)

-O- OT: Prdonguion bi man

Pnrnuuagachangn .ssas§“ 
10%IN!

E 54031 conwmrulou (nu)

0.! I 10 IN IWU

I -u— rnmmou or dntufllde binding
, 5 HERB Inhihllon (Palm-Clamp)-0- OT: Pvoboaaflon In minI __A._

/ ...—l---l

 Perm:-napDranga
0.! I in too luau mane moon

E Domlidn Coneunlmlim (MA)

I

—u— lnhbllion ul dotetilidn blndng
A HERO Innmton (Patch-Clamp)‘

4- GTe Protongatian In man

.54/ 
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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 ERG (hERG) potassium channel, using a labelled inwardly rectifying potassium channel
(IKR) 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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According to lntemailonal Patent Classification (IPC) or to both national classification and lPC
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category ° Citation of document. with indication, where appropriate, of the relevant passages Relevant to claim No.

X NETZER RAINER ET AL; "Screening lead 1,9—17
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, r1ght—hand column, last paragraph
-page 80, left—hand column, paragraph 1

_/__

page 81, right—hand column, last paragraph
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table 3 
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'L' document which may throw doubts on rlonty cialm(s) or involve an Inventive step when the documentls taken alone

which is cited to establish the publlca Ion date of another .Y. documem of amwky mevanoe. me chimed Invemlon
citation or other special reason (as specified) cannot be cgnsidered to involve an Inventive step when the

'0' document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means menls. such comblnatlon being obvious to a person skilled

'P' document published prior to the lntemallonai filing date but '" “‘° 3"-
later than the priority date claimed '8' document member or the same patent lamlly

Date or the actual completion ot the Inlemailonal search Date oi malng oi the international search report

13/10/2003

Authorized oflioer

30 September 2003

Name and mailing address oi‘ the ISA
European Patent Office. P.B. 5818 Patentiaan 2
NL — 2280 HV Filjswiik

Tel. (+a1—70) 340-2040. Tx. 81 651 epo ni.
Fax: (+31—70) 340-3016 Luis Alves, 0

Form PCTIlSAl210 (second sheet) (July 1992)

page 1 of 2
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FINLAYSON KEITH ET AL: "dofetiiide
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voi. 412, no. 3, 2001, pages 203-212,
XPOO1155254
ISSN: 0014-2999
abstract
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-right—hand column, paragraph 1
page 206, left-hand column, last paragraph
-page 207, left—hand column, paragraph I
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EUROPEAN JOURNAL OF PHARMACOLOGY,

AMSTERDAM, NL,

voi. 430, no. 1,
26 October 2001 (2001-10-26), pages
147-148, XPO02198164
ISSN: 0014-2999

the whole document

P,X W0 02 05860 A (CONNOLLY THOMAS M ;KOSTURA 1-17
MATTHEW J (US); DEAN DENNIS C (US); BUT)
24 January 2002 (2002-01-24)
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A CAVERO I ET AL: "DRUGS THAT PROLONG OT 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, XPOO8022068
ISSN: 1465-6566
abstract '

page 964, right-hand coiumn, iast
paragraph -page 966, left-hand column,
paragraph 3
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Commissioner for Patents
United States Patent and Trademark Office

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

www.uspto.gov

 
JOSEPH A. COPPOLA, ESQ.

KENYON 5. KENYON

om-: BROADWAY _ COPY MAILED
NEW YORK, NEW YORK 10004

SEP 01 2005

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 is 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 DEPARTMEHNT OF COMMERCE
United States Patent and Trademark Office
Addmu: COMMISSIONER FOR PATENTSPo. Box 1450

Alexandria, Virginia 22313-1450wwumurptolgav

10/766,263 01/27/2004 Claus Meese 12961/46102

 

CONFIRMATION NO. 3433

26645 illllflllllllllllllllllllllllllillllfllIllllllllllllllIllllllillllllllllllllllllllllilllll
RNOfigVEV':i:ON "OC00O000016926805'
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 HICKS

01> (571) 272-3213
OFFICE COPY
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COIVHVIERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSPO. Box 1450

22313-1450
 

vIwvv.Iu-ptagyv

10/766,263 01/27/2004 Claus Meese 55647-C (45107)

CONFIRMATION NO. 3433

llllllllllllllllllIlllllllllllllllllllllllllllllllllllllllllllllllllIlllll
"OC0O0OO0016926476'

21874

EDWARDS & ANGELL, LLP
P.O. BOX 55874

" 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).

FRA s M HICKS

01> (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

P.O. Bax 1450
Alexandria, Virginia 223i 1-I450vm'vl.uspto.g)V

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

26646 759° °°'°°'I°°5
KENYON & KENYON TUCKER,ZACHARY C
ONE BROADWAY ~

NEW YORK, NY 10004 .
I624 '

DATE MAILED: 09/09/2005

10/766,263 01/27/2004 ' Claus Meese 12961/46102 3433

TITLE OF INVENTION: NOVEL DERIVATIVES OF 3,3-DIPI-IENYLPROPYLAMINES

' APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE A DATE DUE

NO $0 S0 S0nonprovisional 12/09/2005

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

PROSECUTION 1 THE MERITS I_S_ CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS

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

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the 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 Sb 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 fonn 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 FEECommissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or @ (571) 273-2885

INSTRUCTIONS: This form should be_used_for transmitting the ISSUE FEE and PUBLICATION FEE (if required)’. Blocks 1 through 5 should be completed 'whereap ropriate. All further comespondence including the Patent, advance orders and notification of maintenance fees will e mailed to the current corres ndence address as

in _'cated urilgss corrfected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance ee noti ications.

CURRENTCORESPONDENCE "DDR£55lN°‘°’U"° 3'°"" ' 7°""‘V°"““3°°""“""-“I Note: A certificate of mailing can only be used for domestic mailings of theI
Fee(s) Transmittal. This certi cate cannot be used for any other accompanying

papers. Each additional paper, _such as an assignment or formal drawing, must26646 7590 09/09/2005 ave its own certificate of mailing or transmission.

KENYON & KENYON Certificate ol' Mailing or TransmissionIhcreb rt‘ thatthi F T 'tt1‘b‘ d ‘id ‘thtl'ieUnitd
ONE BROADWAY States ogfall ervice with S1(ZICrI’?I‘l;l'(l)15lI1l.aéClI‘Ol'cII-1rI'§l CclE‘S,SSll'I"1:3ll“l’II’I an enveloicie
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  1. Chan e of correspondence address or indication of "Fee Address" (37
CFR 1. 63).

Cl Change of cones ndence address (or Change of CorrespondenceAddress orm PTO/ /122) attached.

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

2. For printing on the patent front page, list

(1) the names of up to '3 registered patent attorneys 1
or agents OR, alternatively,
(2) the name ofa single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.
  
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

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

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

Please check die appropriate assignee category or categories (will not be printed on the patent) : D Individual D Corporation or other private group entity 0 Government 

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):

[3 Issue Fee D A check in the amount of the fee(s) is enclosed.

0 Publication Fee (No small entity discount permitted) 0 Payment by credit card. Form PTO-2038 is attached.
D Advance Order - # of Copies D 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)

D a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. 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-a ply any previously paid issue fee to the application identified above.
NOTE: The Issue Fee and Publication Fee (i required) will not be accepted fi'om anyone other than e 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.
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Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The iriforriiation is re uired to obtain or retain a benefit b5 the_ public which is to _file (and by the USPTO to process)an application. Confideritialityis governed by 35 U.S.C. 122_and 37 CFR 1.14. _is collection is estimated to take 1 minutes to complete, including gather1ng,_prepar-irig, and
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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 
Alexandria, Virginin 223] 3-I450
www.nspto.g)v

10/766,263 01/27/2004 Claus Meese 12961/46102 3433

W6 75” °°'°°”°°5
KENYON & KEN YON _ TUCKER. ZACHARY c .
ONE BROADWAY

NEW YORK, NY 10004
I624

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 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
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Application No. AppIicant(s)

10/766,263 MEESE ET AL.
Examiner Art Unit

Zachary C. Tucker 1624

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice ofAI|owance (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.

Notice ofAllowability

1. E This communication is responsive to RCE 23 August 2005.

2. E The allowed claim(s) is/are 50-63.

3. E Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a) X All b)I:] Some‘ c)[:I None ofthe:

1. D 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. D Copies ofthe certified copies ofthe 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. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAM|NER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. D CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

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

1) E] hereto or 2) D to Paper No./Mail Date

(b) E] including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date

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

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

 
 Attachment(s)

1. D Notice of References Cited (PTO-892) 5. D Notice of Informal Patent Application (PTO-152)

2. [1 Notice of Draftperson's Patent Drawing Review (PTO-948) 6. D Interview Summary (PTO-413),

 

Paper No./Mail Date .

3. E Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. E Examiner's Amendment/Comment
Paper No./Mail Date 23Aug05 ‘

4. D Examiner's Comment Regarding Requirement for Deposit 8. E Examiner's Statement of Reasons forA|Iowance
of Biological Material .

9. El 0ther___. JAMES 0.lI’IILSOI\I —
  

 U.S. Patent and Trademark Office

PTOL-37 (Rev. 7-05 Notice of AlIowabiI' Part of Paper No./Mail Date 02092005It)’
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Application/Control Number: 10/766,263 Page 2

Art Unit: 1624

EXAMlNER’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 SPEClFlCAT|ON —

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—-

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0340
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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: 0

—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

Request for Continued Examination

A request for continued examination under 37 CFR 1.114, including the fee set

forth in 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;

Patent Owner, UCB Pharma GmbH — Exhibit 2011 - 0342
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Application/Control Number: 10/766,263 . Page 5

Art Unit: 1624

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

1&7“/»  
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7134? Ion‘ 7'

ATTY. DOCKET NO.

12961/46102

APPLICATION NO.

1 0/766,263   
  

 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

APPLICANT
P E

Form PTO- £9‘ 0 Claus MEESE et al.

‘ FILING DATE GROUP
M15 1 3 M5 2 January 27, 2004 1624

s
Qt, "math u. s. PATENT DOCUMENTS‘

PATENTIPUBLICATION .NUMBER DATE

 

   
 
 

1/
I

 

February 04, 1952
j

j%
I=mwv°7»19533
Avri1°8»1953 i
APri115»1953
W17-i953 3

November 05, 19593
November 05, 1969 —

Mm“ 112003 T

A1‘

Abstracts from the 26 Annual Meeting of the International Incontinence Society, August 27-30,
1996, Gillberg et al., abstract 33, Neurology and Urodynamics 152308-309

Andersson & I-Iedlund, “Pharmacological perspective on the physiology of the lower urinay tract," .
2002, Urology 60(Suppl. 5A):l3-20

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 21]., “Cardiac ion channel effects ofTolterodine,” 2004, J. Pharmacol. Exper. Them.
3082935-940

Klosa, “Eine Neue Synthesemethode der Darstellung von Diarylalkylaminen," I966, Journal fiir
raktische Chernie 4:312-334 (in German) with English translation '

  
  

NYOI 1033213 vl Page 1
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pkggurz Wacr<E7‘#127e/‘/9 /32

/IPPI I-‘C4-71‘0zV /V0,

2 o/7.%,265

EXAMINER - AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.IN ALlTl

Lipinsky et al., “Experimental and computational approaches to estimate solubility and
fr permeability in drug discovery and development settings," 1997, Adv. Drug Deliv. Rev. 23:3-25

Nelzer et al., “Screening lead compounds for QT interval prolongation,“ 200], 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 :304-3 13

Phannacology/Toxicology Review from Application Number 21-518, Center for Drug Evaluation

and Research, pages 1-3 (2 golf

Roy et al., “HERG, a primary human ventricular target of the nonsedating antihistamine
terfenadine,” 1996, 942817-823

  
  

  
 
 

 
 

  
  
MMIIIIII
  

A

EXAMlNER 7 DATE CONSIDEREDm zswwee w
EXAMlNER: Initial if citation considered, whether or not citation is in conformance with M.P.E.P. 609; draw line through citation ifnot in conformance and
not considered. Include copy of this four: with next communication to applicant.

NYOI 1033213 vl ' i Page 2
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Application/Control No. App|icant(s)/Patent under
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10/766,263 MEESE ET AL.
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Zacha C. Tucker 1624
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FILING DATE
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RULE «

ATTORNEY DOCKE
‘ NO.

5564743 (45107)

‘ ' PUCANTS

ciaus Meese. Monheim. GERMANY;

Bengt span. Trangsund. SWEDEN;

CONTINUING DATA """""“""

This application is a CON oi 091700.094 01I02l2001 PAT 6,713,464
whim Is a 371 of PCTIEP99/03212 0911/1999

FOREIGN APPLICAHONS ""'““"""“""

EUROPEAN PATENT OFFICE (EPO) 981086085 0511211998

F REQUIRED, FOREIGN FILING LICENSE GRANTED
0611612004 ’

E DWARDS 8- ANGELL. LLP
.0. BOX 55874
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U.S. DEPARTMENT OF COMMERCE

PATENT AND TRADEMARK OFFICE

CONTINUED EXAMINATION (RCE)«
TRANSMITTAL (37 C.F,R. § 1.114)

  
  
 
 

  
 

 
  

DOCKET NO.

12961/46102

APPLICATION SERIAL NO.

10/766,263
EXAMINER
Zachary C. TUCKER

 
 

 
 

INVENTOR(S): Claus MEESE et al.

 Address to:

Mail Stop RCE
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

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

Date: $19005

signature: C}/  I

  

 
 

  
 
 

 
 
  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 reguired by 37 C.F.R. § 1.1 14(a) and is attached:

Amendment

Infonnation 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.

-
BASIC FEE

"‘°T"L CWMSINDEPENDENT
CLAIMS

MULTIPLE
DEPENDENT
CLAIM

NYO1 1074278 vl Page 1

 
  

   
 

 
 

 
C LAI M S

REMAINING AFTER
AMENDMENT

HIGHEST PRESENT RATE ($3) PER
NUMBER NUMBER

PREVIOUSLY
PAID FOR   

  
 

 
 

 

   
 

 
  

extra must
be zero or

larger

 
 

If Applicant is a small entity under 37 C.F.R. §§ 1.9
and 1.27, then divide total fee by 2, and enter amount here.
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Dated:

NYOI 1074278 vl

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.

Respectfully submitted,

0:

eph A. Coppola eg. No. 38,413)
KENYON & KENYON

One Broadway
New York, New York 10004

(212) 425-7200 (telephone)

(212) 425-5288 (facsimile)

CUSTOMER NO. 26646

macaw 2.61 8., zoos By:

Page 2
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