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UNITED STATES PATENT AND TRADEMARK OFFICE
Commissioner for Patents

United States Patent and Trademark Office
PO. Box 1450

Alexandria, VA 22313-1450www.uspto.gov
 

Danielle L. Herritt In Re: Patent Term Extension

McCarter & English LLP Application for u 1 ,265 Franklin Street US. Patent No. 5,532,241 ELL 3 O 2014.
Boston, MA 02110

Dear Ms. Herritt:

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

No. 5,532,241 for a period of 5 years. While a courtesy copy of this letter is being forwarded to

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

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

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

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

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

publication in the Orange Book and Docket *958-0117 need to be submitted on form FDA-3542

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

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

' (http://wwwfda.gov/opacom/morecholees/fdaforms/FDA3542.pdt).

Inquiries regarding this communication should be directed to the undersigned by telephone at
(571) 272-7755, or by e--mail at mary.till@uspto.gov.

r

ary C. Till

Senior Legal Advisor

Office of Patent Legal Administration
Office of the Associate Commissioner

for Patent Examination Policy

cc: Office of Regulatory Policy RE: VIIBRYD® (vilozodone

Food and Drug Administration hydrochloride)

10903 New Hampshire Ave, Bldg. 51, Rm. 6284 Docket No.: FDA—2011-E-

Silver Spring, MD 20993-0002 ‘

Attention: Beverly Friedman

Argentum EX1022'
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

(68) ' PATENT NO. A : 5,532,241

‘ (45) ISSUED : July 2, 1996

(75) TNVENTOR : Henning Bottcher et al.

(73) PATENT OWNER : Merck Patent Gesellschaft Mit Beschrankter

_ , Haftung

(95) PRODUCT _ : VIIBRYD® (vilozodone hydrochloride)

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

States Patent and Trademark Office, requesting extension of the term of US. Patent No.

5,532,241 based upon the regulatory review of the product VIIBRYD® (vilozodone

hydrochloride) by the Food and Drug Administration. Since it appears that the

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

the period of

(94) A 5 years

from September 29, 2014, the original expiration date of the patent, subject to the payment
of maintenance fees as provided by law, with all rights pertaining thereto as provided by

35 U.S.C. § 156.

I have caused the seal ofthe United States Patent and

Trademark Office to be affixed this 24th day of July 2014.

Michelle K. Lee .

Deputy Under Secretary of Commerce for Intellectual Property and
Deputy Director of the United States Patent and Trademark Office 
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UNITED STATES PATENT AND TRADEMARK OFFICE

. Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450
Alexandria, VA 22313-1450www.uspto.gov

 
Danielle-L. Herri-tt In Re: Patent Term Extension EVER 29 2014
McCarter & English LLP Application for

265 Franklin Street US Patent No. 5,532,241

Boston, MA 02110

NOTICE OF FINAL DETERMINATION

A determination has been made that US. Patent No. 5,532,241 , which claims the human drug
product VIIBRYD® (vilozodone hydrochloride), is eligible for patent term extension under 35

U.S.C. § 156. The period of extension has been determined to be 5 years.

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

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

of time under 37 CFR § 1.136(a) are not applicable to this time period. In the absence of such

request for reconsideration, the Director/will issue a certificate of extension, under seal, for a
period of 5 years.

The period of extension, if calculated using the Food and Drug Administration determination of

the length of the regulatory review period published in the Federal Register of April 6, 2012, (77

Fed. Reg. 20830), would be 2,542 days. Under 35 U.S.C. § 156(c):

Period of Extension = RRP - PGRRP — DD - V2 (TP - PGTP)l

= 4,778-0-0-‘/2(4472-0)

= 2,542 (7.0 years)

Since the regulatory review period began December 24, 1997, after the patent issued (July 2,

1996), the entire regulatory review period has been considered in the above determination of the

length of the extension period 35 U.S.C. § 156(c). No determination of a lack of due diligence

under 35 U.S.C. § 156(c)(1) was made.

The five year limitation of 35 U.S.C. § 156(g)(6)(A) applies in the present situation because the.
patent was issued after the date of enactment of 35 U.S.C. § 156. Since the period of extension

calculated under 35 U.S.C. § 156(c) for the patent cannot exceed five years under 35 U.S.C. § ‘

156(g)(6)(A), the period of extension will be for five years.

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

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

with due diligenCe, “TP” is the testing phase period described1n paragraphs (1)(B)(i), (2)(B)(i),

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

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

days are ignored for purposes of the subtraction of '/2 (TP - PGTP).
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US. Patent No. 5,532,241 Page 2

The 14 year limitation of 35 U.S.C. § 156(c)(3) does not operate to further reduce the period of
extension determined above. '

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

US. Patent No.: 5,532,241

Granted: July 2, 1996

Original Expiration Datez: September 29, 2014

Applicant: ‘ Henning Bottcher et a1.

Owner of Record: ' Merck Patentgesellschaft Mit Beschrankter Haftung

Title: 7 ’ Piperidines and Piperazines

Product Trade Name: V VIIBRYD® (Vilozodone hydrochloride)

Term Extended: 5 years

Expiration Date of Extension: September 29, 2019

2Subject to the provisions of 35 U.S.C. § 41(b).
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US. Patent No. 5,532,241 ' Page 3

Any correspondence from applicant with respect to this matter should be submitted via the

USPTO’s EFS Web system and should. be addressed as follows:

By mail: Mail Stop Hatch-Waxman PTE
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450.

Telephone inquiries related to this determination should be directed to the undersigned at (571)
272—7755. < '

Mary C. Till

Senior Legal Advisor

Office of Patent Legal Administration

Office of the Deputy Commissioner

for Patent Examination Policy

cc: Office of Regulatory Policy . RE: VIIBRYD® (vilozodone

Food and Drug Administration hydrochloride)
10903 New Hampshire Ave., Bldg. 51, Rm. 6284 Docket No.: FDA-201 1-E-03 80

Silver Spring, MD 20993-0002

Attention: Beverly Friedman
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.29» “who” Department of Health and Human Services Public Health Service
If .

5.6 C Food and Drug Administration
9%...” Rockville, MD 20857

DEC 1 8 2012 Re: VIIBRYD
US. Patent Nos. 5,532,241 and 7,834,020

Docket Nos. FDA-201 l -E-O3 80

FDA-201 1-E—O389

The Honorable David J. Kappos

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

Mail Stop Hatch-Waxman PTE
PO. Box 1450

Alexandria, VA 22313-1450

Dear Director Kappos:

This is in regard to the patent term extension applications for US. Patent Nos. 5,532,241 and

7,834,020 filed by Merck Patent GmbH under 35 U.S.C. § 156. The patents claim VIIBRYD,

which was assigned new drug application 22-567.

In the April 6, 2012, issue of the Federal Register (77 Fed. Reg. 20830), the Food and Drug

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

under 35 U.S.C. § 156(d)(2)(A). The notice provided that on or before October 3, 2012, 180

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

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

applicant acted with due diligence during the regulatory review period.

The ISO-day period for filing a due diligence petition pursuant to this notice has expired and

FDA has received no such petition. Therefore, FDA considers the regulatory review period
determination to be final.

Please let me know if we can provide fiirther assistance.

Sincerely yours,

2,004,422.]
Jane A. Axelrad

Associate Director for Policy

Center for Drug Evaluation and Research

cc: Danielle L. Herritt

McCarter & English LLP
265 Franklin Street

Boston, MA 02110
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20830 Federal Register/Vol. 77, No. 67/ Friday, April 6, 2012/ Notices  

DATSCAN and is publishing this notice
of that determination as required by
law. FDA has made the determination
because of the submission of an

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

comments to http://
www.regulations.gov. Submit written
petitions along with three copies and
written comments to the Division of

Dockets Management (HFA—305), Food
and Drug Administration, 5630 Fishers
Lane, rm. 1061, Rockville, MD 20852.
FOR FURTHER INFORMATION CONTACT:

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

SUPPLEMENTARY INFORMATION: The Drug
Price Competition and Patent Term
Restoration Act of 1984 (Pub. L. 98—417)
and the Generic Animal Drug and Patent
Term Restoration Act (Pub. L. 100-670)

generally provide that a patent may be
extended for a period of up to 5 years
so long as the patented item (human
drug product, animal drug product,
medical device, food additive, or color
additive) was subject to regulatory
review by FDA before the item was
marketed. Under these acts, a product’s
regulatory review period forms the basis
for determining the amount of extension
an applicant may receive.

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

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

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

FDA recently approved for marketing
the human drug product DATSCAN
(Ioflupane I—123 injection). DATSCAN
is indicated for striatal dopamine
transporter visualization using single

photon emission computed tomography
brain imaging to assist in the evaluation
of adult patients with suspected
Parkinsonian syndromes. Subsequent to
this approval, the Patent and Trademark
Office received a patent term restoration
application for DATSCAN (US. Patent
No. 5,310,912) from GE Healthcare
Limited, and the Patent and Trademark

Office requested FDA's assistance in
determining this patent’s eligibility for
patent term restoration. In a letter dated
June 22, 2011, FDA advised the Patent
and Trademark Office that this human

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

FDA has determined that the

applicable regulatory review period for
DATSCAN is 677 days. Of this time, 0
days occurred during the testing phase
of the regulatory review period, while
677 days occurred during the approval
phase. These periods of time were
derived from the following dates:

1. The date an exemption under
section 505(i) of the Federal Food, Drug,
and Cosmetic Act (the FFDFrC Act) {21
U.S.C. 355(i)) became effective: not
applicable. The applicant claims June
19, 1997, as the date the investigational
new drug application (H\ID) became
effective. However, FDA records
indicate that no IND was submitted
under subsection 5050) of the FFD&C
Act for this human drug product.

2. The date the application was
initially submitted with respect to the
human drug product under section
505(b) Of the FFD8C Act: March 9, 2009.
The applicant claims March 6, 2009, as
the date the new drug application
(NDA) for DATSCAN (NDA 22—454) was
initially submitted. However, FDA
records indicate that NDA 22—454 was
submitted on March 9, 2009.

3. The date the application was
approved: January 14, 2011. FDA has
verified the applicant’s claim that NDA
22454 was approved on January 14,
2011.

This determination of the regulatory
review period establishes the maximum
potential length of a patent extension.
However, the US. Patent and
Trademark Office applies several
statutory limitations in its calculations
of the actual period for patent extension.
In its application for patent extension,
this applicant seeks 5 years of patent
term extension.

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

. Management (see ADDRESSES) either
electronic or written comments and ask

for a redetermination by June 5, 2012.
Furthermore, any interested person may
petition FDA for a determination
regarding whether the applicant for
extension acted with due diligence
during the regulatory review period by
October 3, 2012. To meet its burden, the

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

Interested persons may submit to the
Division of Dockets Management (see
ADDRESSES) electronic or written
comments and written petitions. It is
only necessary to send one set of
comments. However, if you submit a
written petition, you must submit three
copies of the petition. Identify
comments with the docket number

found in brackets in the heading of this
document.

Comments and petitions that have not
been made publicly available on
regulationsgov may be viewed in the
Division of Dockets Management
between 9 a.m. and 4 p.m., Monday
through Friday.

Dated: March 19, 2012.

lane A. Axelrad,

Associate Directorfor Policy, Centerfor Drug
Evaluation and Research.

[FR Doc. 2012—8340 Filed 4—5—12;8:45 am]
BILLING CODE 4160-014

DEPARTMENTQF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

[Docket Nos. FDA-2011-E—0380 and FDA-
201 1—E—O389]

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

AGENCY: Food and Drug Administration,
HHS.

ACTION: Notice.

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

applications to the Director of Patents
and Trademarks, Department of
Commerce, for the extension of patents
which claim that human drug product.
Aooaesses: Submit electronic

comments to http://
www.mgulationsgov. Submit written
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petitions along with three copies and
written comments to the Division of

Dockets Management (HFA—305), Food
and Drug Administration, 5630 Fishers
Lane, rm. 1061, Rockville, MD 20852.
FOR FURTHER INFORMATION CONTACT:

Beverly Friedman, Office of Regulatory
Policy, Food and Drug Administration,
10903 New Hampshire Ave. Bldg. 51,
rm. 6222, Silver Spring, MD 20993-
0002, 301—795—3602.

SUPPLEMENTARY INFORMATION: The Drug
Price Competition and Patent Term
Restoration Act of 1984 (Pub. L. 98—417)
and the Generic Animal Drug and Patent
Term Restoration Act (Pub. L. 100—670)
generally provide that a patent may be
extended for a period of up to 5 years
so long as the patented item (human
drug product, animal drug product,
medical device, food additive, or color
additive) was subject to regulatory
review by FDA before the item was
marketed. Under these acts, a product’s
regulatory review period forms the basis
for determining the amount of extension
an applicant may receive.

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

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

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

FDA recently approved for marketing
the human drug product VIIBRYD
(vilazodone hydrochloride). VIIBRYD is
indicated for the treatment of major
depressive disorder. Subsequent to this
approval, the Patent and Trademark
Office received a patent term restoration
application for VIIBRYD (US. Patent
Nos. 5,532,241 and 7,834,020) from
Merck Patent GmbH, and the Patent and

Trademark Office requested FDA’s
assistance in determining this patent’s
eligibility for patent term restoratidn. In
a letter dated June 22, 2011, FDA
advised the Patent and Trademark

Office that this human drug product had

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

FDA as determined that the

applicable regulatory review period for
VIIBRYD is 4,778 days. Of this time,
4,472 days occurred during the testing
phase of the regulatory review period,
while 306 days occurred during the
approval phase. These periods of time
were derived from the followin dates:

1. The date an exemption un er
section 505(i) of the Federal Food, Drug,
and Cosmetic Act (the FD&C Act) (21
U.S.C. 355(0) became effective:
December 24, 1997. FDA has verified

the applicant’s claim that the date the
investigational new drug application
became effective was on December 24,
1997.

2. The date the application was
initially submitted with respect to the
human drug product under section
505(b) of the FD&C Act: March 22, 2010.
FDA has verified the applicant's claim
that the new drug application (NDA) for
VIIBRYD (NDA 22—567) was submitted
on March 22,2010.

3. The date the application was
approved: January 21, 2011. FDA has
verified the applicant’s claim that NDA
22—567 was approved on January 21,
2011.

This determination of the regulatory
review period establishes the maximum
potential length of a patent extension.
However, the US. Patent and

Trademark Office applies several
statutory limitations in its calculations
of the actual period for patent extension.
In its applications for patent extension,
this applicant seeks either 67 days or 5
years of patent term extension.

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

Management (see ADDRESSES) either
electronic or written comments and ask

for a redetermination by June 5, 2012.
Furthermore, any interested person may
petition FDA for a determination
regarding whether the applicant for
extension acted with due diligence
during the regulatory review period by
October 3, 2012. To meet its burden, the

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

Interested persons may submit to the
Division of Dockets Management [see
ADDRESSES) electronic or written
comments and written petitions. It is

only necessary to send one set of
comments. However, if you submit a
written petition, you must submit three
copies of the petition. Identify
comments with the docket number

found in brackets in the heading of this
document.

Comments and petitions that have not
been made publicly available on
regulationsgov may be viewed in the
Division of Dockets Management
between 9 a.m. and 4 p.m., Monday
through Friday.

Dated: March 19, 2012.

Jane A. Axelrad,

Associate Directorfor Policy, Cen terfor Drug
Evaluation and Research.

[FR Doc. 2012—8341 Filed 4—5—12: 8:45 am]
BILLING CODE 4160-01-9

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

National Cancer Institute; Notice of
Closed Meeting

Pursuant to section 10(d) of the

Federal Advisory Committee Act, as
amended (5 U.S.C. App), notice is
hereby given of the followin meeting.

The meeting will be close to the
public in accordance with the
provisions set forth in sections
552b(c)(4) and 552b(c)(6), Title 5 U.S.C.,

as amended. The grant applications and
the discussions could disclose
confidential trade secrets or commercial

property such as patentable material,
and personal information concerning
individuals associated with the grant
applications, the disclosure of which
would constitute a clearly unwarranted
invasion of personal privacy.

Name of Committee: National Cancer
Institute Initial Review Group; SubcommitteeA—Cancer Centers.

Date: May 3, 2012
Time: 8 a.m. to 5:20 p.m.
Agenda: To review and evaluate grant

applications.
Place: Courtyard by Marriott, 5520

Wisconsin Avenue, Chevy Chase, MD 20815.
Contact Person: Gail 1 Bryant, MD, Medical

Officer. Resources and Training Review
Branch, Division of Extramural Activities,
National Cancer Institute, 6116 Executive
Blvd., Room 8107, MSC 8328, Bethesda. MD
20892—8328, (301) 402—0801, gb30t@nih.gov.

Information is also available on the

Institute’s/Center's home page: http://
deainfo.nci.nih.gov/advisory/irg/irghtm,
where an agenda and any additional
information for the meeting will be posted
when available.

(Catalogue of Federal Domestic Assistance
Program Nos. 93.392, Cancer Construction;
93.393, Cancer Cause and Prevention
Research; 93.394, Cancer Detection and
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DEPARTMENT OF HEALTH 81 HUMAN SERVICES

 

Food and Drug Administration
Rockville MD 20857

APR 3 2012
Re: VIIBRYD

Patent Nos. 5,532,241 and 7,834,020
Docket Nos. FDA-201 1—E-03 80 and

FDA-201 1-E-0389

The Honorable David J. Kappos

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

Mail Stop Hatch-Waxman PTE
PO. Box 1450

Alexandria, VA 22313-1450

Dear Director Kappos:

This is in regard to the applications for patent term extension for US. Patent Nos. 5,532,241 and
7,834,020, filed by Merck Patent GmbH, under 35 U.S.C. section 156 e_t Q. We have reviewed

the dates contained in the applications and have determined the regulatory review period for

VIIBRYD (vilazodone hydrochloride), the human drug product claimed by the patents.

Th "nth of the mm” "W" review period for VHBR V. L' (vilazodone hydrochloride) is‘8 total leusu; \JL Lllv A» 3413““)5

4,778 days. Of this time, 4,47 days occurred during the testing phase and 306 days occurred

during the approval phase. These periods of time were derived from the following dates:

1. The date an exemption under subsection 505m of the Federal Food, Drug, and Cosmetic

Act involving this drug product became effective: December 24, 1997.

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

application became effective was on December 24, 1997

2. The date the application was initially submitted with respect to the human drug product
under section 505 of the Federal Food, Drug, and Cosmetic Act: March 22, 2010.

FDA has verified the applicant's claim that the new drug application (NDA) for

VIIBRYD (NDA 22-567) was submitted on March 22, 2010.

3. The date the application was approved: January 21, 2011.

FDA has verified the applicant's claim that NDA 22-567 was approved on January 21,
201 1 .

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

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

U.S.C. section 156(c)(2).
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Kappos - VIIBRYD
Patent No. 5,532,241 and 7,834,020

Page 2

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

Sincerely yours,

 WW
Jane A. Axelrad

Associate Director for Policy

Center for Drug Evaluation and Research

cc: Danielle L. Herritt

McCarter & English LLP
265 Franklin Street

Boston, MA 02110
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Office of Regulatory Policy

Food and Drug Administration _
10903 New Hampshire Ave., Bldg. 51, Rm. 6222

Silver Spring, MD 20993-0002

Attention: Beverly Friedman

Dear Ms. Axelrad:

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

5,532,241. The application was filed on March 17, 2011, under 35 U.S.C. § 156. Pleasenote

that a patent term extension application for U.S. Patent No. 7,834,020 for NDA 22—567 for the

human drug product VIIBRYD® (vilozodone hydrochloride) was filed concurrently, pursuant to

the provisions of 37 C.F.R. § 1.785.

The patent claims a product that was subject to regulatory review under the Federal Food, Drug

and Cosmetic Act. Subject to final review, the subject patent is considered to be eligible for

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

period is necessary. Accordingly, notice and a copy of the .application are provided pursuant to

35 U.S.C. § 156(d)(2)(A).

Inquiries regarding this communication should be directed to the undersigned at (571) 272-775 5

(telephone) or (571) 273-775 5 (facsimile). -

Mary C. Till

Senior Legal Advisor

Office of Patent Legal Administration
Office of the Associate Commissioner

for Patent Examination Policy

cc: Danielle L. Herritt

McCarter & English LLP
265 Franklin Street

Boston, MA 02110

RE: VIIBRYD® (vilozodone hydrochloride)
Docket No. FDA-201 1-E-389

. Commissioner for PatentsUnited States Patent and Trademark Office

NOV 2 9 {vi ' P.O. BOX 14502Uli Alexandrla, VA 22313-1450www.uspto.gov
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DEPARTMENT OF HEALTH & HUMAN SERVICES

 

Food and Drug Administration
Rockville MD 20857

JUN 2 2 2011
Re: VIIBRYD

Patent Nos. 5,532,241 and 7,834,020
Docket Nos. FDA—201 1-E-0389

FDA-201 1-E-O3 80

The Honorable David J. Kappos

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

Mail Stop Hatch-Waxman PTE
PO. Box 1450

Alexandria, VA 22313-1450

Dear Director Kappos:

This is in regard-to the applications for patent term extension for US. Patent Nos.

5,532,241 and 7,834,020 filed by Merck Patent GmbH, under 35 U.S.C. § 156. The

human drug product claimed by the patents is VIIBRYD (vilazodone hydrochloride),

which was assigned new drug application (NDA) No. 22-567.

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

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

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

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

156(t)(1).

The NDA was approved on January 21, 201 l, which makes the submission of the patent
term extension applications on March 17, 2011, timely within the meaning of 35 U.S.C. §

156(d)(1). '

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

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

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

Register, and notify you of our determination.

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

Sincerely yours,

Jane A. Axelrad W
Associate Director for Policy

Center for Drug Evaluation and Research
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Kappos - Viibryd
Patent Nos. 5,532,241 and 7,834,020

Page 2

\ . .
cc: Danlelle L. Herntt

McCarter & English LLP
265 Franklin Street

Boston, MA 02110
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov
> 'LIF

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

08/314,734 09/29/1994 HENNING BOTTCHER MERCK1617

CONFIRMATION NO. 3429

MILLEN WHITE ZELANO AND BRANIGAN POWER OF ATTORNEY NOTICE

ARLINGTON COURTHOUSE PLAZA | SUITE 1400

2200 CLARENDON BOULEVARD llllllllllIIlllllIllllIlllllllllllIllllllllllllllIlllllllllllllllllllIllllllllllllllllllllll000000046925667
ARLINGTON, VA 22201

Date Mailed: 04/27/2011

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/03/2011.

. 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).

/dolipscomb/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

08/314,734 09/29/1994 HENNING BOTTCHER 120140-00201

CONFIRMATION NO. 3429

86736 POA ACCEPTANCE LETTER

VideoMining Corporation

403 South Allen Street, Suite 101 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll00000004739 030
State College, PA 16801

Date Mailed: 04/27/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/21/2011.

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.

/dtvern0n/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addl'fiss. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450wwwuspto .gov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

08/314,734 09/29/1994 HENNING BOTTCHER 120140-00201

CONFIRMATION NO. 3429

86738 POA ACCEPTANCE LETTER

MCCARTER & ENGLISH, LLP BOSTON

265 Franklin Street llIIlIlIlllllllllIllllIlllIIIIIlllIllllIllllIllllllllllIIIllllllIlIllllllllllllllllllllllll00000004739 25
Boston, MA 02110

Date Mailed: 04/27/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/21/2011.

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.

/dtvern0n/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE Commissioner for Patents
United States Patent and Trademark OfficePO. Box 1450

APR 1 8 20“ Alexandria. VA 22313-1450www.uspto.gov 
Office of Regulatory Policy

Food and Drug Administration

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

Silver Spring, MD 20993-0002

Attention: Beverly Friedman

The attached application for patent term extension of US. Patent No. 5,532,241 was filed on
March 17, 2011, under 35 U.S.C. § 156. Please note that a patent term extension application for
US. Patent No. 7,834,020 for NDA 22-567 for the human drug product VIIBRYDTM (vilozodone
hydrochloride) was filed concurrently, pursuant to the provisions of 37 C.F.R. § 1.785.

The assistance of your Office is requested in confirming that the product identified in the
application, VIIBRYDTM (vilozodone hydrochloride), has been subject to a regulatoryreview
period within the meaning of 35 U.S.C. § 156(g) before its first commercial marketing or use and
that the application for patent term extension was filed within the sixty—day period beginning on
the date the product was approved. Since a determination has not been made whether the patent
in question claims a product which has been subject to the Federal Food, Drug and Cosmetic Act,
or a method of manufacturing or use of such a product, this communication is NOT to be
considered as notice which may be made in the future pursuant to 35 U.S.C. § 156(d)(2)(A).

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

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

Mary C. Til

Senior Legal Advisor

Office of Patent Legal Administration

Office of the Associate Commissioner

for Patent Examination Policy

cc: Danielle L. Herritt

McCarter & English LLP

. 265 Franklin Street

Boston, MA 02110
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Electronic Acknowledgement Receipt

“—

——

Title oflnvention: PIPERIDINES AND PIPERAZINES

First Named Inventor/Applicant Name: HENNING BO'I'I'CHER

MILLEN WHITE ZELANO AND BRANIGAN

ARLINGTON COURTHOUSE PLAZA I SUITE 1400

2200 CLARENDON BOULEVARD

Correspondence Address: -

ARLINGTON

US

“—

Payment information:

 
 File Listing:
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Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

474676
120140_00201_Patent_POA.

Power of Attorney pdf 978f535ecab959b7df4f04a466b4347dflff6
4b:

Information:

. . . 477881
ASSIgnee showmg of ownershlp per 37

CFR 3.73(b). 120140_00201_373_b.pdf 5a4cccbbd713fl49721d20e666fda14422a6
819d

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Attorney Docket No. 119027-00901

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

1n re United States Patent of:

Bottcher et a].

Patent N0.: 5,532,241

lssued: July 2, 1996

 
RECEIVED

For: PlPERlDlNES AND PIPERAZINES --

, MAR 1-7 2011

Mail Stop: Hatch-Waxman PTE P
U.S. Patent and Trademark Office ATENTong-IAENSION
Office of Patent Legal Administration
Room MDW7D55

600 Dulany Street (Madison Building)
Alexandria, VA 22314

INFORMATION DISCLOSURE STATEMENT

Dear Madam:

In accordance with the duty of disclosure as described in 37 CPR. §1.765 and

acknowledged under 37 CPR. §1.740(13), Marketing Applicant, Trovis Pharmaceuticals LLC,

as agent for Applicant, Merck Patent GmbH, wishes to formally inform the Office that two

patent term extension applications have been filed concurrently with respect to the regulatory

review period for VllBRYDTM (vilazodone hydrochloride) Tablets. Such patent term extension

applications are now pending before the Office and pertain to U.S. Patent Nos. 5,532,241 (i.e.,

the present application) and 7,834,020. It is requested that the Office examine these applications

concurrently so that a meaningful election can be made upon the receipt of a Notice of Final

Determination and Requirement of Election as to which patent to ultimately extend in

accordance with 37 C.F.R. §1.785. 84/18/2811 RLOGRN 88888882 88314734
I1 FD:1457 1128.88 UP

It is believed that no fee is required for the filing ofthis Information Disclosure

Statement. However, should a fee be required with the filing ofthis paper (or with any paper

hereafter filed in this patent term extension application by this firm), the Director is hereby

MELl l350584v.l

3725346
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US. Patent No. 5,532,241 Attorney Docket No. 119027-00901

authorized to charge our Deposit Account No. 50-4876, under Docket No. 119027-00901. A

duplicate copy ofthis paper is enclosed.

Dated: March l7, 20H

Respectfully submitted,

Buflfl
800 AM. Chambers, Ph.D.

Registration No.: 37,573
PATTON BOGGS LLP

8484 Westpark Drive, 9th Floor
McLean, Virginia 22102

(703) 744-8085

(703-744-8001 (Fax)

AAEI ll350584v

3725346
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Attorney Docket No. I 19027-00901

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

In re United States Patent of:

BOttcher et a].

RECEIVED

Patent No.: 5,532,241 MAR 17 20“
I. u d: Jul 2, 1996 T EXTENSION

SS 6 y FATE“ OPLA
For: PIPERIDINES AND PIPERAZINES  

Mail Stop: Hatch-Waxman PTE
US. Patent and Trademark Office

Office of Patent Legal Administration
Room MDW7D55

600 Dulany Street (Madison Building)
Alexandria, VA 22314

TRANSMITTAL LETTER

Dear Madam:

Enclosed are the following items for filing in connection with the above-referenced

Patent:

1. Fee Transmittal;

2. Request for Extension of Patent Term under 35 U.S.C. §156 (original plus two

copies) together with Exhibits 1—] 1 (original plus two copies);

3. Information Disclosure Statement (original plus one copy);

4. Credit Card Payment Form; and

5. Return receipt postcard.

Payment is submitted by Credit Card in the amount of $1,120.00 covering the fee set

forth in 37 CFR 1.200) (1). The Director is hereby authorized to charge any deficiency in the

3725344
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US. Patent No. 5,532,241 Attorney Docket No. 119027-00901

fees filed, asserted to be filed or which should have been filed herewith (or with any other paper

hereafter filed in this application by this firm) to our Deposit Account No. 50-4876, under

Docket No. I 19025—00901. A duplicate copy of this paper is enclosed.

It is not believed that extensions of time or fees for net addition of claims are required

beyond those that may otherwise be provided for in documents accompanying this paper.

However, if additional extensions of time are necessary to prevent abandonment of this

application, then such extensions of time are hereby petitioned under 37 CPR. §l.l36(a), and

any fees required therefore (including fees for net addition ofclaims) are hereby authorized to be

charged to our Deposit Account No. 50—4876.

Dated: March 17, 2011

Respectfully submitted,

By

Scott A.M. Chambers, Ph.D.

Registration No.: 37,573
PATTON BOGGS LLP

8484 Westpark Drive, 9‘h Floor
McLean, Virginia 22102

(703) 744-8085

(703—744-8001 (Fax)

3725344
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PTO/SB/17 (10-08)
Approved for use through 09/30/2010. OMB 0651-0032

US. Patent and Trademark Otfice; US. DEPARTMENT OF COMMERCE
Under the Pa-erwont Reduction Act of 1995, no erson are re-uired to res-0nd to a collection of information unless it dis la 5 a valid OMB control number

FEE TRANSMITTAL

For FY 2009

m 1.12000 “9027-00901

METHOD OF PAYMENT (check all that apply)

I:Check Credit Card |:| Money Order CI None DOther (please identify):

  

 
 

 
  

 

  

  

 
  

  
 

Effective on 12/08/2004.
Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).

 

  
 

 

 
 

 

  

 

 

  
  

 

  
  

  
  
  

  
  

  
  
  

  
 

  
  
  

  
  

 
  

 

 
|:| Deposit Account Deposit Account Number: 50—4876 Deposit Account Name; McCarter & English LLP

For the above—identified deposit account. the Director is hereby authorized to: (check all that apply)

D Charge fee(s) indicated below |:| Charge fee(s) indicated below, except for the filing fee
Charge any additional fee(s) or underpayments of C at tx x he I an ove a men s

I fee(s) under 37 CFR 1.16 and 1.17 y rp y
FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES

 
 

  

 

FILING FEES SEARCH FEES EXAMINATION FEES
Small Entity Small Entlty Small Entlty

Application Type Fee (§) Fee (fl Fee Fee (fl Fee M Fees Paid (fi)

Utility 330 I65 540 270 220 I IO

Design 220 I IO 100 50 140 70
Plant 220 I lo 330 165 I70 85

Rcissuc 330 I65 540 270 650 325

Provisional 220 I I0 0 0 0 0

2. EXCESS CLAIM FEES Small Entity

Fee Description m m
Each claim over 20 (including Reissues) 52 26
Each independent claim over 3 (including Reissues) 220 110

Multiple dependent claims 390 195

Total Claims Extra Claims Fee (5) Fee Paid ($) Multiple Dependent Claims

- 20 _or HP x = Fee m Fee Paid I§l
HP = highest number of total claims paid for. if greater than 20.

lndep. Claims Extra Claims Fee Paid (S)
- 3 or HP = X = 

HP = highest number of independent claims paid for. if greater than 3.

3. APPLICATION SIZE FEE

li‘thc specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
listings under 37 CFR l.52(e)), the application size fee due is $270 ($135 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 4I(a)(l)(G) and 37 CFR I.I6(s).

 

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee (fl Fee Paid (fl
- 100 = ISO = (round up to a whole number) x =

4. OTHER FEE(S) ' Fees Paid (fl

Non-English Specification, $130 fee (no small entity discount)

Other (cg, late filing surcharge): 1457 Extension of term patent $1,120.00

-mgigifngjfgefij 37,573 Telephone (703) 744-8085
Scott A.M. Chambers. Ph.D. Date March 17, 2011

  
 

   

RECEIVED“

MAR ft 2011

EXTENSION
3725343 PATENTOPLA
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re United States Patent of:

BGttcher er 01.

Patent No.: 5,532,241 RECEIVED

Issued: July 2, 1996 P MAR 1937 20"
ATE

For: PIPERIDINES AND PIPERAZINES NTQIIEJXLXENSION 

Mail Stop: Hatch-Waxman PTE

Office of Patent Legal Administration
Room MDW7D55

600 Dulany Street (Madison Building)
Alexandria, VA 22314

RES QUEST FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. §156

Sir:

Pursuant to 35 U.S.C. §156 and 37 CPR. §§1 .710-1 .791, Applicant, Merck Patent

GmbH, the address of which is Frankfurter Strasse 250, 64293 Darmstadt, Germany, represents

that it is the owner and assignee of the entire interest in and to Letters Patent of the United States

No. 5,532,241 (attached as Exhibit 1, “the ‘241 patent”) granted to Henning Bottcher, Christoph

Seyfried, Gerd Bartoszyk and Hartmut Greiner on the 2nd day of July, 1996, for “Piperidines and

Piperazines,” by virtue of an assignment from Henning BOttcher, Christoph Seyfried, Gerd

Bartoszyk and Hartmut Greiner to Merck Patent GmbH, recorded on November 14, 1994 at Reel

007210, Frame 0397 (attached as Exhibit 2). The ‘241 patent matured from United States Patent

Application No. 08/314,734 (hereinafter “the ‘734 application”), filed September 29, 1994.

The approved product that is relevant to this application is VIIBRYDTM (vilazodone

hydrochloride) Tablets, referred to herein as “VIIBRYD” or “Approved Product.”

The Marketing Applicant for VIIBRYD is Trovis Pharmaceuticals LLC, a subsidiary of

Clinical Data, Inc., of One Gateway Center, Suite 702, Newton, MA 02458. A letter on behalf of

the Marketing Applicant authorizing the patent owner to rely upon the activities of the Marketing

Applicant, its predecessors and affiliates, is attached as Exhibit 3.

3725345
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US. Patent No. 5,532,241 ATTORNEY DOCKET NO. 1 19027-00901

The following information is submitted by Trovis Pharmaceuticals LLC through its duly

authorized attorney, on behalf of Applicant (Power of Attorney attached as Exhibit 4), in

accordance with 35 U.S.C. §156(d) and the rules for extension of patent term issued by the

USPTO at 37 C.F.R. Subpart F, §§ l .710 to 1.791 and follows the numerical format set forth in

37 C.F.R. §1.740.

(1) A COMPLETE IDENTIFICATION OF THE APPROVED PRODUCT AS BY

APPROPRIATE CHEMICAL AND GENERIC NAME, PHYSICAL STRUCTURE OR

CHARACTERISTICS:

The approved product is VIIBRYD Tablets, a formulation with 10, 20 or 40 mg of active

ingredient polymorph Form IV vilazodone hydrochloride (HCl). VIIBRYD has been approved

for the treatment of major depressive disorder (MDD) (The insert for the approved product is

attached as Exhibit 5).

The chemical name of vilazodone hydrochloride is 2—benzofurancarboxamide, 5-[4—[4-(5—

cyano-lH—indol-3—yl)butyl]-1-piperazinyl]—, hydrochloride, with the chemical structure:

0

__ \ NH:
' ‘ ' 0

Nme\/\/N N EEC!N
H

(2) A COMPLETE IDENTIFICATION OF THE FEDERAL STATUTE INCLUDING THE

APPLICABLE PROVISION OF LAW UNDER WHICH THE REGULATORY REVIEW

OCCURRED:

The regulatory review occurred under Section 505(b) of Federal Food, Drug, and

Cosmetic Act (“FFDCA”) (21 U.S.C. §355(b) and §355(i)). Section 505(b) provides for the

submission and approval of new drug applications (“NDAs”).

(3) AN IDENTIFICATION OF THE DATE ON WHICH THE PRODUCT RECEIVED

PERMISSION FOR COMMERCIAL MARKETING OR USE UNDER THE PROVISION OF

LAW UNDER WHICH THE APPLICABLE REGULATORY REVIEW PERIOD

OCCURRED:
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The Approved Product received permission for commercial marketing or use by the Food

and Drug Administration (“FDA”) pursuant to Section 505(b) of the FFDCA in a letter dated

January 2|, 201 l. A copy of the approval letter is attached as Exhibit 6.

(4) IN THE CASE OF A DRUG PRODUCT, AN IDENTIFICATION OF EACH ACTIVE

INGREDIENT IN THE PRODUCT AND AS TO EACH ACTIVE INGREDIENT, A

STATEMENT THAT IT HAS NOT BEEN PREVIOUSLY APPROVED FOR COMMERCIAL

MARKETING OR USE UNDER THE FFDCA, THE PUBLIC HEALTH SERVICE ACT, OR

THE VIRUS-SERUM-TOXIN ACT OR A STATEMENT OF WHEN THE ACTIVE

INGREDIENT WAS APPROVED FOR COMMERCIAL MARKETING OR USE (EITHER

ALONE OR IN COMBINATION WITH OTHER ACTIVE INGREDIENTS), THE USE FOR

WHICH IT WAS APPROVED AND THE PROVISION OF LAW UNDER WHICH IT WAS

APPROVED: (37 C.F.R. §l.740(a)(4))

VIIBRYD has been approved under section 505(b) of the FFDCA for treatment of major

depressive disorder (MDD). The active ingredient in VIIBRYD is vilazodone hydrochloride,

with the chemical structure:

M J, ‘I M”x: , _: \ o ,
‘C / N F‘ __ 31-:0i l

Neither vilazodone hydrochloride, nor any salt or ester of that active ingredient, have been

previously approved for commercial marketing or use under the FFDCA, the Public Health

Service Act, or the Virus-Serum-Toxin Act, and the FDA has determined that VIIBRYD is a

New Molecular Entity.

(5) A STATEMENT THAT THE APPLICATION IS BEING SUBMITTED WITHIN THE

60 DAY PERIOD PERMITTED FOR SUBMISSION PURSUANT TO SECTION 1.720(f)

AND AN IDENTIFICATION OF THE DATE OF THE LAST DAY ON WHICH THE

APPLICATION COULD BE SUBMITTED.
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This Application is timely filed, pursuant to 35 U.S.C. §156(d)(1), within the permitted

sixty (60) day period that began on January 21, 201 1 when the product received permission

under 21 U.S.C. §355(b) and that will expire on March 22, 201 1. Applicant understands that,

pursuant to 37 C.F.R. §l.720(f), the USPTO may deem this period to expire one day earlier, on

March 21,2011.

(6) A COMPLETE IDENTIFICATION OF THE PATENT FOR WHICH AN EXTENSION

IS BEING SOUGHT BY THE NAME OF THE INVENTOR, THE PATENT NUMBER, THE

DATE OF ISSUE AND THE DATE OF EXPIRATION:

United States Patent No. 5,532,241

Inventors: BOttcher et at.

Date of Issue: , July 2, 1996

Expiration Date: September 29, 2014

The Expiration of the ‘241 patent is September 29, 2014 based on the following: The

patent application (the ‘734 application) that issued as the ‘241 patent was filed on September

29, 1994. Because the ‘734 application was filed prior to June 8, 1995, the expiration date of the

‘241 patent is the greater of either seventeen (17) years from the issue date of the ‘241 patent

(e.g., July 2, 2013) or twenty (20) years from the filing date of the ‘734 application (e.g.,

September 29, 2014). The term expiring twenty (20) years from the filing date of the ‘734

application is the greater of the two terms. Therefore, the Expiration Date of the ‘241 patent is

September 29, 2014.

(7) A COPY OF THE PATENT FOR WHICH AN EXTENSION IS BEING SOUGHT,

INCLUDING THE ENTIRE SPECIFICATION (INCLUDING CLAIMS) AND DRAWINGS:

A complete copy of US. Patent No. 5,532,241 is attached as Exhibit 1.

(8) A COPY OF ANY DISCLAIMER, CERTIFICATE OF CORRECTION, RECEIPT OF

MAINTENANCE FEE PAYMENT, OR RE—EXAMINATION CERTIFICATE ISSUED IN

THE US. PATENT:

US. Patent No. 5,532,241 is not subject to any disclaimer.
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US. Patent No. 5,532,241 has not been re—examined, and so no re-examination certificate

has been issued.

A Certificate of Correction for US. Patent No. 5,532,241 was signed and sealed on

November 10, 2009. A copy of the Certificate of Correction is attached as Exhibit 7.

The fourth, eighth and twelve year maintenance fees for US. Patent No. 5,532,241 have

been paid, as shown by the Patent Bibliographic Data Sheet dated February 8, 201 1 (attached as

Exhibit 8). Accordingly, there are no unpaid maintenance fees for this patent.

(9) A STATEMENT THAT THE PATENT CLAIMS THE APPROVED PRODUCT, OR A

METHOD OF USING OR MANUFACTURING THE APPROVED PRODUCT, AND A

SHOWING WHICH LISTS EACH APPLICABLE PATENT CLAIM AND DEMONSTRATES

THE MANNER IN WHICH AT LEAST ONE SUCH PATENT CLAIM READS ON THE

APPROVED PRODUCT OR A METHOD OF USING OR MANUFACTURING THE

APPROVED PRODUCT:

US. Patent No. 5,532,241 claims the Approved Product. Specifically, claims 1-4, 7, 8,

10, l l, 16 and 17 read on the Approved Product. Pursuant to 37 C.F.R. §l.740(a)(9), a showing

which lists each applicable patent claim and demonstrates the manner in which at least one such

patent claim reads on the approved product is set forth below.
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   CLAIMS ELEMENTS

l. A compound according to formula I The active ingredient in VIIBRYD is vilazodone
/ \ HCl which has the structure:

lnd-Q—N Z-Rl O

U m
wherein

lnd is unsubstituted indol-3-yl, indol—3—yl \monosubstituted by OH, OA, CN, Hal, 0
COR" or CH: R”, or indol-B-yl O \J, ,.-, H. i . N
polysubstituted by OH, CA, (N. Hal. a R1
CORE. CH3 R2 or combinations

  

  
  
  

  

  
  
  

  

  
  
  
 
 

 
 

 
 

 
 

thereof:Rl is benzofuran-S-yl, chroman- Q
4-on-6—yl, 3-chromen-6—yl or chromen-4- “1d

on—6-yl, which in each case is having

unsubstituted or monosubstituted by CN, ' an indol-3-yl moiety monosubstituted
CH2OH, CHQOA or C0112; with a cyano moiety (Len, Ind is indol-3-

Q is CmHzm; yl monosubstituted by CN)

Z is N; ' an n-butyl chain (i.e., Q is C,,,H2,,,, m is

A is alkyl having l—6 C atoms; 4)

Hal is F, Cl, Br or I; ' a piperazine moiety (i.e., Z is N)

R2 is OH, OA, NHz, NHA or NAz; and . a benzofuran-S—yl moiety that is
m is 2, 3, or 4; or monosubstituted with an amido moiety

 
(i.e., R] is benzofuran-S-yl
monosubstituted by COR2, R2 is NHZ).

An alternative chemical name for vilazodone is

l-[4-(5—cyanoindol-3-yl)butyl]-4-(2-

carbamoylbenzofuran-S-yl)piperazine.

a physiologically acceptable salt thereof.

 
 
 
 

 
 
 

 

2. A compound according to claim 1,

wherein said compound is:

(a) l-[4—(5—methoxyindol-3-yl)butyl]-4-(2-

hydroxymethylbenzofuran-5—yl)piperazine

or a physiologically acceptable salt thereof;

(b) l—[4-(5-cyanoindol—3—yl)butyl]-4-(2-

ethoxycarbonyl-benzofuran—5-yl)piperazine

or a physiologically acceptable salt thereof;
or

(c) l-[4-(5-cyanoindol-3-yl)butyl]—4-(2-

carbamoylbenzofuran-S-yl)piperazine or a

physiologically acceptable salt thereof.

3. A compound according to claim 1,

wherein Ind is unsubstituted indol-3-yl,
indol—3-yl monosubstituted by OH, OA, CN,

Hal, COR2 or CHsz, or indol-3-yl
disubstituted by OH, OA, CN, Hal, COR2 or
CH2R2.

4. A compound according to claim 1,

wherein Ind is indol-3-yl monosubstituted in

the 5-position by OH, 0A, CN, Hal, COR2
or CHQRZ.

 
 

 
  

   
  
  

 
 

 
 

 
 

 
 
 

 
 
 

The indol-3—yl moiety of vilazodone is

monosubstituted with a cyano moiety (i.e., Ind is

indol-3-yl monosubstituted by CN).

 

 
 

 

 
 

 

 
 
 

 
 
 
 

The indol-3—yl moiety of vilazodone is

monosubstituted at the 5-position with a cyano
moiety (i.e., Ind is indol-3—yl monosubstituted in

the 5-nosition by CN).  
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 The benzofuran-S—yl moiety of vilazodone is

monosubstituted with -CONH2 (i.e., R1 is

benzofuran—S-yl monosubstituted by -CONH2).

 
 

7. A compound according to claim 1,

wherein R1 is benzofuran-S-yl, or chroman-
4-on-6-yl which, in each case is

unsubstituted or monosubstituted by

-CH20H, —CONH2, -C02A or -C02NHA.

8. A compound according to claim 1,

wherein Q is -(CH2)4-.

 
 
 

 
 

 
 

 
 
 
 

 

 
 

 

  

The alkyl linker between the indol-3-yl moiety

and the piperazine moiety of vilazodone is an n-

butyl moiety (i.e., Q is -(CH2)4-).

The indol-3-yl moiety of vilazodone is

monosubstituted at the 5-position with a cyano

moiety (i.e., Ind is indol-3-yl substituted in the

5-position by CN).

The benzofuran-S-yl moiety of vilazodone is

substituted with -COR2, wherein R2 is NH2 (ire,
R1 is benzofuran-S-yl substituted by CORZ).

 
 

  

 

 
 

  
 

 
 

10. A compound according to claim I,

wherein Ind is indol-3-yl substituted in the 5-

position by CONHZ or CN.

 
 
 

 

 
 

 

 
l l. A compound according to claim I,

wherein R] is unsubstituted benzofuran—S-yl
or benzofuran-S-yl substituted by CN,
CHQOH, CHZOA or CORZ.

16. A pharmaceutical composition

comprising a compound according to claim I

and a pharmaceutically acceptable carrier.

  
 
 

 
 
 

 
 

 

 
 

 
 

The Approved Product is a pharmaceutical

composition comprising vilazodone

hydrochloride and a pharmaceutically

acceptable carrier.

The Approved Product comprises 10, 20 or 40

mg of vilazodone hydrochloride.   
 

17. A composition according to claim 16,

wherein said compound is present in an

amount of 02-500 mg.
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(10) A STATEMENT BEGINNING ON A NEW PAGE OF THE RELEVANT DATES AND

INFORMATION PURSUANT TO 35 U.S.C. §156(G) IN ORDER TO ENABLE THE

SECRETARY OF HEALTH AND HUMAN SERVICES OR THE SECRETARY OF

AGRICULTURE, AS APPROPRIATE, TO DETERMINE THE APPLICABLE

REGULATORY REVIEW PERIOD AS FOLLOWS:

(i) FOR A PATENT CLAIMING A HUMAN DRUG, ANTIBIOTIC OR HUMAN

BIOLOGICAL PRODUCT, THE EFFECTIVE DATE OF THE INVESTIGATIONAL NEW

DRUG APPLICATION (IND) AND THE IND NUMBER; THE DATE ON WHICH A NEW

DRUG APPLICATION (NDA) OR A PRODUCT LICENSE APPLICATION (PLA) WAS

INITIALLY SUBMITTED AND THE NDA OR PLA NUMBER; AND THE DATE ON

WHICH THE NDA WAS APPROVED OR THE PRODUCT LICENSE ISSUED:

An original investigational new drug application (“IND”) was filed on November 21,

1997 and assigned IND No. 54,613. A copy of the letter acknowledging receipt of the IND is

attached as Exhibit 9. The IND became effective December 24, 1997 (e.g., 30 days from receipt

of the IND).

A new drug application (“NDA”) was submitted on March 22, 2010 and acknowledged

as received on March 22, 2010, in a letter from the FDA dated March 24, 2010 (attached as

Exhibit 10). The NDA number assigned to the application for vilazodone hydrochloride was 22—

567. Accordingly, the NDA was initially submitted on March 22, 2010. The NDA was

approved on January 21, 201 1 (Approval Letter attached as Exhibit 6).
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(l l) A BRIEF DESCRIPTION BEGINNING ON A NEW PAGE OF THE SIGNIFICANT

ACTIVITIES UNDERTAKEN BY THE MARKETING APPLICANT, DURING THE

APPLICABLE REGULATORY REVIEW PERIOD WITH RESPECT TO THE APPROVED

PRODUCT AND THE SIGNIFICANT DATES APPLICABLE TO SUCH ACTIVITIES:

In accordance with 37 CPR. §l.740(a)(l l), a list of significant activities undertaken by

the Marketing Applicant, its predecessors, and affiliates, in IND No. 54,613 and NDA No. 22-

567 during the applicable regulatory review period with respect to the Approved Product is

attached as Exhibit 1 1.
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(12) A STATEMENT BEGINNING ON A NEW PAGE THAT IN THE OPINION OF THE

APPLICANT THE PATENT IS ELIGIBLE FOR THE EXTENSION AND A STATEMENT

AS TO THE LENGTH OF THE EXTENSION CLAIMED, INCLUDING HOW THE LENGTH

OF EXTENSION WAS DETERMINED:

(a) Statement of the eligibility of US. Patent No. 5,532,241 for extension under 35

U.S.C. § 156(a):

Section 156(a) provides, in relevant part, that the term of a patent which claims a product,

a method of using a product or a method of manufacturing a product shall be extended if ( l) the

term of the patent has not expired before an application for extension is submitted; (2) the term

of the patent has never been extended under 35 U.S.C. §156(e)(1); (3) the application for

extension is submitted by the owner of record of the patent or its agent in accordance with 35

U.S.C. §156(d); (4) the product has been subject to a regulatory review period before its

commercial marketing or use; and (5) the permission for the commercial marketing or use of the

product after such regulatory review period is the first permitted commercial marketing or use of

the product using the provision of law under which such regulatory review period occurred.

As described below by corresponding number, each of these elements is satisfied here:

(1) Pursuant to 35 U.S.C. §154, the term of US. Patent No. 5,532,241 is currently set

to expire on September 29, 2014, for reasons discussed above. This application is, therefore,

being submitted prior to the expiration of the term of US. Patent No. 5,532,241.

(2) The term of this patent has never been extended under 35 U.S.C. §156(e)(l).

(3) This application is being submitted by Trovis Pharmaceuticals LLC, as agent for

Applicant, Merck Patent GmbH, the owners of record of US. Patent No. 5,532,241 (see Exhibit

3 and Exhibit 4). Merck Patent GmbH is this owner of record by virtue of the duly recorded

assignments discussed above (see Exhibit 2). This application is submitted in accordance with

35 U.S.C. §156(d) in that it is submitted within the sixty (60) day period beginning on January

21, 201 l, the date the product received permission for marketing under Section 505(b) of the

FFDCA (21 U.S.C. §355), and ending on March 22, 201 1. Moreover, this application contains

the information required under 35 U.S.C. §156(d).

10
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(4) As evidenced by the January 21, 201 1 letter from the FDA to Trovis

Pharmaceuticals LLC, attached as Exhibit 6, the Approved Product was subject to a regulatory

review period under Section 505(b) of the FFDCA before its commercial marketing or use.

(5) The permission for the commercial marketing of the VIIBRYD product is the first

permitted commercial marketing and use under Section 505 of the FFDCA (21 U.S.C. §355) of

the product, as defined in 35 U.S.C. §156(f) (see Section 4, above).

(b) Statement as to length of extension claimed.

The term of US Patent No. 5,532,241, currently expiring September 29, 2014 should be

extended for five (5) years, or to September 29, 2019, in accordance with 35 U.S.C. §156.

As set forth in 35 U.S.C. §156(g)(1), the regulatory review period equals the sum of the

number of days in the period beginning on the effective date of IND No. 54,613, which is

December 24, 1997, and ending on the date of submission of NDA No. 22-567, which is March

22, 2010 (e.g., the “Testing Phase”), and the number of days in the period beginning on the date

of submission of NDA No. 22-567, which is March 22, 2010, and ending on the date of NDA

approval, which is January 21, 201 l (e.g., the “Approval Phase”). Including the starting and the

ending date, this Testing Phase is a period of four-thousand, four-hundred, seventy-two (4,472)

days as calculated at htt ://www.timeanddate.com/date/duration.html. This is added to the 

Approval Phase, which--including the starting and the ending date--is a period of three-hundred,

six (306) days, as calculated at http://www.timeanddate.coiii/date/durationhtml. The sum of

these two periods is the regulatory review period which equals four-thousand, seven-hundred,

seventy-eight (4,778) days.

Pursuant to 37 C.F.R. §l.775(d), the term of the patent as extended is determined by

subtracting from the four-thousand, seven-hundred, seventy-eight (4,778) day regulatory review

period the following:

(i) zero (0) days, which is the number of days in the IND and NDA periods on or

before the issuance of US. Patent No. 5,532,241 on July 2, 1996; and

(ii) two-thousand, two-hundred, thirty-six (2,236) dayswhich is one-half the number

of days in the Testing Phase, as provided by 37 C.F.R. 1.775(d)(1)(iii).

l 1
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From the foregoing calculation, an extension of two-thousand, five-hundred, forty-two

(2,542) days results (e.g., four-thousand, seven-hundred, seventy-eight(4,778) days minus the

two-thousand, two-hundred, thirty-six (2,236) days). This length of an extension would provide

a new expiration date for US. Patent No. 5,532,241 of September 14, 2021. However, this

extension period is subject to two further potential limitations under 35 U.S.C. §156.

First, under 35 U.S.C. §156(g)(6)(A), a maximum extension of five (5) years is

permitted. In this case, since the current expiry date of US. Patent No. 5,532,241 is September

29, 2014, no patent term extension may extend the term of this patent beyond September 29,

2019. This provision thus limits the patent term extension available to the ‘241 patent to five (5)

years, or to September 29, 2019.

Second, under 35 U.S.C. §156(c)(3), if the calculated extension period would lead to a

patent term that would result in a patent term exceeding fourteen (14) years after the approval

date (e.g., a patent term expiring after January 21, 2026), the period of extension would be

limited so that this period does not exceed fourteen (14) years. In this case, this provision does

not operate to limit the possible extension available to US. Patent No. 5,532,241.

Accordingly, US. Patent No. 5,532,241 is eligible for a patent term extension of five (5)
years.

(13) A STATEMENT THAT APPLICANT ACKNOWLEDGES A DUTY TO DISCLOSE

TO THE DIRECTOR OF THE UNITED STATES PATENTS AND TRADEMARK OFFICE

AND THE SECRETARY OF HEALTH AND HUMAN SERVICES ANY INFORMATION

WHICH IS MATERIAL TO THE DETERMINATION OF ENTITLEMENT TO THE

EXTENSION SOUGHT (SEE 37 C.F.R. §1.765):

Merck Patent GmbH and Trovis Pharmaceuticals LLC acknowledge a duty to disclose to

the Commissioner of Patents and Trademarks and the Secretary of Health and Human Services

any information which is material to the determination of entitlement to the extension sought.

(14) THE PRESCRIBED FEE FOR RECEIVING AND ACTING UPON THE

APPLICATION FOR EXTENSION (SEE 37 CPR. §1.20(j)):

12
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Payment is submitted by Credit Card in the amount of $1,120.00 covering the fee set

forth in 37 CFR 1.200) (1). The Director is hereby authorized to charge our Deposit Account

No. 50-4876, under Docket No. I 19027-00901, for any deficiency in the fees filed, asserted to be

filed or which should have been filed herewith (or with any paper hereafter filed in this

application by this firm), to prevent this application from being inadvertently abandoned.

(15) THE NAME, ADDRESS AND TELEPHONE NUMBER OF THE PERSON TO

WHOM INQUIRIES AND CORRESPONDENCE RELATING TO THE APPLICATION FOR

PATENT TERM EXTENSION ARE TO BE DIRECTED:

Danielle L. Herritt

McCarter & English LLP
265 Franklin Street

Boston, MA 021 10

Telephone No. 617.449.6500

Direct Dial No. 617.449.6513

Facsimile No. 617.607.9200

Pursuant to 37 CFR. § 1.740(b), this Request for Extension of Patent Term under 35

U.S.C. § 156, including Exhibits 1-1 1, is accompanied by two additional copies, for a total

submission of three copies.

Dated: March 17, 201 1

Respectfully submitted,

By

Scott A.M. Chambers, Ph.D.

Registration No.: 37,573

PATTON BOGGS LLP

8484 Westpark Drive, 9‘h Floor
McLean, Virginia 22102
(703) 744-8085

(703) 744-8001 (Fax)
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Exhibit 1: US. Patent No. 5,532,241

Exhibit 2: Executed Assignment

Exhibit 3: Letter on Behalf of the Marketing Applicant Authorizing the Patent Owner to

Rely upon the Activities of the Marketing Applicant

Exhibit 4: Power of Attorney

Exhibit 5: Approved Label

Exhibit 6: NDA Approval Letter

Exhibit 7: Certificate of Correction

Exhibit 8: Patent Bibliographic Data

Exhibit 9: Letter Acknowledging Receipt of the [ND

Exhibit 10: Letter Acknowledging Receipt of NDA

Exhibit 1 1: List of Significant Activities Undertaken during Regulatory Review Period

3725331

Page 40



Page 41

EXHIBIT 1

US. Patent No. 5,532,241

Page 41



Page 42

United States Patent [19]

Bottcher et al.

 

[54] PIPERIDINES AND PIPERAZINES

[75] Inventors: Henning Biittcher, Darmstadt;
Christoph Seyfried,
Seeheim—Jugenheim; Gerd Bartoszyk;
Hartmut Greiner, both of Darmstadt,
all of Germany

[73] Assignee: Merck Patent Gesellschaft mit
beschrankter Haftung, Darmstadt,
Germany

[21] Appl. No.: 314,734

[22] Filed: Sep. 29, 1994

[30] Foreign Application Priority Data

Sep. 30, 1993 [DE] Germany .......................... 43 33 254.4

[51] Int. Cl.6 ...................... A61K 31/495; A61K 31/445;
' C07D 405/10

[52] US. Cl. .......................... 514/254; 544/373; 546/201;
514/323

[58] Field of Search .............................. 544/373; 514/254

[56] References Cited

- U.S. PATENT DOCUMENTS

5,002,948 3/1991 Perregaard et a1. .................... 544/373
5242925 9/1993 Bottcher et a1. ..... .. 514/254
5,418,237 5/1995 Bottcher et a1. ........................ 514/253

FOREIGN PATENT DOCUMENTS

0490772 6/1992 European Pat. OB". .
4127849 2/1993 Germany.

| |II|| |||||Il| Ill lllll lllll Illll Illll Illll Illll lllll Illll llllll Ill lllll llll
U8005532241A

Patent Number:

Date of Patent:

5,532,241 .

Jul. 2, 1996

[11]

[45]

94/13659. 6/1994 WIPO.

Primary Examiner—Emily Bernhardt
Attorney, Agent, or Firm—Millen, White, Zelano & Brani-
gan

[57] ABSTRACT

Piperidine and piperazine derivatives of the formula 1

I \ I
Ind-Q—N Z-Rl

\___/
wherein

Ind is an indol-3-y1 radical which is unsubstituted or
mono- or polysubstituted by OH, 0A, CN, Hal, COR2
or CHZRZ,

R1 is benzofuran-S-yl or 2,3-dihydrobenzofuran-5-yl,
chroman-6-yl, chroman-4-on-6-yl, 3-chromen—6-yl or
chromen-4-on—6—y1, which is unsubstituted or mono-

substituted by CN, CHZOH, CHZOA or CORZ,

Q is CMHM,

N or CR3,

A is alkyl having 1—6 C atoms,
Ha] is F, Cl, Br or I,

R2 is OH, 0A, N112, NHA or NAZ,
R3is H, OH or CA and

m is 2, 3 or 4,

and their physiologically acceptable salts, are active on the
central nervous system.

17 Claims, No Drawings
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1

PIPERIDINES AND PIPERAZINES

SUMMARY OF THE INVENTION

The invention relates to novel piperidinc and piperazine
derivatives of the formula I

I \ x
Ind-Q-N Z<Rl

\_/
wherein

Ind is an indol-3-yl radical which is unsubstituted or
mono- or polysubstituted by OH, 0A, CN, Hal, COR2
or CHsz,

Rl is benzofuran-S—yl or 2,3—dihydrobenzofuran-5-yl,
chromanv6-yl, chroman-4-on-6—yl, 3-chromen-6-yl or
chromen-4-on-6-yl, which is unsubstituted or mono-

substituted by CN, CHZOH, CHZOA or CORZ,

Q is CmHZM,
Z is N or CR3,

A is alkyl having 1—6 C atoms,
Hal is F, Cl, Br or I,

R2 is OH, 0A, NH2, NHA or NAZ,
R3 is H, OH or CA and

m 2, 3 or 4,

and to their physiologically acceptable salts.
An object of the invention is to provide novel compounds

capable of being used for the preparation of drugs.
Upon further study of the specification and appended

claims, further objects and advantages of this invention will
become apparent to those skilled in the art.

It has been found that the compounds of the forrnulaI and
their physiologically acceptable acid addition salts possess
valuable pharmacological properties. Thus, in particular,
they are active on the central nervous system, especially in
terms of S-HTM-agonist and 5-HT—reuptake inhibition. The
compounds are furthermore active as serotonin agonists and
antagonists. They inhibit the binding of tritiated serotonin
ligands to hippocampal receptors (Cossery et a1., European
J. Pharmacol., 140:143—155 (1987)). They also modify the
accumulation of DOPA in the corpus striatum and the
accumulation of 5—HTP in the nuclei raphes (Seyfried et al.,
European J. Pharmacol, 160231—41 (1989)). They also have
analgesic and hypotensive effects; thus, in catheterized,

conscious, spontaneously hypertensive rats (strain: SHR/
Okamoto/NIH-MO-CHB-Kisslegg; method: q.v. Weeks and
Jones, Proc. Soc. Exptl. Biol. Med., 104:646—648 (1960)),
the directly measured blood pressure is lowered after oral
administration of the compounds. They are also useful for
prophylaxis and control of the sequelae of cerebral infarc-
tion (apoplexia cerebri) such as stroke and cerebral
ischaemia

Compounds of the formula I and their physiologically
acceptable acid addition salts can, therefore, be used as

active ingredients for anxiolytics, antidepressants, antipsy-
chotics, neuroleptics, and/or antihypertensives, and also as
intermediates for the preparation of other pharmaceutical
active ingredients. ‘

The invention relates to the piperidinc and piperazine
derivatives of the formula I and to their physiologically
acceptable acid addition salts.

The radical A is alkyl having 1, 2, 3, 4, 5 or 6 C atoms,

especially 1 or 2 C atoms, preferably methyl and also ethyl,
n-propyl, isopropyl, n-butyl, sec—butyl or ten-butyl. 0A is

5

IO

15

20

25

30

35

45

50

55

60

6S

2

preferably methoxy and also ethoxy, n-propoxy, isopropoxy,
n-butoxy, isobutoxy, sec-butoxy or tert-butoxy. NHA is
preferably methylarnino and also ethylamino, isopropy-
lamino, n-butylamino, isobutylamino, sec-butylamino or
tert-butylamino.‘ NA2 is preferably dimethylamino and also
N-ethylLN-methylamino, diethylamino, di-n-propylamino,
diisopropylarnino or di-n-butylamino.

Analogously, CO—NHA is preferably N-methylcarbam-
oyl or N-ethylcarbamoyl; CO—NA2 is preferably N,N—
dimethylcarbamoyl or N,N-diethylcarbamoyl.

The radical Ind is an indol-3-yl radical which is unsub-
stituted or mono— or, for example, disubstituted by the
radicals indicated. Preferably, it is substituted in the 5-po-
sition. Substitution in the 4-, 6- or 7-position is also suitable.
Furthermore, substitution in the 1— or 2-position is possible.
Preferred substituents on the indol-3-yl radical are OH, 0A.
CN, CONHZ, CHZOH, but also c0214, F, Cl, Br, I, CHzNHz,
CONHA or CONAZ, where A preferably corresponds to
methyl or ethyl. . '

. The radical Rl is preferably benzofuran-S-yl, 2,3-dihy-
drobenzofuran-S-yl, chroman—6-yl or chromen-4-on—6-yl,
which is unsubstituted or monosubstituted by —CH20H,
—CONH2, '——COzA or ——COzNHA.

Q is preferably —(CH2)4——, but also —-(CH2)2—- or
—(CH2)3—, while Z is preferably —N—, —C (0H)— or
——CH—.

Accordingly, the invention relates particularly to those
compounds of the formula I in which at least one of said
radicals has one of the meanings indicated above, especially
one of the preferred meanings indicated above. Some pre-
ferred groups of compounds can be expressed by the fol-
lowing partial formulae Ia to lg, which correspond to
formula I and in which the radicals and parameters not
described in greater detail are as defined for formula I, but
in which: ' ‘

in la, Ind is an indol-3—yl radical substituted in the
5-position by OH or CA;

in Ib, Ind is an indol-3-yl radical substituted in the
5-position by CONH2 or by CN;

in lo, Z is N and R1 is substituted or unsubstituted
benzofuran-S-yl;

in Id, Z is —C(OH)—— and R1 is substituted or unsubsti-
tuted benzofuran-S-yl;

in 1e, Z is N and R1 is 2,3-dihydrobenzofuran—5-yl;

in If, Z is N and R1 is chroman-6-yl;

in Ig, Z is N and R1 is chromen—4-on-6-yl.
Especially preferred compounds are those of partial for-

mulae lb and lab to Igh, which correspond to partial for-
mulae I and la to lg, but in which additionally: Q is
—(CH2)4—-

The invention further relates to a process for the prepa-
ration of indole derivatives of the formula I and their salts,
characterized in that a compound of the formula II

Ind—Q—Xl ll

wherein

X1 is X or NHZ,

X is Cl, Br, I, OH or an OH group functionally modified
to form a reactive group, and

Ind and Q are as defined, is reacted with a compound of
the formula III

X1—(CH2)1—ZR‘—(CH1)2—X3 lll

wherein
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X2 and X3 can be identical or different and are each X if

X'=NH2 or are together NH in other cases, and

Z and R‘ are as defined, or in that to prepare a compound
of the formula 1 in which Z is N, a compound of the
formula IV

lnd—Q—N(CH2-—CHz—X)2 IV

wherein

X, Q and Ind are as defined, is reacted with a compound
.of the formula V

Rl—NHZ V

wherein

R1 is as defined, or in that a compound which has formula
I except that one or more hydrogen atoms have been
replaced by one or more reducible groups and/or one or
more additional C—C and/or C—N bonds are treated

with a reducing agent,
or in that a compound which has formulaI except that one
or more hydrogen atoms have been replaced by one or more
solvolyzable groups is treated with a solvolyzing agent,
and/or in that an OA group is optionally cleaved to form an
OH group, and/or an Ind group and/or an Ar group is
converted into another Ind and/or Ar group, and/or in that a
resulting base or acid of the formula I is converted into one
of its salts by treatment with an acid or base.

The compounds of the formula I are otherwise prepared
by methods known per se, such as those described in the
literature (e.g. in the standard works such as Houben-Weyl,
Methodcn der Organischen Chemie (Methods of Organic
Chemistry), Georg-Thieme-Verlag, Stuttgart; Organic Reac-
tions, John Wiley & Sons, Inc., New York; German Offen-
legungsschrift 41 01 686), namely under reaction conditions
such as those which are known and suitable for said reac-

tions. It is also possible to make use of variants known per
se, which are not mentioned in greater detail here.

If desired, the starting materials for the claimed process
can also be formed in situ in such a way that they are not
isolated from the reaction mixture but are immediately
reacted further to give the compounds of the formula I.

In the compounds of the formula 11, X1 is preferably X;
accordingly, in the compounds of the formula III, X2 and X3
are together preferably NH. The radical X is preferably C1 or
Br, but it can also be I, OH or an OH group functionally
modified to form a reactive group, especially alkylsulfony-
loxy having 1-6 C atoms (e.g., methanesulfonyloxy) or
arylsulfonyloxy having 6—10 C atoms (e.g., benzenesulfo-
nyloxy, p-toluenesulfonyloxy, naphthalene-L or -2—sulfony-
loxy).

Accordingly, the indole derivatives of the formulaI can be
obtained especially by reacting compounds of the formula
Ind—Q—Cl or Ind——Q—Br with piperidine/piperazine
derivatives of the formula III in which X2 and X3 together
are an NH group (designated as IIIa hereafter).

Some of the compounds of the formulae II and, in
particular, III are known; the unknown compounds of the
formulae II and III can easily be prepared analogously to the
known compounds.

Primary alcohols of the formula Ind—Q—OH can be
obtained, e.g., by reducing the appropriate carboxylic acids
or their esters. Treatment with thionyl chloride, hydrogen
bromide, phosphorus tribromide or similar halogen com-
pounds yields the corresponding halides of the formula
Ind—Q—Hal. The corresponding sulfonyloxy compounds
can be obtained from the alcohols Ind—Q—OH by reaction
with the appropriate sulfonyl chlorides.
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The iodine compounds ofthe formula Ind—Q—I can be
obtained, e.g., by reacting potassium iodide with the appro—
priate p-toluenesulfonic acid esters. The amines of the
formula Ind—-Q—N2 can be prepared, e.g., from the halides
with potassium phthalimide or by reducing the appropriate
nitriles.

Most of the piperazine derivatives IIIa are known and can
be obtained, e.g., by reacting bis(2-chloroethyl)amine or
bis(2-ehloroethyl)ammonium'chloride with 5-arninobenzo-
furan, 2,3—dihydro-5-aminobenzofuran, 6-aminochroman or
6-aminochromen-4-one or an appropriately substituted
derivative of the compounds mentioned. Compounds of the
formula 111 (X2 and X3=X in each case) can be prepared,
e.g., by reducing diesters of the formula alky lOOC—CHz—
ZRl—CHz—COO—alkyl to give compounds of the for-
mula HO—CH2~CH2—ZR‘—CH2-CH20H (III,
X2=X3=OH), this being followed, if desired, by reaction
with SOCl2 or PBr3. .

The reaction of the compounds of formulae II and III
proceeds according to methods such as those known from
the literature for the alkylation of amines. The components

. can be melted together in the absence of a solvent, in a
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sealed tube or an autoclave if necessary. It is also possible,
however, to react the compounds in the presence of an inert
solvent. Examples of suitable solvents are hydrocarbons
such as benzene, toluene or xylene; ketones such as acetone
or butanone; alcohols such as methanol, ethanol, isopro-
panol or n-butanol; ethers such as tetrahydrofuran (THF) or
dioxane; amides such as dimethylforrnamide (DMF) or
N-methylpyrrolidone; or nitriles such as acetonitrile, or else,
if desired, mixtures of these solvents with one another or
mixtures with water. It can be favorable to add an acid-

binding agent, for example an alkali metal or alkaline earth
metal hydroxide, carbonate or bicarbonate or another alkali
metal or alkaline earth metal salt of a weak acid, preferably
a potassium, sodium or calcium salt, or to add an organic
base such as triethylamine, dimethylaniline, pyridine or
quinoline, or an excess of the amine component Ind—Q—
NH2 or of the piperidine or piperazine derivative of the
formula Illa. The reaction time is between about a few

minutes and 14 days, depending on the conditions used, and
the reaction temperature is preferably about 0°—150°, nor—
mally 20°—130°.

It is also possible to obtain a compound of the formula I’
by reacting a compound of the formula Ind—Q—N(CH2——-
CH2——X)2 (IV) with a compound of the formula R‘—NH2
(V).

Most of the compounds of the formula V are known; the
unknown compounds can easily be prepared analogously to
the known compounds. For example, starting from the
appropriately substituted nitro compounds, they can be
converted into the amines of the formula V by reduction.
The compounds of the formula IV can be prepared by
reaction of Ind—Q—Cl, Ind—Q—Br or Ind—Q—I with
secondary amines of the formula HN(CH2—CH2—X)2.

The reaction of compounds IV and V proceeds according
to methods which are known from the literature and were

given above for the alkylation of amines.
A compound of the formula I can also be obtained by

treating a precursor. in which hydrogen atoms have been
replaced by one or more reducible groups and/or one or
more additional C—C and/or C—N bonds, with a reducing
agent, preferably at temperatures of about —80 to 250°, in the
presence of at least one inert solvent.

Reducible groups (groups replaceable by hydrogen) are,
in particular, oxygen in a carbonyl group, hydroxyl, aryl—
sulfonyloxy (e.g. p-toluenesulfonyloxy), N-benzenesulfo-
nyl, N-benzyl or O—benzyl.
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In principle, compounds containing only one of the
above-mentioned groups or additional bonds, or compounds
containing two or more of the above—mentioned groups or
additional bonds adjacent to one another, can be converted
into a compound of the formula I by reduction, it being
possible simultaneously to reduce substituents in the Ind
group which are present in the starting compound. This is
preferably carried out using nascent hydrogen or complex
metal hydrides or by means of a Wolff-Kishner reduction or
the reductions with hydrogen gas under transition metal
catalysis.

Preferred starting materials for the reduction have formula
VI

VI

lnd'—L—N Z-Rl

\'_/
wherein

Ind' is an Ind radical which can additionally be substituted

in the 1-position by an arylsulfonyl group or an alky-
loxycarbonyl group,

L is Q or a chain which corresponds to the radical Q
except that one or more —CH2—— groups have been
replaced by ~CO— and/or one or more hydrogen
atoms have been replaced by one or more OH groups
or a double bond, and

R1 has the meaning given,
but wherein the following meanings cannot apply simulta-
neously: Ind‘=Ind and L=Q.

In the compounds of the formula VI, L is preferably
—CO—(CH2),,_2—CO—, wherein n is 2, 3 or 4[specifically
——COCO—, —COCH2CO—-, —CO-—(CH,)2—-CO—-,
—CO——(CH2)3—CO—], —(CI~I,),,.1 ——CO—, wherein n is
2, 3 or 4 [specifically —CH'2—CO—, —CH2CH2—CO—-,
—(CH2)3—CO ——or —-(CH2)4—CO—], further examples
being ~CO—CH2CH2—, —CO——(CH2)3—, —-CH2—
CO—CHZCH2~ or —CH2CH2—CO—CH2—.

Compounds of the formula VI can be prepared, e.g., by
reacting 4-R1-piperazine or 4-R1-piperidine with a com-
pound of the formula VII

lnd'—-—-L—Xl VII

wherein

R1 Ind', L and X1 are as defined above, under the
conditions indicated above for the reaction of II with
III.

If nascent hydrogen is used as the reducing agent, this can
be produced, e.g., by treating metals with weak acids or with
bases. Thus, it is possible, e.g., to use a mixture of zinc with
an alkali metal hydroxide solution or a mixture of iron with
acetic acid. It is also appropriate to use sodium or another
alkali metal dissolved in an alcohol such as ethanol, isopro—
panol, butanol, amyl or isoamyl alcohol or phenol. It is also
possible to use an aluminum-nickel alloy in aqueous-alka-
line solution, ethanol being added if necessary. Sodium
amalgam or aluminum amalgam in aqueous-alcoholic or
aqueous solution is also suitable for producing the nascent
hydrogen. The reaction can also be carried out in the
heterogeneous phase, in which case it is convenient to use an
aqueous phase and a benzeneror toluene phase.

Other reducing agents which can be used to particular
advantage are complex metal hydrides such as LiAlH4,
NaBI-I4, diisobutylaluminum hydride or
NaAl(OCH2CH20CI-I3)2H2, and diborane, catalysts such as
BF3, AlCl3 or LiBr being added if desired. Solvents which
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are suitable for this purpose are, in particular, ethers such as
diethyl ether, di-n-butyl ether, TI-IF, dioxane, diglyme or
1,2-dimethoxyethane, and hydrocarbons such as benzene.
Solvents which are suitable for a reduction with NaBI-I4 ‘are
primarily alcohols such as methanol or ethanol, as well as
water and aqueous alcohols. Reduction by these methods is
preferably carried out at temperatures of about —80 to +150°,
especially about 0°—100°.

The reduction of —CO—— groups in acid amides (e.g.,
those of the formula VI in which L is a —(CI~I2),,_1—-CO—

.group) to CH2 groups can be carried out to particular
advantage with LiAlI-I4 in TI-IF at temperatures of preferably
about 0°—66°. Arylsulfonyl protecting groups located in the
1-position of the indole ring can be simultaneously elimi-
nated by reduction. N-Benzyl groups can be eliminated by
reduction with sodium in liquid ammonia.

It is also possible to reduce one or more carbonyl groups
to CH2 groups according to the Wolff-Kishner method, e.g.,
by treatment with anhydrous hydrazine in absolute ethanol, ‘
under pressure, at temperatures of preferably about
150°—250°. A sodium alcoholate is advantageously used as
the catalyst. The reduction can also be varied according to
the Huang-Minion method by carrying out the reaction with
hydrazine hydrate in a high-boiling water-miscible solvent
such as diethylene glycol or triethylene glycol, in the pres-
ence of an alkali such as sodium hydroxide. The reaction
mixture is normally boiled for about 3—4 hours. The water is
then distilled off and the hydrazone formed is decomposed
at temperatures of up to about 200°. The Wolfl-Kishner
reduction can also be carried out with hydrazine in dimethyl
sulfoxide at room temperature. '

Moreover, it is possible to carry out certain reductions by
using I-I2 gas under the catalytic action of transition metals,
such as, e.g., Raney Ni 0r Pd. In this way, e.g., Cl, Br, 1, SH
or, in certain cases, even OH groups can be replaced by
hydrogen. Nitro groups can also be converted into NH2

groups by catalytic hydrogenation with I’d/H2 in methanol.
Compounds which have formulaI except that one or more

H atoms have been replaced by one or more solvolyzable
groups can be solvolyzed, especially hydrolyzed, to give the
compounds of the formula I.

The starting materials for the solvolysis can be obtained
for example by reacting IIIa with compounds which have
formula II (X‘=X) except that one or more H atoms have
been replaced by one or more solvolyzable groups. Thus, in
particular, l-acylindole derivatives (which have formula I
except that, in the l-position of the Ind radical, they contain
an acyl group, preferably an alkoxycarbonyl, alkanoyl,
alkylsulfonyl or arylsulfonyl group having up to 10 C atoms
in each case, such as methanesulfonyl, benzenesulfonyl or
p-toluenesulfonyl) can be hydrolyzed to give the corre-
sponding indole derivatives unsubstituted in the l-position
of the indole ring, e.g. in an acidic or, preferably, neutral or
alkaline medium at temperatures of preferably about
0°~200°. Sodium, potassium or calcium hydroxide, sodium
or potassium carbonate, or ammonia, is conveniently used as
the base. The chosen solvents are preferably water; lower
alcohols such as methanol or ethanol; ethers such as THF or

dioxane; sulfones such as tetramethylene sulfone; or mix-
tures thereof, especially mixtures containing water.
Hydrolysis can also be carried out simply by treatment with
water alone, especially at the boiling point.

A compound of the formula I can furthermore be con-
verted to another compound of the formula I by methods
known per se. .

Compounds of the formula] in which Ind is an indol- 3-yl

radical substituted by CO-R1 can he obtained by derivatizing

Page 45



Page 46

5,532,241

7

appropriate carboxyindol-3-yl compounds. It is possible,»
e.g., to esterify the acids with appropriate alcohols or
alcoholates, using methods known per se. It is also possible
to amidate acids or esters with primary or secondary amines.
It is preferred to react the free carboxylic acid with the amine
under the conditions of a peptide synthesis. This reaction is
preferably carried out in the presence of a dehydrating agent,
e.g., a carbodiimide such as dicyclohexylcarbodiimide or
else N-(3-dimethylaminopropyl)-N-ethylcarbodiimide, or
propanephosphonic anhydride (q.v. Angew. Chem. 92, 129
(1980)), diphenylphosphoryl azide or 2-ethoxy-N-ethoxy-
carbonyl-l,2-dihydroquinoline, in an inert solvent, e.g., a
halogenated hydrocarbon such as methylene chloride, an
ether such as THF or dioxane, an amide such as DMF or
dimethylacetamide, or a nitrile such as acetonitrile, at tem-
peratures of preferably about -10 to 40, preferably about
0°-30°. Instead of the acid or amide, it is also possible to use
reactive derivatives of these substances in the reaction, e.g.,
those in which reactive groups are blocked by protecting
groups in an intermediate step. The acids can also be used in
the form of their activated esters, which are conveniently
formed in situ, e.g., by the addition of l—hydroxybenztria-
zole or N-hydroxysuccinimide.

Furthermore, cyano-substituted indol-3-yl radicals can be
hydrolyzed to give carboxy-indol-S—yl or carbamido-indol-
3-yl radicals.

Conversely, however, it is particularly convenient to pre-
pare the nitriles by elimination of water, starting from the
arrrides, e.g., by means of trichloroacetyl chloride/EtsN
[Synthesis (2), 184, (1985)] or with POC13 (J. Org. Chem.
26, 1003 (1961)).

A base of the formula I can be converted with an acid into

the corresponding acid addition salt. Acids which produce
physiologically acceptable salts are suitable for this reaction.
Thus, it is possible to use inorganic acids, e.g., sulfuric acid,
hydrohalic acids such as hydrochloric acid or hydrobromic
acid, phosphoric acids such as orthophosphoric acid, nitric
acid and sulfamic acid, as well as organic acids, i.e., spe-
cifically aliphatic, alicyclic, araliphatic, aromatic or hetero-
cyclic monobasic or polybasie carboxylic, sulfonic or sul-
furic acids, such as formic acid, acetic acid, propionic acid,
pivalic acid, diethylacetic acid, malonic acid, succinic acid,
pimelic acid, fumaric acid, maleic acid, lactic acid, tartaric

acid, malic acid, benzoic acid, salicylic acid, 2-phenylpro-
picnic acid, citric acid, gluconic acid, ascorbic acid, nico-
tinic acid, isonicotinic acid, methanesulfonic or ethane-
sulfonic acid, ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, p—tolu-
enesulfonic acid, naphthalenemonosulfonic and naphtha-
lenedisulfonic acids and laurylsulfuric acid.

If desired, the free bases of the formula I can be liberated

from their salts by treatment with strong bases such as
sodium or potassium hydroxide or sodium or potassium
carbonate provided there are no other acid groups in the
molecule. In those cases where the compounds of the
formula I have free acid groups, salt formation can also be
achieved by treatment with bases. Suitable bases are alkali
metal hydroxides, alkaline earth metal hydroxides or organic
bases in the form of primary, secondary or tertiary amines.

The invention further relates to the use of the compounds
of the forrnulal and their physiologically acceptable salts for
the manufacture of pharmaceutical preparations, especially
by a non-chemical route. For this purpose, they can be
converted into a suitable dosage form together with at least
one excipient or adjunct and, if appropriate, in combination
with one or more additional active ingredients.

The invention further relates to compositions, especially
pharmaceutical preparations, containing at least one com-
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pound of the formula 1 and/or one of their physiologically
acceptable salts. These preparations can be used as drugs in
human or veterinary medicine“ Possible excipients are
organic or inorganic substances which are suitable for
enteral (e.g.,oral), parenteral or topical administration and
which do not react with the novel compounds, examples of
such excipients being water, vegetable oils, benzyl alcohols,
polyethylene glycols, gelatin, carbohydrates such as lactose
or starch, magnesium stearate, talc and petroleum jelly.
Tablets, coated tablets, capsules, syrups, juices, drops or
suppositories are used in particular for enteral administra-
tion, solutions, preferably oily or aqueous solutions, as well
as suspensions, emulsions or implants are used for
parenteral administration, and ointrnents, creams or powders
are used for topical administration. The novel compounds
can also be lyophilized and the resulting lyophilizates used,
e.g., to manufacture injectable preparations.

The preparations indicated can be sterilized and/or can
contain adjuncts such as lubricants, preservatives, stabilizers
and/or wetting agents, emulsifiers, salts for influencing the
osmotic pressure, buffer substances, colorants, taste correc-
tors and/or flavorings. If desired, they can also contain one
or more additional active ingredients, e.g. one or more
vitamins.

The compounds of the formula I and their physiologically
acceptable salts can be used for the therapeutic treatment of
the human or animal body and for controlling diseases. They
can be used for treating disorders of the central nervous
system, such as tension, depressions and/or psychoses, and
side-effects in the treatment of hypertension (e.g., with
or-methyldopa). The compounds can also be used in endo-
crinology and gynecology, e.g., for the therapeutic treatment
of acromegaly, hypogonadism, secondary amenorrhea, pre-
menstrual syndrome and undesired puerperal lactation, and
also for the prophylaxis and therapy of cerebral disorders
(e.g., migraine), especially in geriatrics in a manner similar
to certain ergot alkaloids and for controlling the sequelae of
cerebral infarction (apoplexia cerebri), such as stroke and
cerebral ischemia. .

In these treatments, thesubstances of the invention are

normally administered analogously to known, commercially
available preparations (e.g., bromocriptine, dihydroergocor-
nine), preferably in dosages of about 02-500 mg, especially
02—50 mg per dosage unit. The daily dosage is preferably
about 0.001—10 mg/kg of body weight. The low dosages
(about 0.2—1 mg per dosage unit; about 0001-0005 mg/kg
of body weight) are particularly suitable for use as anti~
migraine preparations; dosages of about 10—50 mg per
dosage unit are preferred for the other indications. However,
the particular dose for each individual patient depends on a
very wide variety of factors, for example, the activity of the
particular compound used, age, body weight, general state of
health, sex, diet, time and method of administration, rate of

excretion, dnig combination and severity of the particular
disease to which the therapy is applied. Oral administration
is preferred.

Without further elaboration, it is believed that one skilled

in the art can, using the preceding description, utilize the
present invention to its fullest extent. The following pre-
ferred specific embodiments are, therefore, to be construed
as merely illustrative, and not limitative of the remainder of
the disclosure in any way whatsoever.

In the foregoing and in the following examples, all
temperatures are set forth uncorrected in degrees Celsius and
unless otherwise indicated, all parts and percentages are by
weight.

The entire disclosure of all applications, patents and
publications, cited above and below, and of corresponding
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German application P 43 33 254.4, filed Sep. 30, 1993, are
hereby incorporated by reference.

In the following Examples, “working-up in conventional
manner” means: Water is added if necessary, extraction is
carried out with methylene chloride, the organic phase is
separated ofi", dried over sodium sulfate and filtered, the

filtrate is evaporated and the residue is purified by chroma-
tography on silica gel and/or by crystallization. Tempera-
tures are given in ° C. Rf values were obtained by thin layer

chromatography on silica gel. _

EXAMPLES

Example 1

1.8 g of 3-(4-chlorobuty1)-5-methoxyindole [obtainable
by diazotization of p—methoxyaniline, reaction with ethyl
cyclohexanone-2-carboxylate according to Japp-Klinge-
mann to give 4-(2-carbethoxyindol-3-yl)butyric acid, alka-
line hydrolysis, decarboxylation, reduction with LiAlHd and

, reaction with SOC12] and 1.9 g of 1-(2—hydroxymethylben-
zofuran-S-yl)piperazine [obtainable by reaction of N,N-
bis(2-chloroethy1)amine with 2-hydroxyrnethyl—5-ami-
nobenzofuran] are dissolved in 200 ml of acetonitrile and the
mixture is stirred at room temperature for 10 hours. Cus-
tomary working up gives 1-[4-(5-methoxyindol-S-yl)butyl]
-4—(2—hydroxymethylbenzofuran- 5-y1)piperazine, m.p.
159°.

The following are obtained analogously by reaction of
3-(4—chlorobutyl)—5~methoxyindole with 1-(2,3—dihydroben-
zofuran- 5-yl)piperazine:

1-[4-(5—methoxyindol—3-yl)butyl]-4-(2,3-dihydrobenzo-
furan- 5-yl)piperazine, m.p. 111°—112°;

of 3-(4-chlorobutyl)-5-hydroxyindole with 1-(chroman-6-
yl)piperazine:

l—[4—(5-hydroxyindol-3—y1)butyl]-4-(chroman-6-yl)pip-
erazine, m.p. 220°-222°;

of 3-(4—chlorobutyl)—5—methoxyindole with 1~(chroman-6-
yl)piperazine:

l-[4—(5-methoxyindol-3-yl)butyl]-4-(chroman-6-yl)pip-
erazine, m.p. 129°—130°; '

of methyl 3-(4-chlorobutyl)-5-indolecarboxylate
l-(chroman-6-yl)piperazine:

l -[4-(5—methoxycarbonylindol-3-y1)butyl]‘4-(chroman-
6—yl)piperazine;

of ethyl 3-(4'-chlorobutyl)-5—indolecarboxylate with 1-(ben—
zofuran—S-yl)piperazine:

1-[4-(5-ethoxycarbonylindol-3-yl)butyl]-4—(benzofuran-
5-y1)piperazine;

of 3-(4-chlorobutyl)-5-methoxyindole with 1-(benzofuran-
5-yl)piperazine:

l-[4—(5-methoxyindol-3—yl)buty1]-4-(benzofuran-5v
yl)piperazine;

of 3-(4-ch]orobutyl)-5-methoxycarbonylindole
1-(chromen—4-on-6-yl)piperazine:

1-[4-(5-methoxycarbonylindol-3-y1)butyl]-4—-(chromen-
4-on-6-yl)pipcrazine;

of 3-(4-chlorobutyl)-5-cyanoindole with 1-(chromen—4-on-
6-yl)piperazine: .

l-[4-(5-cyanoindol-3-y1)butyl]-4-(chromen-4-on
6-yl)piperazine;

of 3~(4-chlorobutyl)-5-chloroindole
drobenzofuran- 5-yl)piperazine:

l-[4-(5-chloroindol-3-y1)butyl]-4-(2,3-dihydrobenzofu-
ran- 5-yl)piperazine;

with

with

with 1-(2.3-dihy-
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10

of 3-(4-chlorobutyl)-5-methoxycarbonylindole with 1-(2,3-
dihydrobenzofuran—S-yl)piperazine:

1-[4-(5-methoxycarbony1indol-3-yl)butyl]-4-(2,3-dihy-
drobenzofuran- 5-y1)piperazine;

of 3-(4—chlorobutyl)-5-methoxycarbonylindole with 4—(2,3-
dihydrobenzofuran—5-yl)piperidine:

l-[4—(5-methoxycarbonylindol-3-yl)butyl]-4-(2,3-dihy-
drobenzofuran— 5-yl)piperidine;

of 3-(4—chlorobutyl)-5-methoxycarbonylindole with 4-(2,3-
dihydrobenzofuran—S-yl)-4—hydroxypiperidine:

1-[4—(5-methoxycarbonylindol-3-yl)butyl]—4-(2,3-dihy-
drobenzofuran- 5-yl)-4-hydroxypiperidine;

of 3-(4-chlorobutyl)-5,6-dimethoxyindole with l-(chroman-
6-yl)piperazine:

1-[4-(5,6-dimethoxyindol-3-yl)butyl]-4-(chroman-6-
yl)piperazine;

of 3-(4-chlorobutyl)-5-cyanoindole with 1-(2-carboxyben-
zofuran— 5-yl)piperazine:

1 -[4-(5~cyanoindol-3-y1)butyl]-4-(2-carboxybenzofuran-
5-yl)piperazine;

of 3-(4-chlorobutyl)-6-fluoroindole with 1-(2,3-dihydroben-
zofuran- S-yl)piperazine:

1-[4-(6-fluoroindol-3—y1)butyl]-4-(2,3-dihydrobenzofu-
ran- 5-yl)piperazine.

Example 2

1.8 g of 1-[4-(5-methoxycarbonylindol—3-yl)—butyl]-
4-(chroman-6-yl)piperazine [obtainable according to
Example 1] are boiled for 0.5 hours with 100 ml of 2N
ethanolic KOH, worked up in the customary manner and
give 1-[4-(5—carboxyindol-3-yl)butyl]-4—(chreman-G-yl)pip-
erazine.

The following are obtained analogously by alkaline
hydrolysis of the corresponding esters starting from 1-[4-
(S-ethoxycarbonylindol-3-yl)butyl]-4-(bcnzofuran-
5-yl)piperazine: '

1-[4-(5-carboxyindol-3-yl)butyl]-4-(benzofi1ran-5-yl)pip-
erazine:

from l-[4—(5-methoxycarbonylindol-3-yl)butyl]-4-
(chromen-4—on-6-yl)piperazine:

1-[4-(5-carboxyindol—3-yl)butyl]-4—(chrornen-4-on-6-
yl)piperazine; .

from 1-[4-(5-methoxycarbonylindol—3-yl)butyl]-4-(2,3-di-
hydrobenzofuran- 5-yl)piperazine:

1-[4-(5-carboxyindol-3-yl)butyl]~4-(2,3-dihydrobenzofu-
ran- 5-yl)piperazine;

from 1-[4-(5-methoxycarbonylindol-3-yl)butyl]-4-(2,3-di-
hydrobenzofuran- 5-yl)—4-hydroxypiperidine;

1-[4-(5-carboxyindol-3~yl)butyl]-4-(2,3-dihydrobenzofu-
ran- 5-yl)—4-hydroxypiperidine.

Example 3

2.8 g of 1-[4-(5-carboxyindol—3-yl)butyl]—¢(2,3-dihy-
drobenzofuran-S-yl)piperazine are suspended in 100 ml of
N-methylpyrrolidine. 3.2 g of 2-chloro-1—methylpyridinium
methanesulfonate are then added and the mixture is stirred

at room temperature for 12 hours. Dried NH3 gas is then
passed into the resulting solution until it is saturated and the
mixture is stirred again for 10 hours. Customary working up
gives 1 -[4-(5-carbamoylindol—3-y1)buty1]—4-(2,3 -dihy-
drobenzofuran-5-yl)-piperazine.
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The following are obtained analogously by amidation of
the following carboxylic acids with 2-chloro-1-methylpyri-
dinium methanesulfonate:

from 1-[4-(5-carboxyindol~3-yl)butyl]-4-(2,3—dihydrobinzo—
furan- 5—y1)piperidine 5

1- [4-(S-carbamoylindol—3-yl)butyl]-4~(2,3-dihydroben—
zofuran- 5-yl)piperidine, m.p. 155—157°;

from 1-[4-(5-carboxyindol-3-yl)butyl]—4-(2,3~dihydroben-
zofuran- 5-yl)-4-hydroxypiperidine

l-[4-(5-carbamoylindol-3-yl)butyl]-4-(2,3-dihydroben- 1°
zofuran— 5-yl)-4-hydroxypiperidine, m.p. 69° (dec.);

from 1-[4-(5-carboxyindol-3-yl)butyl]-4-(chroman-6-yl)-
piperazine -

1-[4-(5-carbamoylindol—3-yl)butyl]-4-(chroman-6-yl)-. . 15
prperazrne.

Example 4

Analogously to Example 3, starting from 1-[4-(5-cyanoin-
do]—3—yl)butyl]—4—(2—carboxybenzofuran-5-yl)piperaz.ine 20
reaction with 2-chlor0-l-methylpyridinium methane-
sulfonate gives l-[4-(5-cyanoindol-3-y1)butyl]-4-(2-car-
bamoylbenzofuran-5-yl)piperazine, m.p. 269—272“ (hydro-
chloride).

Example 5 25

A mixture of 2.6 g of 3-(2—aminoethy1)-5-cyanoindole
[obtainable by reaction of 5-cyanoindole with 2-chloro-
acetyl chloride to give 3—(2-chloroacetyl)-5-cyanoindole,
subsequent reduction with diborane, reaction with phthal- 30
imide and hydrolysiSJand one equivalent of 5-[N,N-bis(2-
chloroethyl)arnino]benzofuran [obtainable by reaction of
2-chloroacetyl chloride with 5-aminobenzofuran and subse-
quent reduction with diboranc] in 40 m1 of acetone and 40

ml of water is boiled for 20 hours and then worked up in the 35
customary manner. l-[2-(S-Cyanoindol-3-yl)ethyl]-4-(ben—
zofuran-S-yl)piperazine is obtained.

The following are obtained analogously by reaction of
5-[N,N-bis(2-chloroethy1)amino]benzofuran with 3-(4-arni-
nobuty1)-5—methoxymethylindole:

l—[4-(5-methoxymethylindol-3-yl)butyl]-4-(benzofuran-
5-yl)piperazine; with 3-(3-aminopropyl) -5-hydroxyin-
dole:

l- [3-(5-hydroxyindol-3-yl)propyl
yl)piperazine; '

with 3-(2-aminoethyl)-5-methoxyindole:

1-[2-(5-methoxyindol-3-yl)ethyl
yl)piperazine;

with methyl 3-(3-aminopropyl)-5-indolecarboxylate: 50

1-[3-(5-methoxycarbonylindol—3-yl)propyl]-4-(benzofu-
ran- 5—y1)piperazine;

with ethyl 3-(2-aminoethyl)-5-indolecarboxylate:,

l-[2-(5-ethoxycarbonylindol-3-yl)ethyl]-4-(benzofuran-
5-yl)piperazine; 55

with 3-(4-aminobutyl)-5-fluoroindole:

l-[4-(5-fluoroindol-3-yl)butyl]-4-(benzofuran-5-yl)pip—
erazine;

with 3-(3-aminopropyl)-5-cyanoindole:

'1-[3-(5-cyanoindol-3-yl)propyl]-4-(benzofuran- 5-yl)pip-erazrne.

40

]-4-(benzofuran-5- 45

]-4-(benzofuran-5-

60

Example 6

Analogously to Example 5, reaction of 3.2 g of 3-(2— 65
aminoethyl)-5-methoxyindole with 1.3 equivalents of 6-[N,
N-bis(2-chloroethyl)arnino]chroman [obtainable by reaction

12

of 2-chloroacetyl chloride with 6-aminochroman and sub-
sequent reduction with diboranc] gives l-[2-(5-methoxyin-
dol-3-yl)ethyl]-4-(chroman-6-yl)piperazine.

The following are obtained analogously by reaction of
6—[N,N-bis(2-chloroethyl)amino]chroman with 3-(4-arni-
nobutyl)-5-methoxymethylindole:

1-[4-(5-methoxymethylindol—3-yl)butyl]-4-(chroman-6-
yl)piperazine;

with 3-(3-aminopropyl)-S-hydroxyindole:

1-[3-(5~hydroxyindol-3-yl)propyl]—4-(chroman-6-yl)-pip—
erazine;

with 3-(2-arninoethyl)-5-methoxyindole:

1-[2-(5—methoxyindol-3-yl)ethyl]-4-(chroman-6-yl)pip-
erazine;

with methyl 3-(3-aminopropyl)—5-indolecarboxylate:

1-[35(5—methoxycarbonylindol-3-yl)propyl]—4-(chroman-
6-yl)piperazine;

with ethyl 3-(2—aminoethyl)-5-indolecarboxylate:

l -[2-(5~ethoxycarbonylindol-3-y1)ethyl]-4~(chroman-6-
yl)piperazine;

with 3—(4~aminobutyl)-5-fiuoroindole:

1-[4—(5-fluoroindol-3-y1)butyl]—4-(chroman-6-yl)-pipera-
zrne;

with 3-(3-aminopropyl ) -5-cyanoindole:

1-[3-(5—cyanoindol-3-yl) propyl ]-4-(chroman-6-yl )pip-
erazine.

Example 7

A solution of 3.9 g of l-[4-(5-carboxyindol—3—yl)butyl]-
4—(2,3-dihydrobenzofuran-5-yl)piperazine in 250 m] of
DMF is treated with 1 g of N-methylmorpholine. A solution
of one equivalent of tert-butylamine in 5 ml of DMF, 1.3 g
of l-hydroxybenzotriazole and a solution of 1.9 g of N—(3-
dimethylaminopropyl)-N'-ethylcarbodiirnide hydrochloride
in 20 ml of DMF are added with stirring. The mixture is
stirred at room temperature for 16 hours and the filtrate is
evaporated. Customary working up gives l—[4-(5-N-tert-
butylcarbamoylindol-B-yl)butyl]-4—(2,3-dihydrobenzofu-
ran-5-yl)piperazine.

The following are obtained analogously by reaction with
ten-butylamine starting
from 1-[4—(5-carboxyindol’-3-yl)butyl]-4-(chroman-6-yl)-
piperazine:

1-[4-(5—N-tert-butylcarbamoylindol-3-yl)buty1]-4-(chro-
man-6-yl)piperazine:

from I-[4-(Sacyanoindol-S-yl)butyl]~4-(2—carboxybenzofu—
ran- 5-yl)piperazine:

1-[4-(5-cyanoindol—3—yl)butyl]-4-(2-N—tert-butyl-carbam-
oylbenzofuran- 5-yl)piperazine.

Example 8

A rrtixture of 2.1 g of I-[4-(S-methoxyindol—3-yl)butyl]~
4-(chroman-6-yl)piperazine[can be prepared according to
Example 1], 1.8 g of pyridine hydrochloride and 50 ml of
pyridine is boiled for 3 hours. It is cooled and evaporated,
and the residue is worked up in the customary manner and
gives 1-[4-(5-hydroxyindol—3-yl)-butyl]-4-(chroman-6-
yl)piperazine, m.p. 220°—222°.

The following are obtained analogously
from 1-[4—(5-methoxyindol-3-yl)butyl]-4-(2,3-dihydroben-
zofuran- 5-yl)piperazine: -

1-[4-(5-hydroxyindol-3-yl)butyl]-4-(2,3-dihydrobenzofu-
ran- S—yl)piperazine;
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from l-[4-(5—methoxyindol-3-yl)butyl]-4-(benzofuran-5-
yl)piperazine:

l -[4-(5-hydroxyindol-3—yl)butyl]-4-(benzofuran-S-
yl)piperazine;

from 1 —[4-(S-methoxycarbonylind0173-y1)butyl]-4-
(chromen—4-on-6-yl)piperazine: ‘

1-[4-(5-hydroxycarbonylindol-3-yl) butyl ]-4-(chromen—
4-on-6-yl) piperazine;

from 1-[4-(5-methoxymethylindol-3-yl)butyl]-4-(benzofu-
ran~ 5-yl)piperazine:

1—[4—(5—hydroxymethylindol-3-yl)butyl]-4-(benzofuran—
5-yl)piperazine;

from 1-[2—(5-methoxyindol-3-yl)ethyl]-4-(benzofi1ran-5-
yl)piperazine:

1-[2-(5-hydroxyindol-3-yl)ethyl]-4—(benzofuran-5-
yl)piperazine;

from l-[2-(5—methoxyindol-3-yl)ethyl]-4-(benzofuran-5-
yl)piperazine:

l-[2-(5-hydroxyindol-3-yl)ethy]]-4-(benzofuran-5-
yl)piperazine.

Example 9

Analogously to Example 1, starting from 3-(4-chlorobu-
tyl)-5-cyanoindole [obtainable by reaction of 5-cyanoindole
with 4-chlorobutyryl chloride to give 3-(4—chlorobutyryl)-
S-methoxyindole and subsequent reduction with
NaAlH2(OCH2CH20Cl-i3)2] by reaction with 1-(2-ethoxy—
carbonylbenzofuran-5-yl)piperazine [obtainable by reaction
of N,N—bis(2-chloroethyl)amine with 2~ethoxy-carbonyl-
S-aminobenzofuran] gives, after customary working up,
l-[4-(5-cyanoindol-3-yl)buty1]-4—(2-ethoxy-carbonylbenzo-
furan- 5-y1)piperazine, m.p. 221°—223° (dihydrochloride).

The following are obtained analogously by reaction
of 3-(4~chlorobutyl)-5-methoxyindole with l-(2-cyano-ben-
zofuran- 5-yl)piperazine:

l-[4—(5—methoxyindol-3-yl)bulyl]-4-(2-cyanobenzofuran-
5-yl)piperazine;

of 3—(4-chlorobutyl)-5,6-dimethoxyindole with 1-(chroman-
6-yl ) piperazine:

1-[4- (5,6-dimethoxyindol-3vy1)butyl
yl)piperazine;

of 3-(4-chlorobutyl)-5,6—difluoroindole with 1-(chroman-6-
yl)piperazine:

1-[4-(5,6-difluoroindol-3-yl)butyl]-4-(chroman-6-yl)pip-
erazine;

of methyl 3-(4-chlorobutyl)-6-indolecarboxylate with
1-(chroman-6-yl)piperazine:

1- [4-(6-methoycarbonylindol-3-yl)butyl]-4—(chroman-6-
yl)piperazine;

of ethyl 3-(3-chloropropyl)-6-indolecarboxylate with 1—(2-
cyanobenzofuran-5-y1)piperazine:

1-[3-(6-ethoxycarbony]indol-3-yl)propyl]-4-(2-cy—
anobenzofuran- 5-yl)piperazine;

of 3-(4-chlorobutyl)-5-methoxyindole with 1-(2-N-methyl-
carbamoylbenzofuran- 5-yl)piperazine:

1-[4-(5-methoxyindol-3-yl)butyl]-4-(2-N-methylcarbam-
oylbenzofuran- 5-yl)piperazine;

of 3-(4-chlorobutyl)-6-chloroindole with 1-(chromen-4—on-
6-yl)piperazine:

1-[4- (6-chloroindol-3-yl)butyl]-4-(chromen-4-on-6-
yl)piperazine;

of 3-(2—chloroethyl)-5-cyanoindole with 1-(chromen-4—on-
6-yl)piperazine:

]-4-(chroman-6-

10
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1-[2-(5-cyanoindol-3-yl)ethyl]-4-(chromen—4-on-6-
yl)piperazine;

of 3-(2-chloroethyl)~5,6-dichloroindole with l-(2,3-dihy-
drobenzofuran- S-yl)piperazine:

1—[2-(5,6-dichloroindol-3~yl)ethy1]—4-(2,3—dihydrobenzo—
furan- 5-yl)piperazine;

of 3-(4-chlorobutyl)-5-methoxycarbonylindole with 1-(2-
carboxybenzofuran-S-yl)piperazine:

l-[4-(5-methoxycarbonylindol-3-yl)butyl]-4-(2-carboxy-
benzofuran- 5-y])piperazine; ‘

. of 3-(2-chloroethyl)-5-methoxycarbonylindole with 4-(2-
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carboxybenzofuran-S-yl)pipen'dine:

l-[2-(5-methoxycarbonylindol-3-yl)ethy1]-4-(2-carboxy-
benzofuran~ 5-y1)piperazine;

of 3-(4-chlorobutyl)-6-methoxycarbonylindole with 4-(3-
carboxybenzofuran-S-yl)-4-hydroxypiperidine:

1-(4—(6-methoxycarbonylindol-3-yl)butyl]-4—(3—carboxy-
benzofuran— 5-y1)-4-hydroxypiperidine;

of 3-(4-chlorobuty1)-7—methoxycarbonylindole with 4-(3-
carboxybenzofuran-5-yl)-4<hydroxypiperidine;

1-[4-(7-methoxyearbonylindol-3-yl)buty1]—4-(3-carboxy-
benzofuran- 5-yl)-4-hydroxypiperidine;

of 3-(4-chlorobutyl)-5,6-dimeth6xyindole with 1—(2-car-
boxybenzofuran- 5-yl)piperazine:

1-[4-(5,G-dimethoxyindol-3-yl)butyl]‘4—(2-carboxyben- ‘
zofuran- S-yl)piperazine.

Example 10

A solution of 3.6 g of 1-[4-(5-methoxycarbonylindol-
3-yl)butyl]-4-(chromen-4-on-6~yl)piperazine in 40 ml of
THF is added dropwise with stirring at room temperature to
a suspension of 0.6 g of lithium aluminum hyride in 20 ml
of THE The mixture is then stirred for a further hour at 25°

C., 20 ml of dilute sodium hydroxide solution are added, the
mixture is filtered and the filtrate is worked up in the
customary manner. l-[4-(5-Hydroxymethylindol-3-yl)butyl]
-4-(chromen-4-on—6—yl)piperazine is obtained.

The following are obtained analagously by reduction
of 1-[4-(5-methoxycarbonylindol-3-yl)butyl]-4—(chroman—
6-yl)piperazine

l-[4-(5-hydr0xymethylindol—3-yl)butyl]—4~(chroman-
6-yl)piperazine;

of 1-[4-(5-methoxycarbonylindol-3-yl)butyl]-4—benzofuran-
5y1)piperazine

1-[4-(5-hydroxymethylindol-3—yl)buty1]-4-(benzofuran-
5-yl)piperazine;

of 1-[3-(5-rnethoxycarbonylindol-3-yl)propyl]-4-(chroman-
6-yl) piperidine

1-[3-(5-hydroxymethylindol-3-yl)propyl]-4-(chroman-6-
yl)piperidine

of 1-[2-(5-methoxycarbonylindol-3-yl)ethyl]-4-chroman-6-
yl) piperidine

1-[2-(5-hydroxymethylindol-3-yl)ethyl]-4-(chroman-6-
yl)piperidine.

Example 1]

HC] gas is passed into a boiling solution of 2.5 g of
l-[4-(5-carboxyindol-3-yl)butyl]-4-(2,3-dihydrobenzofu-
ran- 5—yl)piperazine in 50 ml of absolute methanol for 2
hours. The mixture is then boiled for a further hour, worked
up in the customary manner and gives 1-[4-(5-methoxycar-
bony]indol-3-yl)butyl]-4-(2,3-dihydrobenzofuran- 5-yl)pip-
erazine.
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The following are obtained analagously by esterification
of l-[4-(5-carboxyindol-3-yl)butyl]-4—(2,3-dihydrobenzofu-
ran- 5-yl)-4-hydroxypiperidine:

1- [4-(5-methoxycarbonylindol-3-yl)butyl]-4-(2,3-dihy-
drobcnzofuran- 5-yl)-4—hydroxypiperidine;

of 1-[4-(5-carboxyindol-3-yl)butyl]-4-(chroman-6-yl)-pip-
erazine:

l—[4-(5-methoxycarbonylindol-3-yl)butyl]-4-(chroman-
6-yl)piperazine;

of 1-[4-(5-cyanoindol-3—yl)butyl]-4—(2-carboxybenzofurar1-
5-yl)piperazine:

1- [4—(5-cyanoindol-3—yl)butyl]-4-(2-methoxycarbonyl-
benzofuran- 5—yl)piperazine.

Example A

Injection vials
A solution of 100 g of an active ingredient of the formula

I and 5 g of disodium hydrogen phosphate in 3 l of
double-distilled water is adjusted to pH 6.5 with 2N hydro-
chloric acid, sterile-filtered, filled into injection vials, lyo-
philized and sterile-sealed. Each injection via] contains 5 mg
of active ingredient.

Example B

Suppositories
A mixture of 20 mg of an active ingredient of the formula

I is melted with 100 g of soya lecithin and 1,400 g of cocoa
butter, poured into moulds and allowed to cool. Each sup-
pository contains 20 mg of active ingredient.

Example C

Solution

A solution of 1 g of an active ingredient of the formula I,
9.38 g of NaH2P04x2H2O, 28.48 g NazHPO4 x12 H20 and
0.1 g of benzalkonium chloride is prepared in 940 ml of
double-distilled water. The pH is adjusted to 6.8, and the
solution is made up to l l and sterilized by irradiation. This
solution can be used in the form of eyedrops.

Example D

Ointment

500 mg of an active ingredient of the formula I are mixed
with 99.5 g of petroleum jelly under aseptic conditions.

Example E

Tablets

A mixture of 1 kg of active ingredient of the formula I, 4

kg of lactose, 1. 2 kg of potato starch 0.2 kg of talc and 0.1
kg of magnesium stearate is compressed to tabletsin con-
ventional manner so that each tablet contains 10 mg of active
ingredient.

Example F

Coated tablets

Tablets are formed by compression analogously to
Example E and then covered in conventional manner with a

coating of sucrose, potato starch, talc, tragacanth and colo-rant.
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Example G

Capsules
2 kg of active ingredient of the formula I are filled into

hard gelatin capsules in conventional manner so that each
capsule contains 20 mg of the active ingredient.

Example H

Ampoules
A solution of 1 kg of active ingredient of the formula I in

60 l of double-distilled water is filled into ampoules and
lyophilized under aseptic conditions and the ampoules are
sealed under sterile conditions. Each ampoule contains 10
mg of active ingredient.

The preceding examples can be repeated with similar
success by substituting the generically or specifically
described reactants and/or operating conditions of this
invention for those used in the preceding examples.

From the foregoing description, one skilled in the art can
easily ascertain the essential characteristics of this invention,
and without departing from the spirit and scope thereof, can
make various changes and modifications of the invention to
adapt it to various usages and conditions.

What is claimed is:

1. A compound according to formula I

/—\ ' 1

Ind-Q—N Z-R‘

\_/
wherein

Ind is unsubstituted indol-3-yl, indol-3-yl monosubsti-

tuted by OH, 0A, CN, Hal, COR2 or CHZRZ, or
indol-B-yl polysubstituted by OH, 0A, CN, Hal, C0R2,
CHZR2 or combinations thereof;

R1 is benzofuran-S-yl, chroman-4-on-6-yl, 3-chr0men—6—
yl or chromen-4-on-6-y-l, which in each case is unsub-
stituted or monosubstituted by CN, CH20H, CHZOA or
COR“;

Q18 CmHZM;
Z is N;

A is alkyl having 1-6 C atoms;
Hal is F, Cl, Br or I;

R2 is OH, 0A, N112, NHA or NAZ;
R3is H, OH or CA; and
mis 2, 3 or4; or

a physiologically acceptable salt thereof.
2. A compound according to claim 1, wherein said com—

pound is:

(a) l-[4-(5—methoxyindol-3-yl)butyl]-4-(2-hydroxymeth-
ylbenzofuran- 5-yl)piperazine or a physiologically
acceptable salt thereof;

(b) l-[4—(5-cyanoindol-3-yl)butyl]—4—(2—ethoxycarbonyl-
benzofuran- 5-yl ) piperazine or a physiologically
acceptable salt thereof; or

(c) 1-[4-(5-cyanoindol-3-y1)butyl]-4-(2-carbamoylbenzo—
furan- S-yl) piperazine or a physiologically acceptable
salt thereof.

3. A compound according to claim 1, wherein Ind is
unsubstrtuted 1ndol3-yl, indol-3-yl monosubstituted by OH,

0A, CN, Hal, COR2 or CHER,,or indol-3-y-l disubstituted
by OH, 0A, CN, Hal, COR or CHZRZ.

4. A compound according to claim 1, wherein Ind is

indol-3-yl monosubstituted in the 5—position by OH, 0A,
CN, Hal, (20R2 or CH2RZ.
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5. A compound according to claim 1, wherein Ind is
indol-3-yl monosubstituted in the 4-, 6- or 7-position by OH,
OA, CN, Hal, COR2 or CH2R2.

6. A compound according to claim 1, wherein A is methyl
or ethyl.

7. A compound according to claim 1, wherein R1 is
benzofuran~5~y1, or chroman-4—on-6-yl which, in each case

is unsubstituted or monosubstituted by —CH20H,
—CONH2, ———C02A or —COzNHA.

8. A compound according to claim 1, wherein Q is
——(CH2)4—.

9. A compound according to claim 1, wherein Ind is
indol-3-yl substituted in the S-position by OH or CA.

10. A compound according to claim 1, wherein Ind is
indol-3-yl substituted in the 5~position by CONHz or CN.

11. A compound according to claim 1, wherein R1 is
unsubstituted benzofuran-S-yl or benzofuran-S-yl substi-
tuted by CN, CHZOH, CHZOA or CORZ.

10
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12. A compound according to claim 1, wherein R‘ is
chromen-4-on-6-yl.

13. A compound according to claim 1, wherein R1 is
unsubstituted 3-chromen-6-yl or 3-chromen—6—yl substituted

by CN, CHZOH, CHZOA or CORZ.
14. A compound according to claim 1, wherein Rl is

unsubstituted chroman-4-on-6-yl or chroman-4-on-6-yl sub-

stituted by CN, CHZOH, CH20A or CORZ.
15. A compound according to claim 1, wherein R1 is

unsubstituted chromen-4-on-6-yl or chromen-4-on-6-yl sub-

stituted by CN, CHZOH, CHZOA or CORZ.
16. A pharmaceutical composition comprising a com-

pound according to claim 1 and a pharmaceutically accept—
able carrier.

17. A‘composition according to claim 16, wherein said
compound is present in an amount of 02—500 mg.

* * * * I"
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EXHIBIT 3

Letter on Behalf of the Marketing Applicant Authorizing the Patent Owner to Rely upon

the Activities of the Marketing Applicant
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One Gateway Center, Suite 702 TEL 617 527 9933
Newton, MA 02458 FAX 617 965 04453PHARMACEUTICALS

Uncovering the possibilities. WWW.TROVISPHARMA.COM

March 14, 2011

VIA HAND DELIVERY

Mary C. Till

Legat Advisor

Office of Patent Legal Administration

Office of the Deputy Commissioner

For Patent Examination Policy

United States Patent and Trademark Office

PO. Box 1450

Alexandria. VA 22313-1450

Re: Patent Term Extension for U. 8. Patent No. 5,532,241

Dear Ms. Till:

On behalf of Trovis Pharmaceuticals LLC, Marketing Applicant for New Drug Application No. 22-567 for

VllBRYDTM (vilazodone hydrochloride), its predecessors and affiliates, l hereby authorize the patent owner of

record, Merck Patent GmbH, in connection with its application for extension of U.S. Patent No. 5,532,241 to

rely upon the activities of Trovis Pharmaceuticals LLC, its predecessors and affiliates, undertaken in

connection with seeking approval by the Food and Drug Administration of NBA No. 22-567. Trovis

Pharmaceuticals LLC is a licensee of Merck KGaA, of which Merck Patent GmbH is the trustee with respect to

patent matters, under this patent.

Respefltfully SU/bvfl/W
Caesar J. Belbel

EVP & Chief Legal Officer

 

Page 55



Page 56

Emu

Power of Attorney

Page 56



Page 57

ISSImace

igrl'i/IERCK

Merck Patent GmbH ~ Germany - Frankfurter Str. 250 - 64293 Darinstadt

Mary C. Till ' pm March 16, 2011

Legal Advisor Division/Dept. Patents Pharmaceuticals
Office of Patent Legal Administration Cam; Dr. Bauer ,
Office of the Deputy Commissioner phone + 49 6151 72-21 04

For Patent Examination Policy _ m + 49 6151 72-71 91

United States Patent and Trademark Office EM," ‘patent@merck.de
PO. Box 1450 “my
Alexandria, VA 22313-1450

USA Your ref.

VIA HAND DELIVERY

Re: Patent Term Extension for us. Patent No. 5,532,241

Dear Ms. Till:

This is to advise you that, as authorized representatives of Merck Patent GmbH ("Merck”),

owner of US. Patent No. 5,532,241 (“the ‘241 patent"), we hereby authorize Trovis Pharma—

ceuticals LLC, a subsidiary of Clinical Data, lnc., of One Gateway Center, Suite 702, Newton,

MA (“Travis”) to file and prosecute the patent term extension application purSUant to 35

U.S.C. §156 for the ‘241 patent ("the Application") on behalf of Merck, pursuantto 37 CFR

§1.730(c). We understand that counsel for McCarter & English, 265 Franklin Street, Boston,

MA. and Scott A.M. Chambers, counsel for Patton Boggs LLP, 8484 Westpark Drive, 9‘h

Floor, McLean. Virginia 22102 will file and prosecute the Application as Trovis' representa-

tive, pursuant to 37 CFR §1.730(c). and hereby grant McCarter & English and Patton Boggs

LLP any authorizations from Merck necessary for McCarter and English and Patton Boggs

LLP to act in this capacity.

Respectfully Submitted,

Merck Patent GmbH

i.V. i.V.

r. Bauer Dr. Wodopia

I

Merck Patent GmbH

l’ostl'ach . 64271 Darrnsladl Bankkontot‘ Geschfiftsfflhrcr: Page 57
Frankfurter Strait: 250 - 64293 Darmstadl 103648 Deutsche Bank AG. Dr. Wolfgang Loscn
’I‘elefon 06151/72-0 Fillale Darmstadt [31.2 508 .700 05] Sitz der Gesellschafl: DnrmstadtTnlar-Iv naval 111.7IOI‘ D.~r~.~«.:.\...
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VIIBRYD"(vilazodone hydrochloride) Tablets

HIGHLIGHTS OF PRESCRIBINC INFORMATION

These highlights do not include all the information needed to use
VIIBRYD" safely and effectively. See full prescribing information for
VIIBRYD.

VIIBRYD (vilazodone HCI) Tablets for oral administration
Initial U.S. Approval: 2011

 
 

WARNING: SUlCIDALlTY AND ANTIDEPRESSANT DRUGS

 

  

  
  

Seefullprescribing informationfor complete boxed warning.
Increased risk of suicidal thinking and behavior in children, adolescents,
and young adults taking antidepressants for major depressive disorder

(MDD) and other psychiatric disorders (5.1).
VIIBRYD is not a n roved for use in ediatric natients 8.4 .

 
 

INDICATIONS AND USAGE

VIIBRYD is indicated for the treatment of major depressive disorder (MDD).
The efficacy of VIIBRYD was established in two 8-week, placebo-controlled
trials in adult patients with MDD(1, l4).

DOSAGE AND ADMINISTRATION

o The recommended dose for VIIBRYD is 40 mg once daily (2).
o VIIBRYD should be titrated to the 40 mg dose, starting with an initial

dose of 10 mg once daily for 7 days, followed by 20 mg once daily for an
additional 7 days, and then increased to 40 mg once daily (2).

o VIIBRYD should be taken with food. Administration without food can

result in inadequate drug concentrations and may diminish effectiveness
(2, 12.3).

0 When discontinuing treatment, reduce the dose gradually (2.4).

—— DOSAGE FORMS AND STRENGTHS

VIIBRYD is available as 10 mg, 20mg and 40 mg tablets (3).

CONTRAINDICATIONS

- Monoamine Oxidase Inhibitors: Do not use VIIBRYD concomitantly
with an MAOI or within 14 days of stopping or starting an MAOI (4.1).

WARNINGS AND PRECAUTIONS

Clinical Worsening/Suicide Risk: Monitor patients for clinical worsening
and suicidal drinking or behavior (5. 1).
Serotonin Syndrome or Neuroleptic Malignant (NMS)—Iike Syndrome:
Can occur with treatment. Discontinue and initiate supportive treatment (5.2).

Reference ID: 2894777

Seizures: Can occur with treatment. Use with caution in patients with a
seizure disorder (5.3).
Abnormal Bleeding: Treatment can increase the risk of bleeding. Use with
caution in association with nonsteroidal anti-inflammatory drugs (NSAIDs),
aspirin, or other drugs that affect coagulation (5.4).
Activation of Mania/Hypomania: Can occur with treatment. Screen patients
for bipolar disorder (5.5).
Discontinuation of Treatment with VIIBRYD: A gradual reduction in dose
is recommended rather than an abrupt cessation (5.6).
Hyponatremia: Can occur in association with the syndrome of inappropriate
antidiuretic hormone secretion (SIADH) (5.7).

ADVERSE REACTIONS

The most common adverse reactions (incidence Z 5% and at least twice the
rate of placebo) are: diarrhea, nausea, vomiting, and insomnia (6).
To report SUSPECTED ADVERSE REACTIONS, contact Travis
Pharmaceuticals at 1-877-878-7200 or FDA at 1-800-FDA-1088 or

www. (Ila. gov/merlwatch.

——-———---——DRUG INTERACTIONS

MAOIs: Do not use VIIBRYD concomitantly with an MAOI or within 14
days of stopping or starting an MAOI (4.1, 7.1).
CYP3A4 inhibitors: The VIIBRYD dose should be reduced to 20 mg when
co-administered with CYP3A4 strong inhibitors (7.3).
CYP3A4 inducers: Concomitant use of VIIBRYD with inducers of CYP3A4

can result in inadequate drug concentrations and may diminish effectiveness.
The effect of CYP3A4 inducers on systemic exposure of vilazodone has not
been evaluated (7.3).

USE IN SPECIFIC POPULATIONS

Pregnancy: There are no controlled human data regarding VIIBRYD use
during pregnancy. Use only if the potential benefits outweigh the potential
risks (2.3, 8.1).
Nursing Mothers: There are no human data regarding VIIBRYD
concentrations in breast milk. Women should breast feed only if the potential
benefits outweigh the potential risks (8.3, 2.3).
Pediatric Use: The safety and efficacy of VIIBRYD in pediatric patients have
not been studied (8.4).
Geriatric Use: No dose adjustment is recommended on the basis of age (8.5).
Hepatic Impairment: No dose adjustment is recommended in patients with
mild or moderate hepatic impairment. VIIBRYD has not been studied in
patients with severe hepatic impairment (8.6).
Renal Impairment: No dose adjustment is recommended in patients with mild,
moderate, or severe renal impairment. (8.7).

See 17 for PATIENT COUNSELING INFORMATION and Medication
Guide.

Revised: January 2010
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FULL PRESCRIBING INFORMATION: CONTENTS" 8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

 WARD ' : <<Sl,il('.‘Il)Al..I'I'\" AND AN'I‘IDEI’RESSAN’I‘ DRUGS>> 8.2 Labor and Delivery
1 Il\DI(I.‘A'I'I()NS AND U SAG I?) 83 Nursing Mothers
2 DOSAGE AND ADzVIINIS'I‘RATION 8.4 Pediatric Use

2.1 Initial "[‘reatmcnt of Major Depressive Disorder 8.5 Geriatric Use
2.2 Maintenance/Continuation/131xtended 'l‘reatment 8.6 Hepatic Impairment
2.3 Dosing in Special Populations 8.7 Renal Impainnent
2.3 Discontinuing Treatment 8.8 Gender Effect
2.4 s\‘lonoaminc Oxidase Inhibitors (MAOI) 9 DRUG ABUSE AND DEPENDENCE

3 DOSAGE FORMS A NI) S'I‘RENG'I‘I-IS 9.1 Controlled Substance
4 CONTRAINDICATIONS 9.2 Abuse and Dependence

4.1 Monoamine Oxidase Inhibitors 10 OVERDOSAGE

5 WARNINGS AND PRECAUTIONS 10.1 Human Experience
5.] Clinical Worsening and Suicide Risk 10.2 Management of Overdose
5.2 Serotonin Syndrome or Neuroleptie Malignant Syndrome (NMS)— 1] DESCRIPTION

like Reactions 12 CLINICAL PHARMACOLOGY
5.3 Seizures 12.1 Mechanism of action

5.4 Almomial Bleeding 12.2 Pharmacodynamics
5.5 Activation of h-lania/I‘Iypomania 12.3 Phannacokineties
5.6 Discontinuation of Treatment with VILAZODONE 13 NONCLIN [CAL TOXICOLOGY

5.7 Hyponatremia 13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
6 ADVERSE REACTIONS 14 CLINICAL STUDIES

6.1 Clinical Studies Experience 16 HOW SUPPLIED/STORAGE AND HANDLING
7 DRUG INTERACTIONS 16.1 How Supplied

71 Central Nervous System (CNS)-Active Agents 16.2 Storage
7.2 Drugs that Interfere with I-lemostasis (e.g., NSAIDs, aspirin, and 17 PATIENT COUNSELING INFORMATION

warfarin) 17.1 Infomtation for Patients
7.3 Potential for Other Drugs to Affect Vilazodone 17.2 Medication Guide
7.4 Potential for Vilazodone to At‘l'ect Other Drugs *Scctions 0r subsections omitted from the full prescribing information
7.5 . Drugs Highly Bound to Plasma Protein are not listed
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FULL PRESCRIBING INFORMATION

WARNING: SUICIDALITY AND ANTIDEPRESSANT DRUGS

Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in children, adolescents,

and young adults in short-term studies of Major Depressive Disorder (MDD) and other psychiatric disorders. Anyone

considering the use of VIIBRYD or any other antidepressant in a child, adolescent, or young adult must balance this risk

with the clinical need. Short-term studies did not show an increase in the risk of suicidality with antidepressants compared to

placebo in adults beyond age 24; there was a reduction in risk with antidepressants compared to placebo in adults aged 65 and

older. Depression and certain other psychiatric disorders are themselves associated with increases in the risk of suicide.

Patients of all ages who are started on antidepressant therapy should be monitored appropriately and observed closely for

clinical worsening, suicidality, or unusual changes in behavior. Families and caregivers should be advised of the need for close

observation and communication with the prescriber. VIIBRYD is not approved for use in pediatric patients [see Warnings

and Precautions (5.1), Use in Specific Populations (8.4), and Patient Counseling Information (I 7.1)]

 
1 INDICATIONS AND USAGE

VIIBRYD is indicated for the treatment of major depressive disorder (MDD). The efficacy of VIIBRYD was established in two 8-week, randomized, double-blind,
placebo-controlled trials in adult patients with a diagnosis of MDD [see Clinical Studies (14)].

Major depressive disorder consists of one or more major depressive episodes. A major depressive episode (DSM-IV-TR) implies a prominent and relatively persistent
(nearly every day for at least 2 weeks) depressed or dysphoric mood that usually interferes with daily functioning, and includes at least 5 of the following 9 symptoms:
depressed mood, loss of interest in usual activities, significant change in weight and/or appetite, insomnia or hypersomnia, psychomotor agitation or retardation,
increased fatigaie, feelings of guilt or worthlessness, slowed thinking or impaired concentration, or a suicide attempt or suicidal ideation.

2 DOSAGE AND ADMINISTRATION

2.1 Initial Treatment of Major Depressive Disorder

The recommended dose for VIIBRYD is 40 mg once daily. VIIBRYD should be titrated, starting with an initial dose of 10 mg once daily for 7 days, followed by 20 mg
once daily for an additional 7 days, and then an increase to 40 mg once daily. VIIBRYD should be taken with food. VIIBRYD blood concentrations (AUC) in the fasted
state can be decreased by approximately 50% compared to the fed state, and may result in diminished effectiveness in some patients [see Pharmacokinetics (12.3)].

2.2 Maintenance/Continuation/Extended Treatment

The efficacy of VIIBRYD has not been systematically studied beyond 8 weeks. It is generally agreed that acute episodes of major depressive disorder require several
months or longer of sustained pharmacologic therapy. Patients should be reassessed periodically to determine the need for maintenance treatment and the appropriate
dose for treatment.

2.3 Dosing in Special Populations

Pregnant Women: Neonates exposed to serotonergic antidepressants late in the third trimester have developed complications requiring prolonged hospitalization,
respiratory support, and tube feeding. When treating pregnant women with VIIBRYD, consider whether the potential benefits outweigh the potential risks of treatment
[see Pregnancy (8.1)].

Nursing Molhers: There are no clinical data regarding the effect of VIIBRYD on lactation and nursing [see Nursing Mothers (8.3)]. Breastfeeding in women Heated
with VIIBRYD should be considered only ifthe potential benefit outweighs the potential risk.

Pediatric Patients: The safety and efficacy of VIIBRYD have not been studied in pediatric patients [see Pediatric Use (8.4)].

Geriatric Patients: No dose adjustment is recommended on the basis of age [see Geriatric Use (8.5)].

Hepatic Impairment: No dose adjustment is recommended in patients with mild or moderate hepatic impairment. VIIBRYD has not been studied in severe hepatic
impairment [see Hepatic Impairment (8.6)].

Renal Impairment: No dose adjustment is recommended in patients with mild, moderate, or severe renal impairment. [see Renal Impairment (8.7)].

Gender: No dose adjustment is recommended on the basis of gender [see Gender Eflect (8.8)].

2.4 Discontinuing Treatment

Discontinuation symptoms have been reported with discontinuation of serotonergic drugs such as VIIBRYD. Gradual dose reduction is recommended, instead of abrupt
discontinuation, whenever possible. Monitor patients for these symptoms when discontinuing VIIBRYD. If intolerable symptoms occur following a dose decrease or
upon discontinuation of treatment, consider resuming the previously prescribed dose and decreasing the dose at a more gradual rate [see Warnings andPrecautions
(56)]-

2.5 Monoamine Oxidase Inhibitors (MAOI)

At least 14 days must elapse between discontinuation of an MAOI and initiation of therapy with VIIBRYD. In addition, at least 14 days must be allowed afier stopping
VIIBRYD before starting an MAOI [see Contraindications (4. I)].
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3 DOSAGE FORMS AND STRENGTHS

VIIBRYD Tablets are available as 10 mg, 20 mg and 40 mg immediate-release, film-coated tablets.
10 mg pink, oval tablet, debossed with IO on one side
20 mg orange, oval tablet, debossed with 20 on one side
40 mg blue, oval tablet, debossed with 40 on one side

4 CONTRAINDICATIONS

4.1 Monoamine Oxidase Inhibitors

VIIBRYD must not be used concomitantly in patients taking MAOIs or in patients who have taken MAOIs within the preceding 14 days due to the risk of serious,
sometimes fatal, drug interactions with serotonergic drugs. These interactions have been associated with symptoms that include tremor, myoclonus, diaphoresis, nausea,
vomiting, flushing, dizziness, hypertliennia with features resembling neuroleptic malignant syndrome, seizures, rigidity, autonomic instability with possible rapid
fluctuations of vital signs, and mental status changes that include extreme agitation progressing to delirium and coma. Allow at least 14 days afler stopping VIIBRYD
before starting an MAO] [see Drug Interactions (7. I )].

5 WARNINGS ANl) PRECAUTIONS

5.1 Clinical Worsening and Suicide Risk
Patients with major depressive disorder (MDD), both adult and pediatric, may experience worsening of their depression and/or the emergence of suicidal ideation and
behavior (suicidal ity) or unusual changes in behavior, whether or not they are taking antidepressant medications, and this risk may persist until significant remission
occurs. Suicide is a known risk of depression and certain other psychiatric disorders, and these disorders themselves are the strongest predictors of suicide. There has
been a long-standing concem, however, that antidepressants may have a role in inducing worsening of depression and the emergence of suicidality in certain patients
during the early phases of treatment. Pooled analyses of short-term placebo-controlled studies of antidepressant drugs (selective serotonin reuptake inhibitors [SSRIs]
and others) showed that these drugs increase the risk of suicidal thinking and behavior (suicidality) in children, adolescents, and young adults (ages 18-24) with MDD
and other psychiatric disorders. Short-tenn studies did not show an increase in the risk of suicidality with antidepressants compared to placebo in adults beyond age 24',
there was a reduction with antidepressants compared to placebo in adults aged 65 and older.

The pooled analyses of placebo-controlled studies in children and adolescents with MDD, obsessive compulsive disorder (OCD), or other psychiatric disorders included
a total of 24 short-term studies of 9 antidepressant drugs in over 4,400 patients. The pooled analyses of placebo-controlled studies in adults with MDD or other
psychiatric disorders included a total of 295 short-temr studies (median duration of 2 months) of 11 antidepressant drugs in over 77,000 patients. There was
considerable variation in risk of suicidality among drugs, but a tendency toward an increase in the younger patients for almost all drugs studied. There were differences
in absolute risk ofsuicidality across the different indications, with the highest incidence in MDD. The risk differences (drug vs. placebo), however, were relatively
stable within age strata and across indications. These risk differences (drug-placebo difference in the number of cases of suicidality per 1000 patients treated) are
provided in Table I.

Table l

——

_

6 fewer cases

No suicides occurred in any of the pediatric studies. There were suicides in the adult studies, but the number was not sufficient to reach any conclusion about drug effecton suicide.

 

 

 

 
  

  

  

It is unknown whether the suicidality risk extends to longer-term use, i.e., beyond several months. However, there is substantial evidence from placebo-controlled
maintenance studies in adults with depression that the use of antidepressants can delay the recurrence of depression.

All patients being treated with antidepressants for any indication should be monitored appropriately and observed closely for clinical worsening, suicidality,
and unusual changes in behavior, especially during the initial few months of a course of drug therapy, or at times of dose changes, either increases ordecreases.

The following symptoms, anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia (psychomotor restlessness), hypomania,
and mania, have been reported in adult and pediatric patients being treated with antidepressants for major depressive disorder as well as for other indications, both
psychiatric and nonpsychiatric. Although a causal link between the emergence of such symptoms and either the worsening of depression and/or the emergence of
suicidal impulses has not been established, there is concern that such symptoms may represent precursors to emerging suicidality.

Consideration should be given to changing the therapeutic regimen, including possibly discontinuing the medication, in patients whose depression is persistently worse,
or who are experiencing emergent suicidality or symptoms that might be precursors to worsening depression or suicidality, especially if these symptoms are severe,
abrupt in onset, or were not pan of the patients presenting symptoms.

If the decision has been made to discontinue treatment, medication should be tapered, as rapidly as is feasible, but with recognition that abrupt discontinuation can be
associated with certain symptoms [see Warnings and Precautions (5.6) and Dosage andAdministration (2.4)].

Families and caregivers of patients being treated with antidepressants for major depressive disorder or other indications, both psychiatric and nonpsychiatric, should be
alerted about the need to monitor patients for the emergence of agitation, irritability, unusual changes in behavior, and the odier symptoms described above, as well as
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the emergence of suicidality, and to report such symptoms immediately to healthcare providers. Such monitoring should include daily observation by families and
caregivers. Prescriptions for VIIBRYD should be written for the smallest quantity of tablets consistent with good patient management, in order to reduce the risk of
overdose [see also Patient Counselirig Information (17.1)].

Screening patients for bipolar disorder
A major depressive episode may be the initial presentation of bipolar disorder. It is generally believed (though not established in controlled studies) that treating such an
episode with an antidepressant alone may increase the likelihood of precipitation of a mixed/manic episode in patients at risk for bipolar disorder. Whether any of the
symptoms described above represent such a conversion is unknown. However, prior to initiating treatment with an antidepressant, patients with depressive symptoms
should be adequately screened to determine if they are at risk for bipolar disorder; such screening should include a detailed psychiatric history, including a family
history of suicide, bipolar disorder, and depression. It should be noted that VIIBRYD is not approved for use in treating bipolar depression.

5.2 Serotonin Syndrome or Neuroleptic Malignant Syndrome (NMS)-like Reactions
The development of a potentially life-threatening serotonin syndrome or Neuroleptic Malignant Syndrome (NMS)-like reactions has been reported with antidepressants
alone, but particularly with concomitant use of serotonergic drugs (including triptans) with drugs that impair metabolism of serotonin (including MAOIs), or with
antipsychotics or other dopamine antagonists. Symptoms of serotonin syndrome were noted in 0.1% of patients treated with VIIBRYD. Serotonin syndrome symptoms
may include mental status changes (e.g., agitation, hallucinations, coma), autonomic instability (e.g., tachycardia, labile blood pressure, hyperthennia), neuromuscular
aberrations (e.g., hyperreflexia, incoordination) and/or gastrointestinal symptoms (e. g., nausea, vomiting, diarrhea). Serotonin syndrome, in its most severe form can
resemble NMS, which includes hyperthermia, muscle rigidity, autonomic instability with possible rapid fluctuation ofvital signs, and mental status changes. Patients
should be monitored for the emergence of serotonin syndrome or NMS-like signs and symptoms.

The concomitant use of VIIBRYD with MAOIs intended to treat depression is contraindicated. [see Contraindications (4.1)].

If concomitant treatment of VIIBRYD with a 5—hydroxytryptamine receptor agonist (triptan) is clinically warranted, careful observation of the patient is advised,
particularly during treatment initiation and dose increases [see Drug Interactions (7.1)].

The concomitant use of VIIBRYD with serotonin precursors (such as tryptophan) is not recommended [see Drug Interactions (7.1)].

Treatment with VIIBRYD and any concomitant serotonergic (SSRI, serotonin—norepinephrine reuptake inhibitor [SNRI], triptan, buspirone, tramadol, etc.) or
antidopaminergic drugs, including antipsychotics, should be discontinued immediately if the above events occur and supportive symptomatic treatment should be
initiated.

5.3 Seizures

VIIBRYD has not been systematically evaluated in patients with a seizure disorder. Patients with a history of seizures were excluded from clinical studies. Like other
antidepressants, VIIBRYD should be prescribed with caution in patients with a seizure disorder.

5.4 Abnormal Bleeding
The use of drugs that interfere with serotonin reuptake inhibition, including VIIBRYD, may increase the risk of bleeding events. Concomitant use of aspirin,
nonsteroidal anti-inflammatory drugs (NSAIDS), warfarin, and other anticoagulants may add to this risk. Case reports and epidemiological studies (case-control and
cohort design) have demonstrated an association between use of drugs that interfere with serotonin reuptake and the occurrence of gastrointestinal bleeding. Bleeding
events related to SSRls have ranged from ecchyniosis, hernatoma, epistaxis, and petechiae to life-threatening hemorrhages.

Patients should be cautioned about the risk of bleeding associated with the concomitant use of VIIBRYD and NSAIDs, aspirin, or other drugs that affect coagulation or
bleeding.

5.5 Activation of Mania/Hypomania
Symptoms ofmania/hypomania were reported in 0.1% of patients treated with VIIBRYD in clinical studies. Activation of mania/hypomania has also been reported in a
small proportion of patients with major affective disorder who were treated with other antidepressants. As with all antidepressants, use VIIBRYD cautiously
in patients with a history or family history of bipolar disorder, mania, or hypomania.

5.6 Discontinuation of Treatment with VIIBRYD

There have been reports of adverse events occurring upon discontinuation of serotonergic antidepressants, particularly when discontinuation is abrupt, including the
following: dysphoric mood, irritability, agitation, dizziness, sensory disturbances (e.g., paresthesia, such as electric shock sensations), anxiety, confusion, headache,
lethargy, emotional lability, insomnia, hypomania, tinnitus, and seizures. While these events are generally self-limiting, there have been reports of serious
discontinuation symptoms.

Monitor patients for these symptoms when discontinuing VIIBRYD. Reduce the dose gradually whenever possible. If intolerable symptoms occur following a decrease
in the dose or upon discontinuation of treatment, consider resuming the previously prescribed dose. Subsequently, the dose may be decreased, but at a more gradual rate
[see Dosage and Administration, (2.4)].

5.7 Hyponatremia
Although no cases of hyponatremia resulting from VIIBRYD treatment were reported in the clinical studies, hyponatremia has occurred as a result of treatment with
SSRIs and SNRls. In many cases, hyponatremia appears to be the result of the syndrome of inappropriate antidiuretic hormone secretion (SIADH). Cases with serum
sodium lower thanl 10 mmol/L have been reported. Elderly patients may be at greater risk of developing hyponatremia with SSRIs. Also, patients taking diuretics or
who are otherwise volume depleted can be at greater risk. Discontinuation of VIIBRYD in patients with symptomatic hyponatremia and appropriate medical
intervention should be instituted. Signs and symptoms of hyponatremia include headache, difficulty concentrating, memory impairment, confusion, weakness, and
unsteadiness, which can lead to falls. Signs and symptoms associated with more severe and/or acute cases have included hallucination, syncope, seizure, coma,
respiratory arrest, and death.

6 ADVERSE REACTIONS

6.1 Clinical Studies Experience
The most commonly observed adverse reactions in VIIBRYD-treated MDD patients in placebo-controlled studies (incidence 2 5% and at least twice the rate of placebo)
were: diarrhea, nausea, vomiting, and insomnia.

Patient Exposure
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The safety of VIIBRYD was evaluated in 2,177 patients (18-70 years of age) diagnosed with MDD who participated in clinical studies, representing 552 patient-years
of exposure. In an open-label 52 week study at 40 mg daily, 599 patients were exposed to VIIBRYD for a total of 348 patient-years.

The information presented in these sections was derived from studies of VIIBRYD 40 mg daily in major depressive disorder including: 1) 2 placebo-controlled 8-week
studies in 861 patients, including 436 receiving vilazodone', and 2) an open-label 52-week study of 599 patients. These studies included a titration period of 10 mg daily
for 7 days followed by 20 mg daily for 7 days. In these clinical trials, VIIBRYD was administered with food.

Because clinical trials are conducted under widely varying conditions and varying lengths of time, adverse reaction rates observed in the clinical trials of a drug cannot
be directly compared to rates in the clinical studies of another drug and may not reflect rates observed in practice.

Adverse reactions reported as reasons for discontinuation of treatment
In the placebo-controlled studies of MDD there was no single adverse reaction leading to discontinuation in > 1% of the patients. Overall, 7.1% of the patients who
received VIIBRYD discontinued treatment due to an adverse reaction, compared with 3.2% ofplacebo-treated patients in these studies.

Common adverse reactions 'in placebo—controlled MDD studies
Table 2 shows the incidence of common adverse reactions that occurred in Z 2% of VIIBRYD-treated MDD patients (and greater than in placebo-treated patients) in the
placebo-controlled studies.

Table 2: Common Adverse Reactions Occurrin_ in 22% of VIIBRYD—treated Patients and > Placebo-treated Patients

System Organ Class VIIBRYD

Preferred Term 40 mgday
N=436

2

2

 

 
 
 

 
 
 

2
||

8U

  
8

3

s

Dizziness

a

/\

  
Abnormal dreams

/\ b—lLibido decreased 
 

Orgasm abnomial * *

General disorders

/\ ._.

/\

/\

2

Metabolism and nutrition disorders

3

2

4

3

3

4

2

2

3

2   
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*lncludes restlessness, akathisia, and restless legs syndrome

”Includes orgasm abnormal and anorgasmia

*“Male patients only (Placebo n=182; VIIBRYD n=l70)

Table 3: Sexual Adverse Reactions: Percentage in the Placebo-Controlled Studies

—“—
Preferred Term VIIBRYD Placebo VIIBRYD Placebo

N= 170 N= 182 N=266 N=251

   
  

 
Abnormal orgasm"

Erectile dysfunction

Sexual dysfunction

- Not applicable
*lncludes anorgasmia

  

Laboratory Tests
VIIBRYD has not been associated with any clinically important changes in laboratory test parameters in serum chemistry (including liver function tests), hematology
and urinalysis, as measured in placebo-controlled studies. These studies include analysis of (1) mean change from baseline and (2) the proportion of patients meeting
criteria for potentially clinically significant changes from baseline. Results from a 52-week open-label study were consistent with the findings from the placebo-controlled studies.

ECG

VIIBRYD has not been associated with any clinically significant effect on ECG parameters, including QT, QTc, PR and QRS intervals, or with any arrhythmogenic
potential. ECGs were evaluated in a thorough QTc study at doses up to 80 mg daily with food and in the placebo-controlled studies [see Pharmacodynamics (12.2)].

Vital Signs
VIIBRYD has not been associated with any clinically significant effect on vital signs, including systolic and diastolic blood pressure and heart rate, as measured in
placebo-controlled studies. These studies included analyses of (1) change from baseline, and (2) the proportion of patients meeting criteria for potentially clinically
significant changes from baseline. Results from a 52—week open-label study were consistent with the findings from the placebo-controlled studies.

Weight
VIIBRYD had no effect on body weight as measured by the mean change from baseline in the 8-week, placebo-controlled studies. The mean changes in weight were
+0.16 kg in the VIIBRYD group and +0.18 kg in the placebo group. The proportions ofpatients with a weight gain _>_ 7% were 0.9% in the VIIBRYD group and 1.2%
in the placebo group. The proportions ofpatients with a weight decrease Z 7% were 1.4% in the VIIBRYD group and 1.4% in the placebo group.

Other adverse reactions observed in clinical studies

The following listing does not include reactions: 1) already listed in previous tables or elsewhere in labeling, 2) for which a drug cause was remote, 3) which were so
general as to be uninfonnative, 4) which were not considered to have significant clinical implications, or 5) which occurred at a rate equal to or less than placebo.

Reactions are categorized by body system according to the following definitions: frequent adverse reactions are those occurring in at least 1/ 100 patients; infrequent
adverse reactions are those occurring in 1/ 100 to l/ 1000 patients; rare reactions are those occurring in fewer than 1/1000 patients:

Cardiac disorders: infrequent: ventricular extrasystoles

Eye disorders: frequent: vision blurred, dry eye; infrequent: cataracts

General disorders: infrequent: feeling abnormal

Metabolism and nutrition disorders: frequent: decreased appetite

Nervous Systemzfrequent: sedation, migraine; infrequent: dysgeusia

Psychiatric disorders: infrequent: panic attack, mania

Renal and Urinary disorder: infrequent: pollakiuria

Skin and subcutaneous tissue disorders: frequent: hyperhidrosis, night sweats

7 DRUG INTERACTIONS

7.1 Central Nervous System (CNS)-Active Agents
The risk of using VIIBRYD in combination with other CNS-active drugs has not been systematically evaluated. Consequently, use caution when VIIBRYD is
prescribed in combination with other CNS-active drugs.
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Monoamine Oxidase Inhibitors (MAOI)
Adverse reactions, some of which are serious or fatal, can develop in patients who use MAOIs or who have recently been discontinued from a MAOI and started on
antidepressant(s) with phamracological properties similar to VIIBRYD (e.g. SSRIs), or who have recently had SSRI therapy discontinued prior to initiation of an
MAOI. Do not prescribe VIIBRYD concomitantly with an MAOI or within 14 days of discontinuing or starting an MAOI [see Contraindications (4.1)].

Serotonergic Drugs
Based on the mechanism of action of VIIBRYD and the potential for serotonin toxicity, also known as serotonin syndrome, caution is advised when VIIBRYD is
coadministered with other drugs that may affect the serotonergic neurotransmitter systems (e.g., MAOI, SSRls, SNRIs, triptans, buspirone, tramadol, and tryptophan
products etc.) [see Warnings and Precautions (5.2)].

7.2 Drugs that Interfere with Hemostasis (e.g., NSAIDs, Aspirin, and Warfar‘in)
Serotonin release by platelets plays an important role in hemostasis. Epidemiological studies of case-control and cohort design have demonstrated an association
between use of psychotropic drugs that interfere with serotonin reuptzd<e and the occurrence of upper gastrointestinal bleeding. These studies have also shown that
concurrent use of an NSAID or aspirin may potentiate this risk of bleeding. Altered anticoagulant effects, including increased bleeding, have been reported when SSRIs
and SNRls are coadministered with warfarin. Patients receiving warfarin therapy should be carefully monitored when VIIBRYD is initiated or discontinued [see
Abnormal Bleeding (5.4)].

7.3 Potential for Other Drugs to Affect Vilazodone

Figure 1. Impact ofother drugs on Vilazodone PK

Change due to PK. Fold Change and9t)% CI Recomnthflon

Etlnml: Crmx No dose adjtstrmnt
AUC

CYP3A4 Inhibitors:
Ketoconazole Crmx t—Q—t Maxirmm dose: 20 rig

AUC PM
Proton Purim Inhibitors:
Parnopraznk Crmx No dose adjtstment

AUC >01

0.50 1.00 1.50 2.00

Change relative to reference

Inhibitors of CYP3A4

Metabolism by CYP3 A4 is a major elimination pathway for vilazodone. Concomitant use of VIIBRYD and strong inhibitors of CYP3A4 (e. g., ketoconazole) can
increase vilazodone plasma concentrations by approximately 50% (see Figure l). The VIIBRYD dose should be reduced to 20 mg if cry-administered with a strong
inhibitor of CYP3 A4. During co-administration with moderate inhibitors of CYP3A4 (e. g., erythromycin), the VIIBRYD dose should be reduced to 20 mg for patients
with intolerable adverse events. No dose adjustment is recommended when VIIBRYD is co-administered with mild inhibitors of CYP3A4 (e.g., cimetidine).

Inducers of CYP3A4

Concomitant use of VIIBRYD with inducers of CYP3A4 has the potential to reduce vilazodone systemic exposure. However, the effect of CYP3A4 inducers on
vilazodone plasma concentrations has not been evaluated.

Inhibitors of other CYP enzymes
Concomitant administration of VIIBRYD with inhibitors of CYPZCl9 and CYP2D6 is not expected to alter plasma concentrations of vilazodone. These isofonns are
minor elimination pathways in the metabolism of vilazodone. In vitro studies have shown that CYP1A2, CYP2A6, CYP2C9 and CYP2E1 have minimal contribution to
the metabolism of vilazodone.

7.4 Potential for Vilazodone to Affect Other Drugs

Drugs metabolized by CYP1A2, CYP2C9, CYP2D6, CYP3A4 or CYP2C19.
Coadministration of VIIBRYD with substrates for CYP1A2, CYP2C9, CYP3A4, or CYP2D6 is unlikely to result in clinically significant changes in the concentrations
of the CYP substrates. A study in healthy subjects found that VIIBRYD (20 mg/day for 8-10 days) had no effect on the pharmacokinetics of caffeine, flurbiprofen,
nifedipine or debrisoquine, probes for CYP1A2, CYP2C9, CYP3A4, and CYP2D6, respectively. VIIBRYD coadministration with mephenytoin to healthy subjects
resulted in a small (1 1%) increase in mephenytoin biotransformation, suggestive of a minor induction of CYP2C19. In vitro studies have shown that VIIBRYD is a
moderate inhibitor of CYP2C19 and CYP2D6.

Drugs metabolized by CYP2C8 _
Coadministration of VIIBRYD with a CYP2C8 substrate may lead to an increase in concentration of the other drug. In vitro studies suggest that VIIBRYD may inhibit
the biotransformation of substrates of CYP2C8. The effect of VIIBRYD on CYP2CS activity has not been tested in vivo.

Induction of CYP isoforms

VIIBRYD did not induce CYP1A1, 1A2, 2A6, 2B6, 2C9, 2C19, 2D6, 2E1, 3A4 or 3A5 in an in vitro study in cultured human hepatocytes. Chronic administration of
vilazodone is unlikely to induce the metabolism of drugs metabolized by these major CYP isofonns.

7.5 Drugs Highly Bound to Plasma Protein
The interaction between vilazodone and other highly protein-bound drugs has not been evaluated. Because vilazodone is highly bound to plasma protein, administration
of VIIBRYD to a patient taking another drug that is highly protein bound may cause increased free concentrations of the other drug.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Teratogem'c Effects
Pregnancy Category C
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Vilazodone caused some developmental toxicity in rats, but was not teratogenic in rats or rabbits. There are no adequate and well-controlled studies of VIIBRYD in
pregnant women. When treating pregnant women with VIIBRYD, carefully consider whether the potential benefits outweigh the potential risks of treatment.

No teratogenic effects were observed when vilazodone was given to pregnant rats or rabbits during the period of organogenesis at oral doses up to 200 and 36
mg/kg/day, respectively. These doses are 48 and 17 times, in rats and rabbits, respectively, the maximum recommended human dose (MRHD) of 40 mg on a mg/m2
basis. Fetal body weight gain was reduced, and skeletal ossification was delayed in both rats and rabbits at these doses; these effects were not observed at doses up to 10
times the MRI-ID in rats or 4 times the MRHD in rabbits.

When vilazodone was administered to pregnant rats at an oral dose of 30 times the MRHD during the period of organogenesis and throughout pregnancy and lactation,
the nutnber of live born pups was decreased. There was an increase in early postnatal pup mortality, and among surviving pups there was decreased body weight,
delayed maturation, and decreased fertility in adulthood. There was some maternal toxicity at this dose. These effects were not seen at 6 times the MRHD.

Nonteratogenic Effects
Neonates exposed to serotonergic antidepressants late in the third trimester have developed complications requiring prolonged hospitalization, respiratory support, and
tube feeding. Such complications can arise immediately upon delivery. Reported clinical findings have included respiratory distress, cyanosis, apnea, seizures,
temperature instability, feeding difficulty, vomiting, hypoglycemia, hypotonia, hypertonia, hyperreflexia, tremor, jitteriness, irritability, and constant crying. These
features are consistent with either a direct toxic effect of serotonergic antidepressants or, possibly, a drug discontinuation syndrome. It should be noted that, in some
cases, the clinical picture is consistent with serotonin syndrome [see Warnings and Precautions (5. 2)].

8.2 Labor and Delivery
The effect of VIIBRYD on labor and delivery in humans is unknown. VIIBRYD should be used during labor and delivery only if the potential benefit outweighs the
potential risk.

8.3 Nursing Mothers
Vilazodone is excreted into the milk of lactating rats. The effect of VIIBRYD on lactation and nursing in humans is unknown. Breast feeding in women treated with
VIIBRYD should be considered only if the potential benefit outweighs the potential risk to the child.

8.4 Pediatric Use

Clinical studies on the use of VIIBRYD in pediatric patients have not been conducted; therefore, the safety and effectiveness of VIIBRYD in the pediatric population
have not been established. VIIBRYD is not approved for use in pediatric patients [see Box Warning and Warnings and Precautions (5.1)].

8.5 Geriatric Use

No dose adjustment is recommended on the basis of age (see Figure 2). Results from a single-dose (20 mg) phannacokinetic study in elderly (> 65 years-old) vs. young
(24-55 years-old) subjects demonstrated that the pharmacokinetics were generally similar between the two age groups.

Ofthe 2177 patients in clinical studies with VIIBRYD, 37 (1.7%) were 65 years of age or older, and 272 (12.5%) were 55 to 64 years of age.

Greater sensitivity of some older individuals cannot be ruled out [see Dosage andAdministration (2.3)].

Serotonergic antidepressants have been associated with cases of clinically significant hyponatremia in elderly patients, who may be at greater risk for this adverse event
[see Warnings and Precautions (5. 7)].

8.6 Hepatic Impairment
Vilazodone is eliminated primarily by hepatic metabolism. In mild and moderate hepatic impairment, no dose adjustment is necessary (see Figure 2). VIIBRYD has not
been studied in patients with severe hepatic impairment [see Dosage and Administration (2. 3)].

8.7 Renal Impairment
ln mild, moderate, and severe renal impairment, no dose adjustment is necessary (see Figure 2 below) [see Dosage andAdministration (2. 3)].

8.8 Gender Effect

Afier adjustment for body weight, the systemic exposures between males and females are similar (see Figure 2).
Figure 2. Impact of Intrinsic Factors on Vilazodonc PK
Population Desaiption PK Fold Clmnge and 90°/oCl Recommendation
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9 DRUG ABUSE AND DEPENDENCE

9.1 Controlled Substance
VIIBRYD is not a controlled substance.

9.2 Abuse and Dependence . . .
VIIBRYD has been systematically studied in animals and did not demonstrate abuse or dependence potential. While VIIBRYD has not been systematically studied in
humans for its potential for abuse, there was no suggested evidence of drug-seeking behavior in the clinical studies. However, it is not possible to predict on the basis of
clinical experience the extent to which a CNS active drug will be misused, diverted, and/or abused once marketed. Consequently, physicians should carefully evaluate
patients for a history of drug abuse and follow such patients closely, observing them for signs of misuse or abuse of VIIBRYD (e.g., development of tolerance, drug-
seeking behavior, increases in dose).

10 OVERDOSAGE

10.1 Human Experience
There is limited clinical experience regarding human overdosage with VIIBRYD. Four patients and 1 patient’s child experienced an overdose of VIIBRYD; all
recovered. The adverse reactions associated with overdose of VIIBRYD at doses of 200-280 mg as observed in clinical trials included serotonin syndrome, lethargy,
restlessness, hallucinations, and disorientation.

10.2 Management of Overdose

Consult a Certified Poison Control Center for up-to-date guidance and advice. Telephone numbers for certified poison control centers are listed in the Physicians’ Desk
Reference® (PDR). No specific antidotes for vilazodone are known. In case of an overdose, provide supportive care, including close medical supervision and
monitoring. Treatment should consist of those general measures employed in the management of overdosage with any drug. Consider the possibility of multiple drug
overdose. Ensure an adequate airway, oxygenation, and ventilation. Monitor cardiac rhythm and vital signs. General supportive and symptomatic measures are also
reconnnendcd. Gastric lavage with a large-bore orogastric tube with appropriate airway protection, if needed, may be considered. Removal of vilazodone by dialysis has
not been studied; however, the high volume of distribution of vilazodone suggests that dialysis will not be effective in reducing vilazodone plasma concentrations.

11 DESCRIPTION

VIIBRYD Tablets for oral administration contain polymorph Form IV vilazodone hydrochloride (HCI), a selective serotonin reuptake inhibitor and a SHTM receptor
partial agonist.

Vilazodone HCl is 2-benzofurancarboxamide, 5—[4-[4—(5—cyano-1H-indol-3-yl)butyl]-1-piperazinyl]-, hydrochloride (1:1). Its molecular weight is 477.99. The
structural fonnula is:

  _ ,

<17“ ol W .

H

In addition to the active ingredient, VIIBRYD Tablets contain lactose monohydrate, microcrystalline cellulose, magnesium stearate, colloidal silicon dioxide, polyvinyl
alcohol, titanium dioxide, polyethylene glycol, talc, FD&C Blue #1 (40 mg only), FD&C Yellow #6 (20 mg only) and FD&C Red #40 (10 mg only).

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of action

The mechanism of the antidepressant effect of vilazodone is not fully understood but is thought to be related to its enhancement of serotonergic activity in the CNS
through selective inhibition of serotonin reuptake. Vilazodone is also a partial agonist at serotonergic 5-HT1 A receptors; however, the net result of this action on
serotonergic transmission and its role in vilazodone’s antidepressant effect are unknown.

12.2 Pharmacodynamics
Vilazodone binds with high affinity to the serotonin reuptake site (Ki= 0.1 nM), but not to the norepinephrine (Ki=56 nM) or dopamine (Ki=37 nM) reuptake sites.
Vilazodone potently and selectively inhibits reuptake of serotonin (ng0= 1.6 nM). Vilazodone also binds selectively with high affinity to 5-HT” receptors (IC50=2.1
nM) and is a 5-HT1A receptor partial agonist.

Thorough QT Study: Treatment with VIIBRYD did not prolong the QTc interval. The effect of vilazodone (20, 40, 60, and 80 mg) on the QTc interval was evaluated in
a randomized, placebo-, and active-controlled (moxifioxacin 400 mg), parallel-group, thorough QTc study in 157 healthy subjects. The study demonstrated an ability to
detect small effects. The upper bound of the 90% confidence interval for the largest placebo-adjusted, baseline-corrected QTc interval was below 10 msec, based on the
individual correction method (QTcI). This is below the threshold for clinical concem. However, it is unknown whether 80 mg is adequate to represent a high clinical
exposure condition.

12.3 Pharmacokinetics

Vilazodone activity is due primarily to the parent drug. The pharrnacokinetics of vilazodone (5 mg — 80 mg) are dose-proportional. Accumulation of vilazodone is
predictable from single dose data, does not vary with dose, and steady-state is achieved in about 3 days. Elimination ofvilazodonc is primarily by hepatic metabolism
with a terminal hal f—life of approximately 25 hours. At steady-state, afler daily dosing of VIIBRYD 40 mg under fed conditions, the mean me value is 156 ng/mL, and
the mean AUC (0.24 hum) value is 1645 ng~h/mL.

Absorption
Vilazodone concentrations peak at a median of 4-5 hours (Tmux) after administration and decline with a terminal half-life of approximately 25 hours. The absolute
bioavailability of vilazodone is 72% with food. Administration of VIIBRYD with food (high fat or light meal) increases oral bioavailability (me increased by
approximately 147-160%, and AUC increased by approximately 64-85%).

Reference ID: 2894777 10
Page 68



Page 69

Coadministration of VIIBRYD with ethanol or with a proton pump inhibitor (pantoprazole) did not affect the rate or extent of vilazodone absorption [see Drug
Interactions (7.3, Figure 1)]. In addition, neither the Tmax nor terminal elimination rate of vilazodone was altered by coadministration with either pantoprazole or
ethanol

Absorption is decreased by approximately 25% if vomiting occurs within 7 hours of ingestion; no replacement dose is needed.

Distribution

Vilazbdone is widely distributed and approximately 96-99% protein-bound

Metabolism and Elimination

VIIBRYD is extensively metabolized through CYP and non-CYP pathways (possibly by carboxylesterase), with only 1% of the dose recovered in the urine and 2% of
the dose recovered in the feces as unchanged vilazodone. CYP3A4 is primarily responsible for its metabolism among CYP pathways, with minor contributions from
CYP2CI9 and CYP2D6. In vitro studies with human microsomes and human hepatocytes indicate that vilazodone is unlikely to inhibit or induce the metabolism of
other CYP (except for CYP2C8) substrates; and an in viv0 study with probe substrates for CYP2C19, 2D6 and 3A4 showed vilazodone did not alter the
pharmacokinetics of the probe substrates. However, an in vivo study with probe substrate for CYP2C19 demonstrated a minor induction of CYPZCl9. Strong inhibitors
of CYP3A4 (e.g., ketoconazole) can reduce the metabolism of vilazodone in vivo and increase exposure. Conversely, inducers of CYP3A4 can decrease vilazodone
exposure [see Drug Interactions (7. 3)].

The presence of mild or moderate renal impairment, or mild or moderate hepatic impairment did not affect the apparent clearance of vilazodone.

l3 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis
Carcinogenicity studies were conducted in which B6C3F1mice and Wistar rats were given oral doses of vilazodone up to 135 and 150 mg/kg/day, respectively, for 2
years. These doses are approximately 16.5 and 36 times the maximum recommended human dose (MRHD) of 40 mg, respectively, on a mg/m2 basis.

In mice, the incidence ofhepatoeellular carcinomas was increased in males at 16.5 times the MRI-ID; this finding was not observed at 5.5 times the MRHD. The
incidence of malignant mammary gland tumors was numerically increased in females at 5.5 and 16.5 times the MRHD, with statistical significance at 16.5 the MHRD',
this finding was not observed at 1.8 times the MRHD. Elevated prolactin levels were observed in a 2-week study of vilazodone administered at 5.5 and 33 times the
MRHD. Increases in prolactin levels are known to cause mammary tumors in rodents.

In the rat study, vilazodone was not carcinogenic in either sex at doses up to 36 times the MRHD.

Mutagenesis
Vilazodone was not mutagenic in the in vitro bacterial reverse mutation assay (Ames test). Vilazodone was negative in the in vitro V79/HGRPT mammalian cell
forward mutation assay. Vilazodone was clastogenic in two in vitro mammalian cell chromosome aberration assays. However, vilazodone was negative for clastogenic
activity in both an in viv0 rat bone marrow chromosome aberration assay and a micronucleus test. Vilazodone was also negative in an in viva/in vitro unscheduled DNA
synthesis assay in rats.

Impairment of Fertility
Treatment of rats with vilazodone at a dose of 125 mg/kg, which is 30 times the maximum recommended human dose (MRHD) of 40 mg on a mg/m2 basis, caused
impainnent of male fertility with no effect on female fertility. Impaired male fertility was not observed at 6 times the MRHD.

14 CLINICAL STUDIES -

The efficacy of VIIBRYD as a treatment for major depressive disorder was established in two 8-week, multicenter, randomized, double-blind, placebo-controlled
studies in adult (18-70 years of age) outpatients who met the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) criteria for MDD. In these studies,
patients were titrated over 2 weeks to a dose of 40 mg of VIIBRYD with food (n=436) or placebo (n = 433) once daily. VIIBRYD was superior to placebo in the
improvement of depressive symptoms as measured by the mean change from baseline to Week 8 in the Montgomery-Asberg Depression Rating Scale (MADRS) total
score. Examination ofpopulation subgroups based on age (there were few patients over 65), gender, and race did not reveal any clear evidence of differential
responsrveness.

Table 4. Summary of Results for the Primary Efficacy Endpoint

Study Number Primary Endpoint LS Mean (95% CI) '
difference from placebo
in chan_e from baseline

—

 
 
  

  
 

1 MADRS -3.2 -5.2, -l.3
2 MADRS

" Least Squares Mean (95% Confidence Interval)

 
-2.5 (-4.4, -0.6)  

16 HOW SUPPLIED/STORAGE AND HANDLING

16.] How Supplied
VIIBRYD (vilazodone HCI) Tablets are supplied in the following configurations:
10 mg, pink, oval tablet, debossed with 10 on one side

75838-110-30: 30-count bottles
75838-110-90: 90-count bottles
75838-110—52: 500-count bottles

75838-110-12: IO blisters cards each containing 10 tablets (HUD)

20 mg, orange, oval tablet, debossed with 20 on one side
75838-120-30: 30-count bottles
75838-[20-90; 90-count bottles
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75838-120-52: 500-count bottles

75838-120-12: 10 blisters cards each containing 10 tablets (HUD)

40 mg, blue, oval tablet, debossed with 40 on one side
75838-140-30: 30-count bottles
75838-140-90: 90—count bottles
75838-140-52: 500-count bottles

75838-140-12: 10 blisters cards each containing 10 tablets (HUD)

Patient Starter Kit

75838-179-30: blister card containing 30 tablets:
10 mg, pink, oval, debossed with 10 on one side: 7 tablets
20 mg, orange, oval, debossed with 20 on one side: 7 tablets
40 mg, bluc, oval, debossed with 40 on one side: 16 tablets

16.2 Storage
VIIBRYD (vilazodone HCl) Tablets should be stored at 25°C (77°F) with excursions permitted to 15°C - 30°C (59°F - 86°F) [see USP Controlled Room Temperature].

17 PATIENT COUNSELING INFORMATION

See Medication Guide (17.2).

17.1 Infomiation for Patients

Advise patients and their caregivers about the benefits and risks associated with treatment with VIIBRYD and counsel them in its appropriate use. Advise patients and
their caregivers to read the Medication Guide and assist them in understanding its contents. The complete text of the Medication Guide is reprinted at the end of thisdocument.

Suicide Risk

Advise patients and caregivers to look for the emergence of suicidality, especially early during treatment and when the dose is adjusted up or down [see Box Warning
and Warnings and Precautions (5.1)].

Dosing and Administration
Instnict patients to take VIIBRYD with food. When initiating treatment with VIIBRYD the dose should be titrated, starting with a dose of 10 mg once daily for 7 days,
followed by 20 mg once daily for an additional 7 days, and then increased to 40 mg once daily.

Concomitant Medication

Instruct patients not to take VIIBRYD with an MAOI or within 14 days of stopping an MAOI and to allow 14 days afler stopping VIIBRYD before starting an MAOI
[see Contraindications (4.1)].

Serotonin Syndrome or Neuroleptic Malignant Syndrome (NMS)-like Reactions
Caution patients about the risk of serotonin syndrome or Neuroleptic Malignant Syndrome (NMS)—like reactions, particularly with the concomitant use of VIIBRYD
and triptans, tramadol, tryptophan supplements, other serotonergic agents, or antipsychotic drugs [see Warnings and Precautions (5.2) and Drug Interactions (7.1)].

Seizures

Caution patients about using VIIBRYD if they have a history of a seizure disorder [see Warnings and Precautions (5.3)]. Patients with a history of seizures were
excluded from clinical studies.

Abnormal Bleeding
Caution patients about the concomitant use of VIIBRYD and NSAIDs, aspirin, warfarin, or other drugs that affect coagulation since combined use of psychotropic
drugs that interfere with serotonin reuptake and these agents has been associated with an increased risk of abnormal bleeding [see Warnings and Precautions (5.4)].

Activation of Mania/I'Iypomania
Advise patients and their caregivers to observe for signs of activation of mania/hypomania [see Warnings andPrecautions (5.5)].

Discontinuation

Advise patients not to stop taking VIIBRYD without talking first with their healthcare provider. Patients should be aware that discontinuation effects may occur when
suddenly stopping VIIBRYD [see Warnings and Precautions (5.6)].

Hyponatremia
Advise patients that if they are treated with diuretics, or are otherwise volume depleted, or are elderly, they may be at greater risk of developing hyponatremia while
taking VIIBRYD [see Warnings and Precautions (5.7)].

Alcohol

Advise patients to avoid alcohol while taking VIIBRYD [see Drug Interactions (7.3)].

Allergic Reactions
Advise patients to notify their healthcare provider if they develop an allergic reaction such as rash, hives, swelling, or difficulty breathing.

Pregnancy
Advise patients to notify their healthcare provider if they become pregnant or intend to become pregnant during therapy with VIIBRYD [see Use in Specific
Populations (8.1)].

Nursing Mothers
Advise patients to notify their healthcare provider if they are breastfeeding an infant and would like to continue or start VIIBRYD [see Use in Specific Populations
(8.3)].

Interference with Cognitive and Motor Performance

Reference ID: 2894777 12
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Caution patients about operating hazardous machinery, including automobiles, until they are reasonably certain that VIIBRYD therapy does not adversely affect their
ability to engage in such activities.
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Distributed by
Trovis Pharmaceuticals LLC
New Haven, CT 0651 l
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Licensed from Merck KGaA,
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Product protected by US. Patent No. 5,532,241 and U.S. Patent No. 7,834,020.
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Food and Drug Administration

Silver Spring MD 20993

NDA 022567

NDA APPROVAL

Trovis Pharmaceuticals LLC

Attention: Kimberly Fabrizio

Vice President, Regulatory Affairs
Five Science Park

New Haven, CT 06511 _

Dear Ms. Fabrizio:

Please refer to your New Drug Application (NDA) dated March 22, 2010, received March 22,
2010, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act (FDCA) for

Viibryd (vilazodone hydrochloride) 10 mg, 20 mg, and 40 mg tablets.

We acknowledge receipt of your amendments dated May 4, 2010, May 7, 2010, May 18, 2010,

May 19, 2010, May 25, 2010, June 3, 2010, June 8, 2010, June 30, 2010, August 4, 2010, August

19, 2010, August 23, 2010, August 31, 2010, September 27, 2010, November 4, 2010, November
18, 2010, November 30, 2010, December 3, 2010, December 13, 2010, December 15, 2010,

December 23, 2010, December 29, 2010, January 4, 2011, January 6, 2011, January 7, 2011,

January 11, 2011, and January 13, 2011.

This new drug application provides for the use of Viibryd (vilazodone hydrochloride) for the

treatment of Major Depressive Disorder.

We have completed our review of this application, as amended. It is approved, effective on the

date of this letter, for use as recommended in the enclosed agreed-upon labeling text.

We request that the labeling approved today be available on your website within 10 days of

receipt of this letter.

CONTENT OF LABELH‘IG

As soon as possible, but no later than 14 days from the date of this letter, submit, via the FDA

automated drug registration and listing system (eLIST), the content of labeling

[21 CFR 314.50(l)] in structured product labeling (SPL) format, as described at

http://w;vy,wfda,gov/Forlndustry/Datastandards/StructuredProductLabelingidefault.htm, that is

identical to the enclosed labeling. Information on submitting SPL files using eLIST may be

found in the guidance for industry titled “SPL Standard for Content of Labeling Technical Qs
and As” at
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htt ://www.fda.rov/downloads/Dru‘Is/GuidanceCom lianceRe rulato Information/Guidances/U

CMO72392pdf

The SPL will be accessible via publicly available labeling repositories.

  

CARTON AND IMMEDIATE CONTAINER LABELS

Submit final printed carton and container labels that are identical to the carton and immediate

container labels as agreed upon in our January 14, 2011 communication as soon as they are

available, but no more than 30 days after they are printed. Please submit these labels

electronically according to the guidance for industry titled “Providing Regulatory Submissions in
Electronic Format — Human Pharmaceutical Product Applications and Related Submissions

Using the eCTD Specifications (June 2008).” Alternatively, you may submit 12 paper copies,
with 6 of the copies individually mounted on heavy-weight paper or similar material. For

administrative purposes, designate this submission “Final Printed Carton and Container

Labels for approved NDA 22567.” Approval of this submission by FDA is not required before

the labeling is used.

Marketing the product with FPL that is not identical to the approved labeling text may render the

product misbranded and an unapproved new drug.

ADVISORY COMIVJITTEE

Your application for vilazodone was not referred to an FDA advisory committee because this

drug is not the first in its class, and the safety profile is similar to that of other drugs approved for
this indication.

PROPRIETARY NAME

The Division of Medication Error and Prevention and Analysis (DMEPA) and the Division of

Psychiatry Products do not object to the use of the proprietary name, Viibryd, for this product.

RES QUIRED PEDIATRIC ASSESSNIENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355C), all applications for new

active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of

administration are required to contain an assessment of the safety and effectiveness of the

product for the claimed indication(s) in pediatric patients unless this requirement is waived,

deferred, or inapplicable.

We are waiving the pediatric study requirement for ages 0 to 6 years old in the treatment of

major depressive disorder, because studies are highly impractical due to the low prevalence of

this disorder in this age range.

Reference ID: 2894777
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We are deferring submission of your pediatric studies for ages 7 to 17 years old in the treatment

of major depressive disorder, because this product is ready for approval for use in adults and the

pediatric studies have not been completed.

Your deferred pediatric studies required under section 505B(a) of the Federal Food, Drug, and

Cosmetic Act are required postmarketing studies. The status of these postmarketing studies must

be reported annually according to 21 CFR 314.81 and section 505B(a)(3)(B) of the FDCA. These

required studies are listed below.

1723-1 Deferred pediatric study under PREA for the treatment of major depressive

disorder in pediatric patients aged 7 to 17. Conduct a study to obtain

pharmacokinetic, safety, and tolerability data and provide information pertinent to

dosing of vilazodone in the relevant pediatric population.

Final Protocol Submission Date: January 31, 2012

Study Completion Date: February 28, 2013

Final Report Submission: January 31, 2016

1723-2 Deferred pediatric study under PREA for the treatment of major depressive

disorder in pediatric patients aged 7 to 17. Conduct a study to obtain data on the

efficacy and safety of vilazodone in the relevant pediatric population. This must

be a placebo-controlled and active-controlled (fluoxetine) study. This study must

be a fixed-dose study.

Final Protocol Submission Date: May 31, 2013

Study Completion Date: July 31, 2015

Final Report Submission: January 31, 2016

1723-3 Deferred pediatric study under PREA for the treatment of major depressive

disorder in pediatric patients aged 7 to 17. Conduct a second study to obtain data

on the efficacy and safety of vilazodone in the relevant pediatric population. This

must be a placebo-controlled and active-controlled (fluoxetine) study. This study

may be a fixed-dose study.

Final Protocol Submission Date: May 31, 2013

Study Completion Date: July 31, 2015

Final Report Submission: January 31, 2016

1723-4 To support the use of vilazodone in children less than 13 years of age, you must

conduct a study to assess the safety of vilazodone in juvenile rats. This study must

include evaluation of neurological/behavioral development and reproductive

development. You should submit the protocol for our comments prior to initiating

the study.

Final Protocol Submission Date: January 30, 2012
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Study Completion Date: January 30, 2014
Final Report Submission: January 30, 2015

Submit final reports to this NDA. For administrative purposes, all submissions related to this

required pediatric postmarketing study must be clearly designated “Required Pediatric

Assessment(s).”

POSTMARKETING REQUIREIVIENTS UNDER 50510]

Section 505(o)(3) of the FDCA authorizes FDA to require holders of approved drug and

biological product applications to conduct postmarketing studies and clinical trials for certain

purposes, if FDA makes certain findings required by the statute.

The major human metabolite of vilazodone, M17, was not demonstrated to be present in plasma

of either rats or rabbits. Therefore the embryo-fetal reproductive toxicity studies with vilazodone

did not adequately assess the potential reproductive toxicity of M17.

We have determined that an analysis of spontaneous postmarketing adverse events reported

under subsection 505(k)(1) of the FDCA will not be sufficient to assess the reproductive toxicity

of the major human metabolite M17.

Furthermore, the new pharmacovigilance system that FDA is required to establish under section

505(k)(3) of the FDCA is not yet sufficient to assess this serious risk.

Therefore, based on appropriate scientific data, FDA has determined that you are required to

conduct the following:

1723-5 Assess the reproductive toxicity of metabolite M17 by conducting an embryo-

fetal study in either rats or rabbits in which M17 is administered by a route that

will produce systemic exposure equal to or greater than the exposure in humans at

the maximum recommended human dose (MRI-ID).

The timetable, as agreed upon on a January 19, 2011 communication, states that you will conduct

this study according to the following schedule:

Final Protocol Submission Date: Not applicable

Study Completion Date: November 30, 2012

Final Report Submission: January 31, 2013

1723-6 Assess the reproductive toxicity of metabolite M17 by demonstrating that the

original rabbit study was adequate to assess the embryo-fetal toxicity of M17.

This will require data demonstrating that the systemic exposure to M17 in rabbits

in that study was equal to or greater than that in humans at the MRHD.

The timetable, as agreed upon on a January 19, 2011 communication, states that you will conduct

this study according to the following schedule:
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Final Protocol Submission Date: Not applicable

Study Completion Date: November 30, 2012

Final Report Submission: January 31, 2013

If you are able to address postmarketing study 1723—6 adequately through analyses of existing

data, FDA may release you from postmarketing study 1723—5.

Submit the protocol to your IND 54613, with a cross-reference letter to this NDA. Submit all

final report(s) to your NDA. Prominently identify the submission with the following wording in
bold capital letters at the top of the first page of the submission, as appropriate: “Required

Postmarketing Protocol Under 505(0),” “Required Postmarketing Final Report Under

505(0),” “Required Postmarketing Correspondence Under 505(0).”

Section 505(o)(3)(E)(ii) of the FDCA requires you to report periodically on the status of any

study or clinical trial required under this section. This section also requires you to periodically

report to FDA on the status of any study or clinical trial otherwise undertaken to investigate a

safety issue. Section 506B of the FDCA, as well as 21 CFR 314.81(b)(2)(vii), requires you to

report annually on the status of any postmarketing commitments or required studies or clinical
trials.

FDA will consider the submission of your annual report under section 506B and 21 CFR

314.81(b)(2)(vii) to satisfy the periodic reporting requirement under section 505(o)(3)(E)(ii)

provided that you include the elements listed in 505(0) and 21 CFR 314.81(b)(2)(vii). We

remind you that to comply with 505(0), your annual report must also include a report on the

status of any study or clinical trial otherwise undertaken to investigate a safety issue. Failure to

submit an annual report for studies or clinical trials required under 505(0) on the date required

will be considered a violation of FDCA section 505(o)(3)(E)(ii) and could result in enforcement
action.

POSTMARKETING COMMITNIENTS SUBJECT TO REPORTING REQUIREMENTS
UNDER SECTION 506B

We remind you of your postmarketing commitments agreed upon in your communications dated

January 19, 2011:

1723-7 A controlled trial to evaluate the longer-term (i.e., maintenance) efficacy of

vilazodone in the treatment of adults with major depressive disorder. This trial

must be placebo-controlled, utilize a randomized withdrawal design, and include

an adequate period of stabilization with open-label treatment of vilazodone prior
to double-blind randomization.

Final Protocol Submission: September 30, 2011

Trial Completion Date: January 31, 2015

Final Report Submission: January 31, 2016
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1723-8

1723-9

1723-10

1723-11

It is not apparent from the trials you have conducted in major depressive disorder

that the lowest effective dose of vilazodone has been identified, because only one

dose (40 mg/day) was studied. However, there are suggestions that 20 mg/day

may be effective at least in some subjects. In one of the trials, those who did not

tolerate 40 mg/day could continue in the trial on a dose of 20 mg/day, and some

may have had a significant treatment effect. In addition, data from the phase 2

fixed-dose trials suggest that there may have been a signal of efficacy with the 20

mg/day dose, as measured by the secondary efficacy measure (MADRS).

Moreover, some important adverse reactions are dose-related. Thus, we request

that you further characterize the efficacy and safety of vilazodone in the treatment

of adults with MDD using fixed doses of vilazodone (20 mg and 40 mg), an active

control (for assay sensitivity), and placebo in an adequate and well controlled
trial.

Final Protocol Submission: October 31, 2011

Trial Completion: ' January 31, 2013

Final Report Submission: January 31, 2014

Vilazodone is metabolized primarily by CYP3A4. You have not submitted

information on the potential effect of CYP3A4 induction on vilazodone exposure.

We request that you conduct a drug-drug interaction trial of vilazodone using a

CYP3 A4 inducer (carbamazepine) in healthy subjects.

Final Protocol Submission: July 31, 2011

Trial Completion: July 31, 2012

Final Report Submission: January 31, 2013

Vilazodone is extensively metabolized; however, the pharmacokinetics of

vilazodone in patients with severe hepatic impairment has not been assessed. We

request that you conduct a Phase 1 trial to evaluate the pharmacokinetics of

vilazodone in patients with severe hepatic impairment.

Final Protocol Submission: July 31, 2011

Trial Completion: July 31, 2012

Final Report Submission: February 28, 2013

Information on the effect of PgP on the pharmacokinetics of vilazodone and the

effect of vilazodone on PgP was not submitted. We request that you conduct an in

vitro study to evaluate whether vilazodone is a substrate or inhibitor of PgP.

Final Protocol Submission: July 31, 2011

Study Completion: September 30, 2011

Final Report Submission: December 31, 2011

Submit clinical protocols to your IND 54613 for this product. Submit nonclinical and chemistry,

manufacturing, and controls protocols and all study final reports to this NDA. In addition, under
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21 CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii) you should include a status summary of each

commitment in your annual report to this NDA. The status summary should include expected

summary completion and final report submission dates, anychanges in plans since the last

annual report, and, for clinical studies/trials, number of patients entered into each study/trial. All

Submissions, including supplements, relating to these postmarketing commitments should be

prominently labeled “Postmarketing Commitment Protocol,” “Postmarketing Commitment

Final Report,” or “Postmarketing Commitment Correspondence.”

RISK EVALUATION AND MITIGATION STRATEGY REQUIREMENTS

Section 505-1 of the FDCA authorizes FDA to require the submission of a risk evaluation and

mitigation strategy (REMS), if FDA determines that such a strategy is necessary to ensure that

the benefits of the drug outweigh the risks [section SOS-1(a)]. The details of the REMS

requirement were outlined in our REMS notification letter dated November 1, 2010.

Your proposed REMS, submitted on December 15, 2010, and appended to this letter, is

approved. The REMS consists of a Medication Guide and a timetable for submission of
assessments of the REMS.

The REMS assessment plan should include, but is not limited to, the following:

a. An evaluation of patients’ understanding of the serious risks of Viibryd (vilazodone

hydrochloride) Tablets.

b. A report on periodic assessments of the distribution and dispensing of the Medication
Guide in accordance with 21 CFR 208.24.

c. A report on failures to adhere to distribution and dispensing requirements, and

corrective actions taken to address noncompliance.

Assessments of an approved REMS must also include, under section 505-1(g)(3)(B) and (C),

information on the status of any postapproval study or clinical trial required under section 505(0)

or otherwise undertaken to investigate a safety issue. With respect to any such postapproval

study, you must include the status of such study, including whether any difficulties completing

the study have been encountered. With respect to any such postapproval clinical trial, you must

include the status of such clinical trial, including whether enrollment has begun, the number of

participants enrolled, the expected completion date, whether any difficulties completing the

clinical trial have been encountered, and registration information with respect to requirements

under subsections (i) and (j) of section 402 of the Public Health Service Act. You can satisfy

these requirements in your REMS assessments by referring to relevant information included in

the most recent annual report required under section 506B and 21 CFR 314.81(b)(2)(vii) and

including any material or significant updates to the status information since the annual report was

prepared. Failure to comply with the REMS assessments provisions in section 505-1(g) could
result in enforcement action.

We remind you that in addition to the assessments submitted according to the timetable included

in the approved REMS, you must submit a REMS assessment and may propose a modification to
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the approved REMS when you submit a supplemental application for a new indication for use as

described in section 505-l(g)(2)(A) of the FDCA.

Prominently identify the submission containing the REMS assessments or proposed

modifications with the following wording in bold capital letters at the top of the first page of the
submission:

NDA 22567 REMS ASSESSNIENT

NEW SUPPLENIENT FOR NDA 22567

PROPOSED REMS MODIFICATION

REMS ASSESSMENT

NEW SUPPLENIENT (NEW INDICATION FOR USE) FOR NDA 22567
REMS ASSESSMENT

PROPOSED REMS MODIFICATION (if included)

If you do not submit electronically, please send 5 copies of REMS-related submissions.

PROMOTIONAL MATERIALS

You may request advisory comments on proposed introductory advertising and promotional

labeling. To do so, submit, in triplicate, a cover letter requesting advisory comments, the

proposed materials in draft or mock-up form with annotated references, and the package insert
tOI

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Drug Marketing, Advertising, and Communications
5901-B Ammendale Road

Beltsville, lVID 20705-1266

As required under 21 CFR 314.81(b)(3)(i), you must submit final promotional materials, and the

package insert, at the time of initial dissemination or publication, accompanied by a Form FDA

2253. For instruction on completing the Form FDA 2253, see page 2 of the Form. For more

information about submission of promotional materials to the Division of Drug Marketing,

Advertising, and Communications (DDMAC), see
htt ://www.fda. I'ov/AboutFDA/CentersOffices/CDER/ucm090 1 42.htm. 

Please submit one market package of the drug product when it is available.

DISSOLUTION METHOD AND SPECIFICATIONS

The dissolution method test conditions for all tablet strengths (10 mg, 20 mg, and 40 mg) are as
follows:
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USP Apparatus: 2 (Paddle) x 60 rpm

Medium: 0.1% Acetic Acid (pH 3.1), 1000 mL at 37°C

Specifications: Q=80% at 30 min

EXPIRY DATE

A 24 month expiry date is granted based on the available stability data.

LETTERS TO HEALTH CARE PROFESSIONALS

If you decide to issue a letter communicating important safety-related information about this
drug product (i.e., a “Dear Health Care Professional” letter), we request that you submit, at least
24 hours prior to issuing the letter, an electronic copy of the letter to this NDA to the following
address:

MedWatch Program

Office of Special Health Issues

Food and Drug Administration

10903 New Hampshire Ave

Building 32, Mail Stop 5353

Silver Spring, MD 20993

REPORTING REQUIREMENTS

We remind you that you must comply with reporting requirements for an approved NDA

(21 CFR 314.80 and 314.81).

MEDWA TCH—TO-MANUFACTURER PROGRAM

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse

event reports that are received directly by the FDA. New molecular entities and important new

biologics qualify for inclusion for three years after approval. Your firm is eligible to receive

copies of reports for this product. To participate in the program, please see the enrollment

instructions and program description details at

http://wwwfda.gov/Safety/MedWatch/HowToReport/ucm166910.htm.
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POST-ACTION FEEDBACK NIEETING

New molecular entities and new biologics qualify for a post-action feedback meeting. Such

meetings are used to discuss the quality of the application and to evaluate the communication

process during drug development and marketing application review. The purpose is to learn
from successful aspects of the review process and to identify areas that could benefit from

improvement. If you would like to have such a meeting with us, call the Regulatory Project

Manager for this application.

If you have any questions, email CDR Bill Bender, Senior Regulatory Project Manager, at

william.bender@fda.hhs.gov.

Sincerely,

{See appended electronic signature page}

Ellis Unger, MD.

Deputy Director

Office of Drug Evaluation I

Center for Drug Evaluation and Research

Enclosures:

Content of Labeling
REMS
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VIIBRYD'"(vilazodone hydrochloride) Tablets

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
VIIBRYD" safely and effectively. See full prescribing information for
VIIBRYD.

VIIBRYD (vilazodone HCI) Tablets for oral administration
Initial U.S. Approval: 2011

WARNING: SUICIDALITY AND ANTIDEPRESSANT DRUGS
 

  
 

  
  

Seefull prescribing informationfor complete boxed warning.
Increased risk of suicidal thinking and behavior in children, adolescents,
and young adults taking antidepressants for major depressive disorder

(MDD) and other psychiatric disorders (5.1).
VIIBRYD is not a rovcd for use in uediatric «atients 8.4 .   

INDICATIONS AND USAGE

VIIBRYD is indicated for the treatment of major depressive disorder (MDD).
The efficacy of VIIBRYD was established in two 8-week, placebo-controlled
trials in adult patients with MDD (1, 14).

DOSAGE AND ADMINISTRATION

- The recommended dose for VIIBRYD is 40 mg once daily (2).
- VIIBRYD should be titrated to the 40 mg dose, starting with an initial

dose of 10 mg once daily for 7 days, followed by 20 mg once daily for an
additional 7 days, and then increased to 40 mg once daily (2).

o VIIBRYD should be taken with food. Administration without food cart

result in inadequate drug concentrations and may diminish effectiveness
(2, 12.3).

0 When discontinuing treatment, reduce the dose gradually (2.4).

DOSAGE FORMS AND STRENGTHS

VIIBRYD is available as 10 mg, 20 mg and 40 mg tablets (3).

CONTRAINDICATIONS

o Monoamine Oxidase Inhibitors: Do not use VIIBRYD concomitantly
with an MAOI or within 14 days ofstopping or starting an MAOI (4.1).

WARNINGS AND PRECAUTIONS

Clinical Worsening/Suicide Risk: Monitor patients for clinical worsening
and suicidal thinking or behavior (5.1).
Serotonin Syndrome or Neuroleptic Malignant (NMS)-iike Syndrome:
Can occur with treatment. Discontinue and initiate supportive treatment (5.2).

Reference ID: 2894777

Seizures: Can occur with treatment. Use with caution in patients with a
seizure disorder (5.3).
Abnormal Bleeding: Treatment can increase the risk of bleeding. Use with
caution in association with nonsteroidal anti-inflammatory drugs (NSAIDs),

aspirin, or other drugs that affect coagulation (5.4).
Activation of Mania/Hypomania: Can occur with treatment. Screen patients
for bipolar disorder (5.5).
Discontinuation of Treatment with VIIBRYD: A gradual reduction in dose
is recommended rather than an abrupt cessation (5.6).
Hyponatremia: Can occur in association with the syndrome of inappropriate
antidiuretic hormone secretion (SIADH) (5.7).

ADVERSE REACTIONS .
The most common adverse reactions (incidence 2 5% and at least twice the
rate of placebo) are: diarrhea, nausea, vomiting, and insomnia (6).
To report SUSPECTED ADVERSE REACTIONS, contact Travis
Pharmaceuticals at 1-877-878-7200 or FDA at l-800—FDA-1088 or

www. trla. gov/merlwm‘ch.

———-—-DRUG INTERACTIONS

MAOIs: Do not use VIIBRYD concomitantly with an MAOI or within 14
days of stopping or starting an MAOI (4.1, 7.1).
CYP3A4 inhibitors: The VIIBRYD dose should be reduced to 20 mg when
co-administered with CYP3A4 strong inhibitors (7.3).
CYP3A4 inducers: Concomitant use of VIIBRYD with inducers of CYP3A4

can result in inadequate drug concentrations and may diminish effectiveness.
The effect of CYP3A4 inducers on systemic exposure of vilazodone has not
been evaluated (7.3).

USE IN SPECIFIC POPULATIONS

Pregnancy: There are no controlled human data regarding VIIBRYD use
during pregnancy. Use only ifthc potential benefits outweigh the potential
risks (2.3, 8.1).
Nursing Mothers: There are no human data regarding VIIBRYD
concentrations in breast milk. Women should breast feed only if the potential
benefits outweigh the potential risks (8.3, 2.3).
Pediatric Use: The safety and efficacy of VIIBRYD in pediatric patients have
not been studied (8.4).
Geriatric Use: No dose adjustment is recommended on the basis of age (8.5).
Hepatic Impairment: No dose adjustment is recommended in patients with
mild or moderate hepatic impairment. VIIBRYD has not been studied in
patients with severe hepatic impairment (8.6).
Renal Impairment: No dose adjustment is recommended in patients with mild,
moderate, or severe renal impairment. (8.7).

See 17 for PATIENT COUNSELING INFORMATION and Medication
Guide.

Revised: January 2010
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FULL PRESCRIBING INFORMATION: CONTENTS"r 8 USE IN SPECIFIC POPULATIONS
8.] Pregnancy

WARNING: <<SIEI(.‘II)AI.,I'I"I’ AND ANT[DEPRIiLSSAN'I' DRUGS>> 8.2 Labor and Delivery
I INDICATIONS AND USAGE 8.3 Nursing Mothers
2 DOSAGE AND ADMINISTRATION 8.4 Pediatric Use

21 Initial 'l‘rentment of Major li)epressivc Disorder 8.5 Geriatric Use
2.2 Mantteuance/CoiIIinuutionflzlxtemled 'I‘reatment 8.6 Hepatic Impairment
2.3 Dosing in Special Populations 8.7 Renal Impairment
2.3 l.)iseontinuing "I‘reatment 8.8 Gender Eileet
2.4 Monoamine Oxidase Inhibitors ( MAOI) 9 DRUG ABUSE AND DEPENDENCE

3 DOSAGE FORMS AND S'I‘IIILN(?'I‘IIS 9.1 Controlled Substance
4 CON'I‘RAINDICA'I‘IONS 9.2 Abuse and Dependence

4.1 Monozmline Oxidstc Inhibitors II) OVERDOSAGE

S WARNINGS AND PRECLAU 'I' IONS 10.1 I-Iuman Experience
5.] Clinical Worsening and Suicide Risk 10.2 Management of Overdose
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like Reactions 12 CLINICAL PHARMACOI..OG\’
5.3 Seizures 12.1 Mechanism of action
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FULL PRESCRIBING INFORMATION

WARNING: SUICIDALITY AND ANTIDEPRESSANT DRUGS

Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in children, adolescents,

and young adults in short-term studies of Major Depressive Disorder (MDD) and other psychiatric disorders. Anyone

considering the use of VIIBRYD or any other antidepressant in a child, adolescent, or young adult must balance this risk

with the clinical need. Short-term studies did not show an increase in the risk of suicidality with antidepressants compared to

placebo in adults beyond age 24; there was a reduction in risk with antidepressants compared to placebo in adults aged 65 and

older. Depression and certain other psychiatric disorders are themselves associated with increases in the risk of suicide.

Patients of all ages who are started on antidepressant therapy should be monitored appropriately and observed closely for

clinical worsening, suicidality, or unusual changes in behavior. Families and caregivers should be advised of the need for close

observation and communication with the prescriber. VIIBRYD is not approved for use in pediatric patients [see Warnings

and Precautions (5.1), Use in Specific Populations (8.4), and Patient Counseling Information (1 7.1)]

 
l INDICATIONS AND USAGE

VIIBRYD is indicated for the treatment of major depressive disorder (MDD). The efficacy of VIIBRYD was established in two 8-week, randomized, double-blind,
placebo-controlled trials in adult patients with a diagnosis of MDD [see Clinical Studies (14)].

Maj or depressive disorder consists of one or more major depressive episodes. A major depressive episode (DSM-IV-TR) implies a prominent and relatively persistent
(nearly every day for at least 2 weeks) depressed or dysphoric mood that usually interferes with daily functioning, and includes at least 5 of the following 9 symptoms:
depressed mood, loss of interest in usual activities, significant change in weight and/or appetite, insomnia or hypersomnia, psychomotor agitation or retardation,
increased fatigue, feelings of guilt or worthlessness, slowed thinking or impaired concentration, or a suicide attempt or suicidal ideation.

2 DOSAGE AND ADMINISTRATION

2.1 Initial Treatment of Major Depressive Disorder

The recommended dose for VIIBRYD is 40 mg once daily. VIIBRYD should be titrated, starting with an initial dose of 10 mg once daily for 7 days, followed by 20 mg
once daily for an additional 7 days, and then an increase to 40 mg once daily. VIIBRYD should be taken with food. VIIBRYD blood concentrations (AUC) in the fasted
state can be decreased by approximately 50% compared to the fed state, and may result in diminished effectiveness in some patients [see Pharmacokinetics (12.3)].

2.2 Maintenance/Continuation/Extended Treatment

The efficacy of VIIBRYD has not been systematically studied beyond 8 weeks. It is generally agreed that acute episodes of maj or depressive disorder require several
months or longer of sustained pharmacologic therapy. Patients should be reassessed periodically to determine the need for maintenance treatment and the appropriate .
dose for treatment.

2.3 Dosing in Special Populations

Pregnant Women: Neonates exposed to serotonergic antidepressants late in the third trimester have developed complications requiring prolonged hospitalization,
respiratory support, and tube feeding. When treating pregiant women with VIIBRYD, consider whether the potential benefits outweigh the potential risks of treatment
[see Pregnancy (8.1)].

Nursing Mothers: There are no clinical data regarding the effect of VIIBRYD on lactation and nursing [see Nursing Mothers (8.3)]. Breastfeeding in women treated
with VIIBRYD should be considered only if the potential benefit outweighs the potential risk.

Pediatric Patients: The safety and efficacy of VIIBRYD have not been studied in pediatric patients [see Pediatric Use (8.4)].

Geriatric Patients: No dose adjustment is recommended on the basis of age [see Geriatric Use (8.5)].

Hepatic Impairment: No dose adjustment is recommended in patients with mild or moderate hepatic impairment. VIIBRYD has not been studied in severe hepatic
impairment [see Hepatic Impairment (8, 6)].

Renal Impairment: No dose adjustment is recommended in patients with mild, moderate, or severe renal impairment. [see Renal Impairment (8. 7)].

Gender: No dose adjustment is recommended on the basis of gender [see Gender Effect (8.8)].

2.4 Discontinuing Treatment

Discontinuation symptoms have been reported with discontinuation of serotonergic drugs such as VIIBRYD. Gradual dose reduction is recommended, instead of abrupt
discontinuation, whenever possible. Monitor patients for these symptoms when discontinuing VIIBRYD. If intolerable symptoms occur following a dose decrease or
upon discontinuation of treatment, consider resuming the previously prescribed dose and decreasing the dose at a more gradual rate [see Warnings andPrecautions
(5.6)].

2.5 Monoamine Oxidase Inhibitors (MAOI)

At least 14 days must elapse between discontinuation of an MAOI and initiation oftherapy with VIIBRYD. In addition, at least 14 days must be allowed after stopping
VIIBRYD before starting an MAOI [see Contraindications (4.1)].
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3 DOSACE FORMS AND STRENGTHS

VIIBRYD Tablets are available as 10 mg, 20 mg and 40 mg immediate-release, film-coated tablets.
10 mg pink, oval tablet, debossed with 10 on one side
20 mg orange, oval tablet, debossed with 20 on one side
40 mg blue, oval tablet, debossed with 40 on one side

4 CONTRAINDICATIONS

4.1 Monoamine Oxidase Inhibitors

VIIBRYD must not be used concomitantly in patients taking MAOIs or in patients who have taken MAOIs within the preceding 14 days due to the risk of serious,
sometimes fatal, drug interactions with serotonergic drugs. These interactions have been associated with symptoms that include tremor, myoclonus, diaphoresis, nausea,
vomiting, flushing, dizziness, hyperthemiia with features resembling neuroleptic malignant syndrome, seizures, rigidity, autonomic instability with possible rapid
fluctuations of vital signs, and mental status changes that include extreme agitation progressing to delirium and coma. Allow at least 14 days afier stopping VIIBRYD
before starting an MAOI [see Drug Interactions (7.1)].

5 WARNINGS AND PRECAUTIONS

5.1 Clinical Worsening and Suicide Risk -
Patients with major depressive disorder (MDD), both adult and pediatric, may experience worsening of their depression and/or the emergence of suicidal ideation and
behavior (suicidality) or unusual changes in behavior, whether or not they are taking antidepressant medications, and this risk may persist until significant remission
occurs. Suicide is a known risk of depression and certain other psychiatric disorders, and these disorders themselves are the strongest predictors of suicide. There has
been a long-standing concem, however, that antidepressants may have a role in inducing worsening of depression and the emergence of suicidality in certain patients
during the early phases of treatment. Pooled analyses of short-term placebo-controlled studies of antidepressant drugs (selective serotonin reuptake inhibitors [SSRIs]
and others) showed that these drugs increase the risk of suicidal thinking and behavior (suicidality) in children, adolescents, and young adults (ages 18-24) with MDD
and other psychiatric disorders. Short-tents studies did not show an increase in the risk of suicidalin with antidepressants compared to placebo in adults beyond age 24;
there was a reduction with antidepressants compared to placebo in adults aged 65 and older.

The pooled analyses of placebo-controlled studies in children and adolescents with MDD, obsessive compulsive disorder (OCD), or other psychiatric disorders included
a total of 24 short-term studies of 9 antidepressant drugs in over 4,400 patients. The pooled analyses of placebo-controlled studies in adults with MDD or other
psychiatric disorders included a total of 295 short-tenn studies (median duration of 2 months) of 11 antidepressant drugs in over 77,000 patients. There was
considerable variation in risk ofsuicidality among drugs, but a tendency toward an increase in the younger patients for almost all drugs studied. There were differences
in absolute risk of suicidality across the dilTerent indications, with the highest incidence in MDD. The risk differences (drug vs. placebo), however, were relatively
stable within age strata and across indications. These risk differences (drug-placebo difference in the number of cases of suicidality per 1000 patients treated) are
provided in Table I.

Table 1

Age Range Drug-Placebo DitTerence in Number of Cases of Suicidality per 1000 Patients Treated .

Increases Compared to Placebo

14 additional cases

5 ' ' '

6 fewer cases

No suicides occurred in any of the pediatric studies. There were suicides in the adult studies, but the number was not sufficient to reach any conclusion about drug effect
on suicide.

 
It is unknown whether the suicidality risk enends to longer-term use, i.e., beyond several months. However, there is substantial evidence from placebo-controlled
maintenance studies in adults with depression that the use of antidepressants can delay the recurrence of depression.

All patients being treated with antidepressants for any indication should be monitored appropriately and observed closely for clinical worsening, suicidality,
and unusual changes in behavior, especially during the initial few months of a course of drug therapy, or at times of dose changes, either increases ordecreases.

The following symptoms, anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia (psychomotor restlessness), hypomania,
and mania, have been reported in adult and pediatric patients being treated with antidepressants for major depressive disorder as well as for other indications, both
psychiatric and nonpsychiatric. Although a causal link between the emergence of such symptoms and either the worsening of depression and/or the emergence of
suicidal impulses has not been established, there is concern that such symptoms may represent precursors to emerging suicidality.

Consideration should be given to changing the therapeutic regimen, including possibly discontinuing the medication, in patients whose depression is persistently worse,
or who are experiencing emergent suicidality or symptoms that might be precursors to worsening depression or suicidality, especially if these symptoms are severe,
abrupt in onset, or were not part ofthe patient's presenting symptoms.

Ifthe decision has been made to discontinue treatment, medication should be tapered, as rapidly as is feasible, but with recognition that abrupt discontinuation can be
associated with certain symptoms [see Warnings and Precautions (5.6) and Dosage andAdmim'stration (2. 4)].

Families and caregivers of patients being treated with antidepressants for major depressive disorder or other indications, both psychiatric and nonpsychiatric, should be
alerted about the need to monitor patients for the emergence of agitation, irritability, unusual changes in behavior, and the other symptoms described above, as well as
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the emergence of suicidality, and to report such symptoms immediately to healthcare providers. Such monitoring should include daily observation by families and
caregivers. Prescriptions for VIIBRYD should be written for the smallest quantity of tablets consistent with good patient management, in order to reduce the risk of
overdose [see also Patient Counseling Information (I 7.1)].

Screening patients for bipolar disorder
A major depressive episode may be the initial presentation of bipolar disorder. It is generally believed (though not established in controlled studies) that treating such an
episode with an antidepressant alone may increase the likelihood of precipitation of a mixed/manic episode in patients at risk for bipolar disorder. Whether any of the
symptoms described above represent such a conversion is unknown. However, prior to initiating treatment with an antidepressant, patients with depressive symptoms
should be adequately screened to determine if they are at risk for bipolar disorder; such screening should include a detailed psychiatric history, including a family
history of suicide, bipolar disorder, and depression. It should be noted that VIIBRYD is not approved for use in treating bipolar depression.

5.2 Serotonin Syndrome or Neuroleptic Malignant Syndrome (NMS)-like Reactions
The development of a potentially life-threatening serotonin syndrome or Neuroleptic Malignant Syndrome (NMS)-like reactions has been reported with antidepressants
alone, but particularly with concomitant use of serotonergic drugs (including triptans) with drugs that impair metabolism of serotonin (including MAOls), or with
antipsychotics or other dopamine antagonists. Symptoms of serotonin syndrome were noted in 0.1% of patients treated with VIIBRYD. Serotonin syndrome symptoms
may include mental status changes (e.g., agitation, hallucinations, coma), autonomic instability (e.g., tachycardia, labile blood pressure, hyperthermia), neuromuscular
aberrations (e.g., hyperrcllexia, incoordination) and/or gastrointestinal symptoms (e.g., nausea, vomiting, diarrhea). Serotonin syndrome, in its most severe form can
resemble NMS, which includes hyperthemtia, muscle rigidity, autonomic instability with possible rapid fluctuation of vital signs, and mental status changes. Patients
should be monitored for the emergence of serotonin syndrome or NMS-like signs and symptoms.

The concomitant use of VIIBRYD with MAOIs intended to treat depression is contraindicated. [see Contraindications (4.1)].

[f concomitant treatment of VIIBRYD with a 5-hydroxytryptamine receptor agonist (triptan) is clinically warranted, careful observation of the patient is advised,
particularly during treatment initiation and dose increases [see Drug Interactions (7. 1)].

The concomitant use of VIIBRYD with serotonin precursors (such as tryptophan) is not recommended [see Drug Interactions (7. 1)].

Treatment with VIIBRYD and any concomitant serotonergic (SSRI, serotonin—norepinephrine reuptake inhibitor [SNRI], triptan, buspirone, tramadol, etc.) or
antidopaminergic drugs, including antipsychotics, should be discontinued immediately if the above events occur and supportive symptomatic treatment should beinitiated.

5.3 Seizures

VIIBRYD has not been systematically evaluated in patients with a seizure disorder. Patients with a history of seizures were excluded from clinical studies. Like other
antidepressants, VIIBRYD should be prescribed with caution in patients with a seizure disorder.

5.4 Abnormal Bleeding

The use of drugs that interfere with serotonin reuptake inhibition, including VIIBRYD, may increase the risk of bleeding events. Concomitant use of aspirin,
nonsteroidal anti-inflammatory drugs (NSAIDS), warfarin, and other anticoagulants may add to this risk. Case reports and epidemiological studies (case-control and
cohort design) have demonstrated an association between use of drugs that interfere with serotonin reuptake and the occurrence of gastrointestinal bleeding. Bleeding
events related to SSRIs have ranged from ecchymosis, hematoma, epistaxis, and petechiae to life-threatening hemorrhages.

Patients should be cautioned about the risk of bleeding associated with the concomitant use of VIIBRYD and NSAIDs, aspirin, or other drugs that affect coagulation or
bleeding.

5.5 Activation oannin/Hypomania
Symptoms ofmania/hypomania were reported in 0.1% of patients treated with VIIBRYD in clinical studies. Activation ofmania/hypomania has also been reported in a
small proportion of patients with major affective disorder who were treated with other antidepressants. As with all antidepressants, use VIIBRYD cautiously
in patients with a history or family history ofbipolar disorder, mania, or hypomania.

5.6 Discontinuation of Treatment with VIIBRYD

There have been reports of adverse events occurring upon discontinuation of serotonergic antidepressants, particularly when discontinuation is abrupt, including the
following: dysphoric mood, irritability, agitation, dizziness, sensory disturbances (e.g., paresthesia, such as electric shock sensations), anxiety, confusion, headache,
lethargy, emotional Iability, insomnia, hypomania, tinnitus, and seizures. While these events are generally self-limiting, there have been reports of serious
discontinuation symptoms.

Monitor patients for these symptoms when discontinuing VIIBRYD. Reduce the dose gradually whenever possible. If intolerable symptoms occur following a decrease
in the dose or upon discontinuation of treatment, consider resuming the previously prescribed dose. Subsequently, the dose may be decreased, but at a more gradual rate
[see Dosage andAdministration, (2. 4)]. '

5.7 l-lyponatremia
Although no cases of hyponatremia resulting from VIIBRYD treatment were reported in the clinical studies, hyponatremia has occurred as a result of treatment with
SSRIs and SNRIs. In many cases, hyponatremia appears to be the result of the syndrome of inappropriate antidiuretic hormone secretion (SIADH). Cases with serum
sodium lower thanl 10 mmol/L have been reported. Elderly patients may be at greater risk of developing hyponatremia with SSRIs. Also, patients taking diuretics or
who are otherwise volume depleted can be at greater risk. Discontinuation of VIIBRYD in patients with symptomatic hyponatremia and appropriate medical
intervention should be instituted. Signs and symptoms of hyponatremia include headache, difficulty concentrating, memory impairment, confusion, weakness, and
unsteadiness, which can lead to falls. Signs and symptoms associated with more severe and/or acute cases have included hallucination, syncope, seizure, coma,
respiratory arrest, and death.

6 ADVERSE REACTIONS

6.1 Clinical Studies Experience
The most commonly observed adverse reactions in VIIBRYD-treated MDD patients in placebo-controlled studies (incidence 2 5% and at least twice the rate of placebo)
were: diarrhea, nausea, vomiting, and insomnia.

Patient Exposure
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The safety of VIIBRYD was evaluated in 2,177 patients (18-70 years of age) diagnosed with MDD who participated in clinical studies, representing 552 patient-years
of exposure. In an open-label 52 week study at 40 mg daily, 599 patients were exposed to VIIBRYD for a total of 348 patient-years.

The infonnzition presented in these sections was derived from studies of VIIBRYD 40 mg daily in major depressive disorder including: 1) 2 placebo-controlled 8-week
studies in 86] patients, including 436 receiving vilazodone; and 2) an open-label 52-week study of 599 patients. These studies included a titration period of 10 mg daily
for 7 days followed by 20 mg daily for 7 days. In these clinical trials, VIIBRYD was administered with food.

Because clinical trials are conducted under widely varying conditions and varying lengths of time, adverse reaction rates observed in the clinical trials of a drug cannot
be directly compared to rates in the clinical studies of another drug and may not reflect rates observed in practice.

Adverse reactions reported as reasons for discontinuation of treatment
In the placebo-controlled studies of MDD there was no single adverse reaction leading to discontinuation in > 1% ofthe patients. Overall, 7.1% ofthe patients who
received VIIBRYD discontinued treatment due to an adverse reaction, compared with 3.2% of placebo-treated patients in these studies.

Common adverse reactions in placebo-controlled MDD studies
Table 2 shows the incidence of common adverse reactions that occurred in Z 2% of VIIBRYD-treated MDD patients (and greater than in placebo-treated patients) in the
placebo-controlled studies.

Table 2: Common Adverse Reactions Occurrin_ in 22% of VIIBRYD-treated Patients and > Placebo-treated Patients

System Organ Class VIIBRYD

Preferred Tenn 40 mg/day
. N=436

28

22

Dry mouth

 
2

||
8('3

 

Vomiting

Dyspepsia

Flatulcnce

3

3

3 /\

Nervous sy stem disorders

Dizzmess

Somnolence 3

3Paresthesia 

 Tremor 2

_
Abnomtal dreams 4

s

s

2

/\

/\ _.

/\

/\2

s

2

2

Metabolism and nutrition disorders

__
n—
_—
_-
—_

n-
_-

n—

-_

_—
-—

_—

__
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Increased appetite _—
*lncludes restlessness, akathisia, and restless legs syndrome

”Includes orgasm abiionnal and anorgasmia

”*Male patients only (Placebo n=182; VIIBRYD n=l 70)

Table 3: Sexual Adverse Reactions: Percentage in the Placebo-Controlled Studies

———

Decreased libido

VIIBRYD Placebo VIIBRYD Placebo

N= 170 N: 182 N=266 N=251

-~ ———-—
-—--

——-_—
- ————

- ———-

 

 
  
  

Preferred Term

 

 

    
Erectile dysfunction

Sexual dysfunction

— Not applicable
*Includes aiiorgasmia

Laboratory Tests ‘
VIIBRYD has not been associated with any clinically important changes in laboratory test parameters in serum chemistry (including liver function tests), hematology
and urinalysis, as measured in placebo-controlled studies. These studies include analysis of (1) mean change from baseline and (2) the proportion of patients meeting
criteria for potentially clinically significant changes from baseline. Results from a 52-week open-label study were consistent with the findings from the placebo-
controlled studies.

ECG

VIIBRYD has not been associated with any clinically significant effect on ECG parameters, including QT, QTc, PR and QRS intervals, or with any arrhythmogenic
potential. ECGs were evaluated in a thorough QTc study at doses up to 80 mg daily with food and in the placebo-controlled studies [see Pharmacodynamics (12.2)].

Vital Signs
VIIBRYD has not been associated with any clinically significant effect on vital signs, including systolic and diastolic blood pressure and heart rate, as measured in
placebo-controlled studies. 'lhese studies included analyses of(1) change from baseline, and (2) the proportion of patients meeting criteria for potentially clinically
significant changes from baseline. Results front a 52-week open-label study were consistent with the findings from the placebo-controlled studies.

Weight
VIIBRYD had no effect on body weight as measured by the mean change from baseline in the 8—week, placebo-controlled studies. The mean changes in weight were
+0.16 kg in the VIIBRYD group and +0.18 kg in the placebo group. The proportions ofpatients with a weight gain _>_ 7% were 0.9% in the VIIBRYD group and 1.2%
in the placebo group. The proportions of patients with a weight decrease Z 7% were 1.4% in the VIIBRYD group and 1.4% in the placebo group.

Other adverse reactions observed in clinical studies

The following listing does not include reactions: 1) already listed in previous tables or elsewhere in labeling, 2) for which a drug cause was remote, 3) which were so
general as to be uninfomiative, 4) which were not considered to have significant clinical implications, or 5) which occurred at a rate equal to or less than placebo.

Reactions are categorized by body system according to the following definitions: frequent adverse reactions are those occurring in at least 1/ 100 patients; infrequent
adverse reactions are those occurring in 1/100 to l/1000 patients; rare reactions are those occurring in fewer than 1/ 1000 patients:

Cardiac disorders: infrequent: ventricular extrasystoles

Eye disorders: frequent: vision blurred, dry eye; infrequent: cataracts

General disorders: infrequent: feeling abnormal

Metabolism and nutrition disorderszfrequent: decreased appetite

Nervous System: frequent: sedation, migraine; infrequent: dysgeusia

Psychiatric disorders: infrequent: panic attack, mania

Renal and Urinary disorder: infrequent: pollakiuria

Skin and subcutaneous tissue disorders: frequent: hyperhidrosis, night sweats

7 DRUG INTERACTIONS

7.] Central Nervous System (CNS)-Active Agents
The risk of using VIIBRYD in combination with other CNS-active drugs has not been systematically evaluated. Consequently, use caution when VIIBRYD is
prescribed in combination with other CNS-active drugs.
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Monoamine Oxidase Inhibitors (MAOI)
Adverse reactions, some of which are serious or fatal, can develop in patients who use MAOIs or who have recently been discontinued from a MAOI and started on
antidepressant(s) with phannacological properties similar to VIIBRYD (e.g. SSRIs), or who have recently had SSRI therapy discontinued prior to initiation of an
MAOI. Do not prescribe VIIBRYD concomitantly with an MAOI or within 14 days ofdiscontinuing or starting an MAOI [see Contraindications (4.1)].

Serotonergic Drugs
Based on the mechanism of action of VIIBRYD and the potential for serotonin toxicity, also known as serotonin syndrome, caution is advised when VIIBRYD is
coadministered with other drugs that may affect the serotonergic neurotransmitter systems (e.g., MAOI, SSRIs, SNRIs, triptans, buspirone, tramadol, and tryptophan
products etc.) [see Warnings and Precautions (5.2)].

7.2 Drugs that Interfere with Hemostasis (e.g., NSAIDs, Aspirin, and Warfarin)
Serotonin release by platelets plays an important role in hemostasis. Epidemiological studies of case-control and cohort design have demonstrated an association
between use ofpsychotropic drugs that interfere with serotonin reuptake and the occurrence of upper gastrointestinal bleeding. These studies have also shown that
concurrent use of an NSAID or aspirin may potentiate this risk of bleeding. Altered anticoagulant effects, including increased bleeding, have been reported when SSRIs
and SNRIs are coadrninistered with warfarin. Patients receiving warfarin therapy should be carefully monitored when VIIBRYD is initiated or discontinued [see
Abnormal Bleeding (5.4)].

7.3 Potential for Other Drugs to Affect Vilazodone

Figure 1. Impact of other drugs on Vilazodone PK

Clmnge the to PK Fold Change and 90% CI Recommhtton

Dinner. Crmx No dose adjistmert
AUC

CYP3A4 lnflbltors:

Ketoccnazole Crmx l—O—t Maxinun dose: 20 rig
AUC t—O—t

Proton hum Inflbltors:
Pantopramle Cimx No dose adjtstmcrt

AUC m

0.50 1.00 1.50 2.00

Change relative to reference

Inhibitors of CYP3A4

Metabolism by CYP3A4 is a major elimination pathway for vilazodone. Concomitant use of VIIBRYD and strong inhibitors ofCYP3A4 (e.g., ketoconazole) can
increase vilazodone plasma concentrations by approximately 50% (see Figure 1). The VIIBRYD dose should be reduced to 20 mg if co-administered with a strong
inhibitor of CYP3A4. During co-administration with moderate inhibitors of CYP3A4 (e.g., erythromycin), the VIIBRYD dose should be reduced to 20 mg for patients
with intolerable adverse events. No dose adjustment is recommended when VIIBRYD is co-administered with mild inhibitors of CYP3A4 (e.g., cimetidine).

Inducers of CYP3A4

Concomitant use of VIIBRYD with inducers of CYP3A4 has the potential to reduce vilazodone systemic exposure. However, the effect of CYP3A4 inducers on
vilazodone plasma concentrations has not been evaluated.

Inhibitors of other CYI’ enlymes
Concomitant administration of VIIBRYD with inhibitors of CYPZCI9 and CYP2D6 is not expected to alter plasma concentrations of vilazodone. These isoforms are
minor elimination pathways in the metabolism of vilazodone. In vitro studies have shown that CYP1A2, CYP2A6, CYP2C9 and CYP2E1 have minimal contribution to
the metabolism of vilazodone.

7.4 Potential for Vilazodone to Aflect Other Drugs

Drugs metabolized by CYP1A2, CYP2C9, CYP2D6, CYP3A4 or CYP2C19.
Coadministration of VIIBRYD with substrates for CYP1A2, CYP2C9, CYP3A4, or CYP2D6 is unlikely to result in clinically significant changes in the concentrations
of the CYP substrates. A study in healthy subjects found that VIIBRYD (20 mg/day for 8-10 days) had no effect on the phannacokinetics of caffeine, flurbiprofen,
nifedipine or debrisoquine, probes for CYP1A2, CYP2C9, CYP3A4, and CYP2D6, respectively. VIIBRYD coadministration with mephenytoin to healthy subjects
resulted in a small (I 1%) increase in mephenytoin biotransfomtation, suggestive of a minor induction of CYP2C19. In vitro studies have shown that VIIBRYD is a
moderate inhibitor of CYI’2C19 and CYP2D6.

Drugs metabolized by CYPZCS
Coadministration of VIIBRYD with a CYP2C8 substrate may lead to an increase in concentration ofthe other drug. In vitro studies suggest that VIIBRYD may inhibit
the biotransfonnation of substrates of CYP2C8. The effect of VIIBRYD on CYPZCS activity has not been tested in vivo.

Induction of CYP isot'orms

VIIBRYD did not induce CYP1A1, 1A2, 2A6, 286, 2C9, 2C19, 2D6, 2E1, 3A4 or 3A5 in an in vitro study in cultured human hepatocytes. Chronic administration of
vilazodone is unlikely to induce the metabolism of drugs metabolized by these major CYP isoforms.

7.5 Drugs I’Iighly Bound to Plasma Protein
The interaction between vilazodone and other highly protein-bound drugs has not been evaluated. Because vilazodone is highly bound to plasma protein, administration
of VIIBRYD to a patient taking another drug that is highly protein bound may cause increased free concentrations ofthe other drug.

8 USE IN SPECIFIC POPULATIONS

8.] Pregnancy

Temtogenic Efl'ects
Pregnancy Category C
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Vilazodone caused sortie developmental toxicity in rats, but was not teratogenic in rats or rabbits. There are no adequate and well-controlled studies of VIIBRYD in
pregtant women. When treating pregnant women with VIIBRYD, carefully consider whether the potential benefits outweigh the potential risks of treatment.

No teratogenic effects were observed when vilazodone was given to pregnant rats or rabbits during the period of organogenesis at oral doses up to 200 and 36
mg/kg/day, respectively. These doses are 48 and 17 times, in rats and rabbits, respectively, the maximum recommended human dose (MRHD) of40 mg on a mg/m2
basis. Fetal body weight gain was reduced, and skeletal ossification was delayed in both rats and rabbits at these doses; these effects were not observed at doses up to 10
times the MRI-ID in rats or 4 times the MRI-ID in rabbits.

When vilazodone was administered to pregnant rats at an oral dose of 30 times the MRI-ID during the period of organogenesis and throughout pregnancy and lactation,
the number of live bom pups was decreased. There was an increase in early postnatal pup mortality, and among surviving pups there was decreased body weight,
delayed maturation, and decreased fertility in adulthood. There was some maternal toxicity at this dose. These effects were not seen at 6 times the MRHD.

Nonteratogenic Effects
Neonates exposed to serotonergic antidepressants late in the third trimester have developed complications requiring prolonged hospitalization, respiratory support, and
tube feeding. Such complications can arise immediately upon delivery. Reported clinical findings have included respiratory distress, cyanosis, apnea, seizures,
temperature instability, feeding difficulty, vomiting, hypoglycemia, hypotonia, hypertonia, hyperreflexia, tremor, jitteriness, irritability, and constant crying. These
features are consistent with either a direct toxic effect of serotonergic antidepressants or, possibly, a drug discontinuation syndrome. It should be noted that, in some
cases, the clinical picture is consistent with serotonin syndrome [see Warnings and Precautions (5. 2)].

8.2 Labor and Delivery
The effect of VIIBRYD on labor and delivery in humans is unknown. VIIBRYD should be used during labor and delivery only if tlte potential benefit outweighs the
potential risk.

8.3 Nursing Mothers
Vilazodone is excreted into the milk of lactating rats. The effect of VIIBRYD on lactation and nursing in humans is unknown. Breast feeding in women treated with
VIIBRYD should be considered only ifthe potential benefit outweighs the potential risk to the child.

8.4 Pediatric Use

Clinical studies on the use of VIIBRYD in pediatric patients have not been conducted; therefore, the safety and effectiveness of VIIBRYD in the pediatric population
have not been established. VIIBRYD is not approved for use in pediatric patients [see Box Warning and Warnings and Precautions (5.1)].

8.5 Geriatric Use

No dose adjustment is recommended on the basis of age (see Figure 2). Results from a single-dose (20 mg) pharmacokinetic study in elderly (> 65 years-old) vs. young
(24-55 years-old) subjects demonstrated that the phannacokinetics were generally similar between the two age groups.

Ofthe 2177 patients in clinical studies with VIIBRYD, 37 (1.7%) were 65 years of age or older, and 272 (12.5%) were 55 to 64 years of age.

Greater sensitivity of some older individuals cannot be ruled out [see Dosage andAdministraiion (2.3)].

Serotonergic antidepressants have been associated with cases of clinically significant hyponatremia in elderly patients, who may be at greater risk for this adverse event
[see Warnings and Precautions (5. 7)].

8.6 Hepatic Impairment
Vilazodone is eliminated primarily by hepatic metabolism. In mild and moderate hepatic impairment, no dose adjustment is necessary (see Figure 2). VIIBRYD has not
been studied in patients with severe hepatic impairment [see Dosage andAdministration (2.3)].

8.7 Renal Impairment
In mild, moderate, zutd severe renal impainnent, no dose adjustment is necessary (see Figure 2 below) [see Dosage andAdministralion (2.3)].

8.8 Gender Effect

After adjustment for body weight, the systemic exposures between males and females are similar (see Figure 2).
Figure 2. Impact of Intrinsic Factors on Vilazodone PK
Population Description PK Fold Change and 90%CI Recommendation

Age:
>65 years Cmax No dose adjtstnenAUC
Gender.
Females me No dose adjtstrmrtAUC
Renal Impairment:
Mild Cnax No dose adjistnertAUC
Moderate Cnm No dose adjtstmariAUC
Severe Crmx No dose adjtstrmrl

AUC
Hepatic Impainnent:
Mild Cmax No dose adjtstnrnlAUC
Moderate Crmx No dose adjtstnrmAUC
Severe Crmx Not sttdhd

AUC

0.6 1.0 l .4 I .8

Change relative to reference

The data shown for elderly subjects (>65 years) are relative to yourger subjects (24-55 y:
The data shown in Emale subjects are relative to male suin'ecls.
The data shown br renal and hepatic impairmeil are relative to subjects wih normal
renal and hepatic firnetron, respectively.
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9 DRUG ABUSE AND DEPENDENCE

9.1 Controlled Substance
VlIBRYD is not a controlled substance.

9.2 Abuse and Dependence
VlIBRYD has been systematically studied in animals and did not demonstrate abuse or dependence potential. While VlIBRYD has not been systematically studied in
humans for its potential for abuse, there was no suggested evidence of drug~seeking behavior in the clinical studies. However, it is not possible to predict on the basis of
clinical experience the extent to which a CNS active drug will be misused, diverted, and/or abused once marketed. Consequently, physicians should carefully evaluate
patients for a history of drug abuse and follow such patients closely, observing them for signs of misuse or abuse of VlIBRYD (e.g., development of tolerance, drug-
seeking behavior, increases in dose).

10 OVERDOSACE

10.1 Human Experience
There is limited clinical experience regarding human overdosage with VlIBRYD. Four patients and l patient’s child experienced an overdose of VlIBRYD; all
recovered. The adverse reactions associated with overdose of VlIBRYD at doses of 200-280 mg as observed in clinical trials included serotonin syndrome, lethargy,
restlessness, hallucinations, and disorientation.

10.2 Management of Overdose

Consult a Certified Poison Control Center for up-to-date guidance and advice. Telephone numbers for certified poison control centers are listed in the Physicians’ Desk
Reference® (I’DR). No specific antidotes for vilazodone are known. In case of an overdose, provide supportive care, including close medical supervision and
monitoring. Treatment should consist ol‘those general measures employed in the management of overdosage with any drug. Consider the possibility of multiple drug
overdose. Ensure an adequate airway, oxygenation, and ventilation. Monitor cardiac rhythm and vital signs. General supportive and symptomatic measures are also
rcconunended. Gastric lavage with a large-bore orogastric tube with appropriate airway protection, if needed, may be considered. Removal of vilazodone by dialysis has
not been studied; however, the high volume of distribution of vilazodone suggests that dialysis will not be effective in reducing vilazodone plasma concentrations.

11 DESCRIPTION

VlIBRYD Tablets for oral administration contain polyrnorph Form IV vilazodone hydrochloride (HCl), a selective serotonin reuptake inhibitor and a SHTM receptor
partial agonist.

Vilazodone HCl is 2-benzofuranearboxamide, 5-[4-[4-(5-cyano~1H-indol-3-yl)butyl]-l-piperazinyl]-, hydrochloride (1:1). Its molecular weight is 477.99. The
structural formula is:

 
In addition to the active ingredient, VlIBRYD Tablets contain lactose monohydrate, microcrystalline cellulose, magnesium stearate, colloidal silicon dioxide, polyvinyl
alcohol, titanium dioxide, polyethylene glycol, talc, FD&C Blue #1 (40 mg only), FD&C Yellow #6 (20 mg only) and FD&C Red #40 (10 mg only).

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of action

The mechanism of the antidepressant effect of vilazodone is not fully understood but is thought to be related to its enhancement of serotonergic activity in the CNS
through selective inhibition of serotonin reuptake. Vilazodone is also a partial agonist at serotonergic 5-HT” receptors; however, the net result of this action on
serotonergic transmission and its role in vilazodone’s antidepressant effect are unknown.

12.2 Pharmacotlynamics
Vilazodone binds with high aflinity to the serotonin reuptake site (Ki= 0.1 nM), but not to the norepinephrine (Ki=56 nM) or dopamine (Ki=37 nM) reuptake sites.
Vilazodone potently and selectively inhibits reuptake of serotonin (1C50= 1.6 nM). Vilazodone also binds selectively with high affinity to 5-HT” receptors (ICso=’Z.l
nM) and is a 5-HT1A receptor partial agonist.

'lliorough QT Study: Treatment with VlIBRYD did not prolong the QTc interval. The effect ofvilazodone (20, 40, 60, and 80 mg) on the QTc interval was evaluated in
a randomized, placebo-, and active-controlled (moxifloxacin 400 mg), parallel-group, thorough QTc study in 157 healthy subjects. The study demonstrated an ability to
detect small effects. The upper bound of the 90% confidence interval for the largest placebo-adjusted, baseline-corrected QTc interval was below 10 msec, based on the
individual correction method (QTcI). This is below the threshold for clinical concern. However, it is unknown whether 80 mg is adequate to represent a high clinical
exposure condition.

12.3 Pharmacokinetics

Vilazodone activity is due primarily to the parent drug. The pharmacokinetics of vilazodone (5 mg — 80 mg) are dose-proportional. Accumulation of vilazodone is
predictable from single dose data, does not vary with dose, and steady-state is achieved in about 3 days. Elimination of vilazodone is primarily by hepatic metabolism
with a terminal half-life of approximately 25 hours. At steady-state, afier daily dosing of VlIBRYD 40 mg under fed conditions, the mean me value is 156 ng/mL, and
the mean AUC (0.2.. hum) value is 1645 ng-h/mL.

Absorption
Vilazodone concentrations peak at a median of 4-5 hours (Tmu) after administration and decline with a terminal half-life of approximately 25 hours. The absolute
bioavailability of vilazodone is 72% with food. Administration of VIIBRYD with food (high fat or light meal) increases oral bioavailability (Cm increased by
approximately 147- 160%, and AUC increased by approximately 64-85%).
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Coadrninistration of VIIBRYD with ethanol or with a proton pump inhibitor (pantoprazole) did not affect the rate or extent of vilazodone absorption [see Drug
Interactions (7.3, Figure 1)]. In addition, neither the Tmax nor terminal elimination rate of vilazodone was altered by coadministration with either pantoprazole orethanol.

Absorption is decreased by approximately 25% if vomiting occurs within 7 hours of ingestion; no replacement dose is needed.

Distribution

Vilazodone is widely distributed and approximately 96-99% protein—bound

Metabolism and Elimination

VIIBRYD is extensively metabolized through CYP and non-CYP pathways (possibly by carboxylesterase), with only 1% of the dose recovered in the urine and 2% of
the dose recovered in the feces as unchanged vilazodone. CYP3A4 is primarily responsible for its metabolism among CYP pathways, with minor contributions from
CYP2C19 and CYP2D6. In vitro studies with human microsomes and human hepatocytes indicate that vilazodone is unlikely to inhibit or induce the metabolism of
other CYP (except for CYP2C8) substrates; and an in vi v0 study with probe substrates for CYP2C19, 2D6 and 3A4 showed vilazodone did not alter the
phamracokinetics of the probe substrates. However, an in vivo study with probe substrate for CYP2C19 demonstrated a minor induction of CYP2C19. Strong inhibitors
of CYP3A4 (e.g., ketoconazole) can reduce the metabolism of vilazodone in vivo and increase exposure. Conversely, inducers of CYP3A4 Can decrease vilazodone
exposure [see Drug Interactions (7. 3)].

The presence of mild or moderate renal impairment, or mild or moderate hepatic impairment did not affect the apparent clearance of vilazodone.

l3 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis
Carcinogenicity studies were conducted in which BéC3Flmice and Wistar rats were given oral doses of vilazodone up to 135 and 150 mg/kg/day, respectively, for 2
years. These doses are approximately 16.5 and 36 times the maximum recommended human dose (MRHD) of40 mg, respectively, on a mg/m2 basis.

In mice, the incidence of hepatocellular carcinomas was increased in males at 16.5 times the MRHD; this finding was not observed at 5.5 times the MRHD. The
incidence of malignant mammary gland tumors was numerically increased in females at 5.5 and 16.5 times the MRHD, with statistical significance at 16.5 the MHRD;
this finding was not observed at 1.8 times the MRHD. Elevated prolactin levels were observed in a 2-week study of vilazodone administered at 5.5 and 33 times the
MRHD. Increases in prolactin levels are known to cause mammary tumors in rodents.

In the rat study, vilazodone was not carcinogenic in either sex at doses up to 36 times the MRHD.

Mutagenesis
V ilazodone was not mutagenic in the in vitro bacterial reverse mutation assay (Ames test). Vilazodone was negative in the in vitro V79/l-IGRP'I‘ mammalian cell
forward mutation assay. Vilazodone was clastogenic in two in vitro mammalian cell chromosome aberration assays. However, vilazodone was negative for clastogenic
activity in both an in viva rat bone marrow chromosome aberration assay and a micronucleus test. Vilazodone was also negative in an in vivo/in vitro unscheduled DNA
synthesis assay in rats.

Impaimient of Fertility
Treatment of rats with vilazodone at a dose of 125 mg/kg, which is 30 times the maximum recommended human dose (MRHD) of 40 mg on 3 mg/m2 basis, caused
impaimtent of male fertility with no effect on female fertility. Impaired male fertility was not observed at 6 times the MRHD.

l4 CLINICAL STUDIES

The efficacy of VIIBRYD as a treatment for major depressive disorder was established in two 8-week, multicenter, randomized, double—blind, placebo-controlled
studies in adult (18-70 years of age) outpatients who met the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) criteria for MDD. In these studies,
patients were titrated over 2 weeks to a dose of 40 mg of VIIBRYD with food (n=436) or placebo (n = 433) once daily. VIIBRYD was superior to placebo in the
improvement of depressive symptoms as measured by the mean change from baseline to Week 8 in the Montgomery-Asberg Depression Rating Scale (MADRS) total
score. Examination of population subgroups based on age (there were few patients over 65), gender, and race did not reveal any clear evidence of differential
responsiveness.

Table 4. Summary of Results for the Primary Efficacy Endpoint

Study 1 'umbcr Primary Endpoint LS Mean (95% CI)‘
difference from placebo
In chan - e from baseline

MADRS -3.2 -5.2, -1.3 MADRS -25 (-44, -0.6
8 Least Squares Mean (95% Confidence Interval)

16 HOW SUPPLIED/STORAGE AND HANDLING

16.1 How Supplied
VIIBRYD (vilazodone HCl) Tablets are supplied in the following configurations:
10 mg, pink, oval tablet, debossed with 10 on one side

75838-110-30: 30-count bottles
75838-110-90: 90-count bottles
75838-110-52: SOC-count bottles

75838-110-12: 10 blisters cards each containing 10 tablets (HUD)

20 mg, orange, oval tablet, debossed with 20 on one side
75838-120—30: 30-count bottles
75838—120—90: 90-count bottles
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75838—120-52: 500-count bottles

75838-120-12: 10 blisters cards each containing 10 tablets (l‘IUD)

40 mg, blue, oval tablet, debossed with 40 on one side
75838-140-30: 30-count bottles
75838-140-90: 90-count bottles
75838-140-52: SOD-count bottles

75838-14042: 10 blisters cards each containing 10 tablets (HUD)

Patient Starter Kit

75838-179-30: blister card containing 30 tablets:
10 mg, pink, oval, debossed with 10 on one side: 7 tablets
20 mg, orange, oval, debossed with 20 on one side: 7 tablets
40 mg, blue, oval, debossed with 40 on one side: 16 tablets

16.2 Storage
VIIBRYD (vilazodone HCl) Tablets should be stored at 25°C (77°F) with excursions permitted to 15°C - 30°C (59°F - 86°F) [see USP Controlled Room Temperature].

17 PATIENT COUNSELING INFORMATION

See Medication Guide (I 7.2).

17.1 Information for Patients

Advise patients and their caregivers about the benefits and risks associated with treatment with VIIBRYD and counsel them in its appropriate use. Advise patients and
their caregivers to read the Medication Guide and assist them in understanding its contents. The complete text of the Medication Guide is reprinted at the end ofthis
document.

Suicide Risk

Advise patients and caregivers to look for the emergence of suicidality, especially early during treatment and when the dose is adjusted up or down [see Box Warning
and Warnings and Precautions (5.1)].

Dosing‘and Administration
lnstruct patients to take VIIBRY D with food. When initiating treatment with VIIBRYD the dose should be titrated, starting with a dose of 10 mg once daily for 7 days,
followed by 20 mg once daily for an additional 7 days, and then increased to 40 mg once daily.

Concomitant Medication

lnstruct patients not to take VlIBRYD with an MAOI or within 14 days of stopping an MAOI and to allow 14 days afier stopping VIIBRYD before starting an MAO]
[see Contraindications (4.1)].

Serotonin Syndrome or Neuroleptic Malignant Syndrome (NMS)—like Reactions
Caution patients about the risk of serotonin syndrome or Neuroleptic Malignant Syndrome (NMS)—like reactions, particularly with the concomitant use of VIIBRYD
and triptans, tramadol, tryptophan supplements, other serotonergic agents, or antipsychotic drugs [see Warnings and Precautions (5.2) and Drug Interactions (7.1)].

Seizures

Caution patients about using VIIBRYD if they have a history of a seizure disorder [see Warnings and Precautions (5.3)]. Patients with a history of seizures were
excluded from clinical studies.

Abnormal Bleeding
Caution patients about the concomitant use of VIIBRYD and NSAIDS, aspirin, warfarin, or other drugs that affect coagulation since combined use of psychotropic
drugs that interfere with serotonin reuptake and these agents has been associated wim an increased risk of abnormal bleeding [see Warnings and Precautions (5.4)].

Activation of Mania/Hypomam'a
Advise patients and their caregivers to observe for signs of activation of mania/hypomania [see Warnings and Precautions (5. 5)].

Discontinuation

Advise patients not to stop taking VIIBRYD without talking first with their healthcare provider. Patients should be aware that discontinuation effects may occur when
suddenly stopping VIIBRYD [see Warnings and Precautions (5.6)].

Hyponatremia
Advise patients that if they are treated with diuretics, or are otherwise volume depleted, or are elderly, they may be at greater risk of developing hyponatremia while
taking VllBRYD [see Warnings and Precautions (5.7)].

Alcohol

Advise patients to avoid alcohol while taking VIIBRYD [see Drug Interactions (7.3)].

Allergic Reactions
Advise patients to notify their healthcare provider if they develop an allergic reaction such as rash, hives, swelling, or difficulty breathing.

Pregnancy
Advise patients to notify their healthcare provider if they become pregnant or intend to become pregnant during therapy with VIIBRYD [see Use in Specific
Populations (8.1)l.

Nursing Mothers
Advise patients to notify their healthcare provider if they are breastfeeding an infant and would like to continue or start VIIBRYD [see Use in Specific Populations
(8.3)].

Interference with Cognitive and Motor Performance
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Caution patients about operating hazardous machinery, including automobiles, until they are reasonably certain that VIIBRYD therapy does not adversely affect their
ability to engage in such activities.

T1@V15
mnmnvimwis

I Distributed byTrovis Pharmaceuticals LLC

New Haven, CT 06511

877-878-7200

viibryd.com

Licensed from Merck KGaA,
Darmstadt, Germany

Product protected by US Patent No. 5,532,241 and US. Patent No. 7,834,020.
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Revised: January 2010

VIIBRYDTM is a trademark of Trovis Pharmaceuticals LLC.
© 201 1 Trovis Pharmaceuticals LLC.
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17.2 Medication Guide

MEDICATION GUIDE

VIIBRYDM

(vilazodone hydrochloride)
Tablets

Read this Medication Guide carefully before you start taking VIIBRYD and each time you get a

refill. There may be new information. This information does not take the place of talking to your

healthcare provider about your medical condition or your treatment.

What is the most important information
I should know about VIIBRYD?

VIIBRYD and other antidepressant

medicines may cause serious side
effects.

Call your healthcare provider right away

if you have any of the following

symptoms, or call 911 if there is an

emergency:

1. Suicidal thoughts or actions:

. VIIBRYD and other antidepressant

medicines may increase suicidal

thoughts or actions in some children,

teenagers, or young adults within the
first few months of treatment or

when the dose is changed.

. Depression or other serious mental

illnesses are the most important causes

of suicidal thoughts or actions.

. Watch for these changes and call your

healthcare provider right away if you
nofice:

. New or sudden changes in mood,

behavior, actions, thoughts, or feelings,

especially if severe.

. Pay particular attention to such changes
when VIIBRYD is started or when the

dose is changed.

Keep all follow-up visits with your

healthcare provider and call between

visits if you are worried about symptoms.

Call your healthcare provider right

away if you have any of the following

symptoms, especially if they are new,

worse, or worry you:

. attempts to commit suicide

. acting on dangerous impulses

. acting aggressive or violent
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. thoughts about suicide or dying

. new or worse depression

. new or worse anxiety or panic

attacks

. feeling agitated, restless, angry or
irritable

. trouble sleeping

. an increase in activity or talking

more than what is normal for you

(mania)

. other unusual changes in behavior
or mood

Serotonin Syndrome or Neuroleptic

Malignant Syndrome-like reactions:

. agitation, hallucinations, coma or

other changes in mental status

. coordination problems or muscle

twitching (overactive reflexes)

. fast heartbeat, high or low blood

pressure

. sweating or fever

. nausea, vomiting, or diarrhea

. muscle stiffness or tightness

. Abnormal bleeding: VIIBRYD and other

antidepressant medicines may increase

your risk of bleeding or bruising,

especially if you take the blood thinner

warfarin (Coumadin, Jantoven), a non—

steroidal anti-inflammatory drug

(NSAID), or aspirin.
. Seizures or convulsions.

Manic episodes:

greatly increased energy

severe trouble sleeping

racing thoughts
reckless behavior

unusually grand ideas

excessive happiness or irritability

talking more or faster than usual

. Low salt (sodium) levels in the blood.

14
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Elderly people may be at greater risk for

this. Symptoms may include:
. headache

. weakness or feeling unsteady

. confusion, problems concentrating or

thinking or memory problems

Do not stop VIIBRYD without first

talking to your healthcare provider.

Stopping VIIBRYD suddenly may cause

serious symptoms including:

. anxiety, irritability, high or low mood,

feeling restless or sleepy

. headache, sweating, nausea, dizziness

. electric shock—like sensations, tremor,
confusion

What is VIIBRYD?

VIIBRYD is a prescription medicine used to

treat a certain type of depression called

Major Depressive Disorder (MDD). It is

important to talk with your healthcare

provider about the risks of treating

depression and also the risk of not treating
it. You should discuss all treatment choices

with your healthcare provider.

Talk to your healthcare provider if you do

not think that your condition is getting better
with VIIBRYD treatment.

It is not known if VIIBRYD is safe and

effective in children.

Who should not take VIIBRYD?

Do not take VIIBRYD if you:
. Take an Monoamine Oxidase Inhibitor

(MAOI). Ask your healthcare provider or

pharmacist if you are not sure if you take
an MAOI.

. Do not take an MAOI within 14 days of

stopping VIIBRYD.

. Do not start VIIBRYD if you stopped

taking an MAOI in the last 14 days.

People who take VIIBRYD close in

time to taking an MAOI may have

serious or even life-threatening side

effects. Get medical help right away

if you have any of these symptoms:

high fever

uncontrolled muscle spasms
stiff muscles

rapid changes in heart rate or

blood pressure
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. confusion

. loss of consciousness (pass out)

What should I tell my healthcare

provider before taking VIIBRYD?

Before starting VIIBRYD, tell your

healthcare provider if you:

0 have liver problems

. have kidney problems

. have or had seizures or convulsions

. have bipolar disorder (manic

depression) or mania

. have low sodium levels in your blood

. have or had bleeding problems
. drink alcohol

. have any other medical conditions

. Are pregnant or plan to become

pregnant. It is not known if VIIBRYD will

harm your unborn baby. Talk to your

healthcare provider about the benefits

and risks of treating depression during

pregnancy.

. Are breastfeeding or plan to breastfeed}

It is not known if VIIBRYD passes into

breast milk. You and your healthcare

provider should decide if you should take

VIIBRYD while breastfeeding.

Tell your healthcare provider about all

the medicines that you take, including

prescription and non-prescription medicines,

vitamins, and herbal supplements. VIIBRYD

and some medicines may interact with each

other, may not work as well, or may cause

serious side effects when taken together.

Especially tell your healthcare provider

if you take:

0 triptans used to treat migraine
headache

. medicines used to treat mood,

anxiety, psychotic or thought

disorders, including tricyclics,

lithium, SSRIs, SNRIs, buspirone,

or antipsychotics
. tramadol

. over-the-counter supplements such

as tryptophan or St. John’s Wort

. nonsteroidal anti-inflammatory '

drugs (NSAIDS)

o aspirin

l 5
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o warfarin (Coumadin, Jantoven)

o mephenytoin (Mesantoin)
. diuretics

Your healthcare provider or pharmacist can

tell you if it is safe to take VIIBRYD with your

other medicines. Do not start or stop any

medicine while taking VIIBRYD without

talking to your healthcare provider first.

How should I take VIIBRYD?

. Take VIIBRYD exactly as prescribed. Your

healthcare provider may need to change

the dose of VIIBRYD until it is the right

dose for you.

. Take VIIBRYD with food. VIIBRYD may

not work as well if you take it on an

empty stomach.

. If you miss a dose of VIIBRYD, take the

missed dose as soon as you remember. If

it is almost time for the next dose, skip

the missed dose and take your next dose

at the regular time. Do not take two
doses of VIIBRYD at the same.

. If you take too much VIIBRYD, call your

healthcare provider or poison control

center right away, or get emergency
treatment.

What should I avoid while taking
VIIBRYD?

. VIIBRYD can cause sleepiness or may

affect your ability to make decisions,

think clearly, or react quickly. You should

not drive, operate heavy machinery, or

do other dangerous activities until you

know how VIIBRYD affects you.

. You should avoid drinking alcohol while

taking VIIBRYD. See “What should I tell

my healthcare provider before taking
VIIBRYD?”

What are the possible side effects of
VIIBRYD?

VIIBRYD may cause serious side effects,

including:

. See “What is the most important
information I should know about

VIIBRYD?"
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Common side effects in people who take
VIIBRYD include:

' . diarrhea

o nausea or vomiting

. trouble sleeping

Tell your healthcare provider if you have any

side effect that bothers you or that does not

go away. These are not all the possible side

effects of VIIBRYD. For more information,

ask your healthcare provider or pharmacist.

Call your doctor for medical advice

about side effects. You may report side
effects to FDA at 1-800-FDA-1088.

How should I store VIIBRYD?

Store VIIBRYD at room temperature (59°F to

86°F or 15°C to 30°C).

Keep VIIBRYD and all medicines out of
the reach of children.

General information about VIIBRYD.

Medicines are sometimes prescribed for

purposes other than those listed in a
Medication Guide. Do not use VIIBRYD for a

condition for which it was not prescribed. Do

not give VIIBRYD to other people, even if

they have the same condition. It may harm
them.

This Medication Guide summarizes the most

important information about VIIBRYD. If you

would like more information, talk with your

healthcare provider. You may ask your

healthcare provider or pharmacist for
information about VIIBRYD that is written for

healthcare professionals.

For more information about VIIBRYD call 1-

877-878-7200 or go to www.VIIBRYD.com.

What are the ingredients in VIIBRYD?

Active ingredient: vilazodone hydrochloride

Inactive ingredients: lactose monohydrate,

microcrystalline cellulose, magnesium

stearate, colloidal silicon dioxide, polyvinyl

alcohol, titanium dioxide, polyethylene

glycol, talc, and FD&C Blue #1 (40 mg only),

FD&C Yellow #6 (20 mg only) and FD&C Red

#40 (10 mg only).

16
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This Medication Guide has been approved by the US. Food and Drug Administration.

TKPVIR,“

Trovis Pharmaceuticals LLC

5 Science Park

New Haven, CT 06511

Licensed from Merck KGaA, Darmstadt, Germany

Product protected by US. Patent No. 5,532,241 and US. Patent No. 7,834

VIIBRYDTM is a trademark of Trovis Pharmaceuticals LLC.

© 2011 Trovis Pharmaceuticals LLC.

Revised January2011
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Appendix A: Proposed REMS Revised: 10 December 2010

NDA 22-567 vilazodone HCl Tablets

ViibrydTM

(vilazodone hydrochloride)

Class of Product: Antidepressant

PGxHealth, LLC

5 Science Park

New Haven, CT 0651 1

a

Contact Information: PGxHealth, LLC (1-877-878-7200)

RISK EVALUATION AND MITIGATION STRATEGY

(REMS)
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Appendix A: Proposed REMS Revised: 10 December 2010

1. GOAL

The goal of this REMS is to inform patients about the serious risks associated with the use of
vilazodone HCl Tablets.
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Appendix A: Proposed REMS Revised: 10 December 2010

II. REMS ELEMENTS:

A. Medication Guide

PGxHealth, LLC, will ensure that a currently approved Medication Guide will be

dispensed with each vilazodone prescription in accordance with 21 CFR 208.24.

'B. Timetable for Submission of Assessments

PGxHealth, LLC, will submit REMS Assessments to FDA at 18 months, 3 years, and 7

years from the date of the approval of the REMS. To facilitate inclusion of as much

information as possible while allowing reasonable time to prepare the submission, the

reporting interval covered by each assessment should conclude no earlier than 60 days

before the submission date for that assessment. PGxHealth, LLC will submit each

assessment so that it will be received by the FDA on or before the due date.
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

ELLIS F UNGER

01/21/2011
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EXHIBIT 7

Certificate of Correction
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I UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO.- : 5,532,241
APPLICATION NO. : 08/314734

DATED : July 2, 1996 ,

INVENTOR(S) : Henning Bottcher et a1.

It is certified that error appears in the above~identifled patent and that said Letters Patent is
hereby corrected as shown below:

Column 16, Line 46, please delete “R3 is H, OH 01' 0A;”

Signed and Sealed this

Tenth Day ofNovember, 2009

Dow) '3 KW
David J. Kappos

Director ofthe United States Patent and D'ademark Oflice
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, United States

Patent and

Trademark Oflice

Patent Bibliographic Data

5532241 Application Number:

07/02/1996 Filing Date:

PIPERIDINES AND PIPERAZINES

M

 
 

 

  

 
  
 
 

 
  

 

 

 
  
 

VIfindow

not open
 

 Most recent events (up to 7): 12/11/2007 Payment of Maintenance Fee, 12th Year, Large Entity.
12/09/2003 Payment of Maintenance Fee, 8th Year, Large Entity.

12/29/1999 Payment of Maintenance Fee, 4th Year, Large Entity.
09/10/1996 Payor Number Assigned.

--- End of Maintenance History —--

CPA GLOBL LIMITED
2318 Mill Road 12th Floor

ALEXANDRIA, VA
22314

   
   

 

 
 

   
  

Address for fee purposes:

 RunAnomerngry....... 2
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02/08/2011 03:19 PM EST

Patent Number: Application Number: 08314734

Issue Date: Filing Date: 09/29/1994

Window Opens: —Surcharge Date:
Window Closes: —Payment Year:
Entity Status: LARGE

197

CPA GLOBL LIMITED

ALEXANDRIA

Customer Number:

Street Address:

City:

Zip Code:

Phone Number:

22314

(703) 739-2234

Currently there are no fees due.

<
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Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov 

Customer No 197 ISTMT DATE PRINTED
02/08/201 1

CPA GLOBL LIMITED

2318 Mill Road 12th Floor
ALEXANDRIA VA 22314

MAINTENANCE FEE STATEMENT

According to the records of the U.S.Patent and Trademark Office (USPTO), the maintenance fee and any necessary surcharge
have been timely paid for the patent listed below. The "PYMT DATE" column indicates the payment date (i.e., the date the
payment was filed).

 

The payment shown below is subject to actual collection. If the payment is refused or charged back by a financial institution, the
payment will be void and the maintenance fee and any necessary surcharge unpaid.

Direct any questions about this statement to: Mail Stop M Correspondence, Director of the USPTO, P.O.Box 1450, Alexandria,
VA 22313-1450.

US. PATENT APPL.
PATENT SUR PYMT APPLICATION ISSUE FILING PAYMENT SMALL ATTY DKT
NUMBER FEE AMT CHARGE DATE NUMBER DATE DATE YEAR ENTITY? NUMBER

5,532,241 $830.00 $0.00 12/29/99 08/314,734 07/02/96 09/29/94 04 N0 MERCK1617

PTO 1,439 (Rev. (19/2006)
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Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450

Alexandria, VA 22313-1450
wwwruspto.gov 

Customer No 197 ISTMT DATE PRINTED
02/08/201 1

CPA GLOBL LIMITED
2318 Mill Road 12th Floor
ALEXANDRIA VA 22314

MAINTENANCE FEE STATEMENT

According to the records of the U.S.Patent and Trademark Office (USPTO), the maintenance fee and any necessary surcharge
have been timely paid for the patent listed below. The "PYMT DATE" column indicates the payment date (i.e., the date the
payment was filed).

The payment shown below is subject to actual collection If the payment is refused or charged back by a financial institution, the
payment will be vord and the maintenance fee and any necessary surcharge unpaid.

Direct any questions about this statement to: Mail Stop M Correspondence, Director of the USPTO, P.O.Box 1450, Alexandria,
VA 22313-1450.

US. PATENT APPL.
PATENT SUR PYMT APPLICATION ISSUE FILING PAYMENT SMALL ATTY DKT
NUMBER FEE AMT CHARGE DATE NUMBER DATE DATE YEAR ENTITY? NUMBER

5,532,241 $2,090.00 $0.00 12/09/03 08/314,734 07/02/96 09/29/94 08 N0 MERCK1617

Prom” (Rev. 09/2006)
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Commissioner for Patents
United States Patent and Trademark Office

PO. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov 

Customer No 197 ISTMT DATE PRINTED
02/08/201 1

CPA GLOBL LIMITED
2318 Mill Road 12th Floor

ALEXANDRIA VA 22314

MAINTENANCE FEE STATEMENT

According to the records of the U.S.Patent and Trademark Office (USPTO), the maintenance fee and any necessary surcharge
have been timely paid for the patent listed below. The "PYMT DATE" column indicates the payment date (i.e., the date the
payment was filed).

The payment shown below is subject to actual collection. If the payment is refused or charged back by a financial institution, the
payment will be void and the maintenance fee and any necessary surcharge unpaid.

Direct any questions about this statement to: Mail Stop M Correspondence, Director of the USPTO, P.O.Box 1450, Alexandria,
VA 22313-1450. .

U.S. PATENT APPL.
PATENT SUR PYMT APPLICATION ISSUE FILING PAYMENT SMALL ATTY DKT

NUMBER FEE AMT CHARGE DATE NUMBER DATE DATE YEAR ENTITY? NUMBER

5,532,241 $3,910.00 $0.00 12/11/07 08/314,734 07/02/96 09/29/94 12 NO MERCK1617

PTO [.439 (Rev. 09/2006)
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EXHIBIT 9

Letter Acknowledging Receipt of the IND
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saw BY: 12- 5-97: 2:43PM :LIPHA PHARMACEUTICAL-i +49 5151 723149;i5_2/ :i"!
I “lung,”

 

" i ~ 1

{/é 022mm 03mm at HUMAN sutvrcas mine Health Service
"m" . ‘ Food and Drug Administration

Rockviiio MD 20857

"4054.313 - Date DEC 1 m7

Lipha Phamcueticala. Inc.
ATTN: Anita Hi. Goodman. M.D.

9 Heat: 57th Street, Suite 3825

New York. NY 10019-2701

_ Dear Sir or Madam:

We acknowledge receipt of your Investtgational New Dru Application (IND) submitted
pursuant to Section 505(i) oi the Federal Food, Drug, and osmetic Act. Please note the
following identifying data:

IND Number Assigned: 54 . 613

590050" Lipha Pharmaceuticals . Inc.

NemeofDrug: m 68 843

DeteofSubm-ssion‘ November 21. 1997

DateoiReceiut: November 21a, 1997

Studies in humans may not be initiated until 30 days alter the date at receipt shown above. ll,
within the 30-day waiting period. we identify deficiencies in the IND that require correction
before human studies begin or that require restriction of human studies until correction, we
mil notify you immediately that the study may not be initiated ("clinical hold") or that certain
restrictions must be placed on ii in the event of such notification, you must continue to
withhold, or to restrict, such studies until you have submitted material to correct the
deficiencies, and we have notified you that the material yeti submitted is satisfactory.

It has not been cur policy to obiect to a sponsor. upon receipt of this acknowledgement letter.
either obtaining supplies of lhl investigational drug or shipping it to investigators listed in the
mo. HoWevei. if drug is sliiu ed to iiwesti «stars, they should be reminded that studies may

n’ot begin under the IND until 0 days attert as NO receipt date or later it the IND is p aced onc inical hold

US REGULATORY ARCHIVES

MAR 19 2003

saw FDA 3223a tales» PM VlOilS EDITION is ossome. Page 113
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. . '9‘“: -u...

'4

mo 54.613 . ' Page 2

Youererecoonflbbtacompiiance withflerdeuiFoodJrugnMCouneflcAotmdfl-ungihm

immmmmuezi oftinCodaochdnlWierammmmg
anyedveraacxparlenu unwiamdwimmofdndmmabmmmmmmdwmm

assocnaspouibleendhnoevemlezerman lOworkhg'deyeeflerhifldmcehtannhfm
and reporting any unexpected feminine-threatening experience mtfioFDA WW no lemma

3 working dm afler receipt of the hfonnetion (21 CH! 312.32). and Mien of mm
reports (21 CFR 312.33)

Pieces forward all future communicatim conceming mu IND in vipiice‘te. identified by the above IND
mambu. andM as foliowI:

Food and Drug Adnininrathn

Canter fa: Drug Eveiuetion lid Research (Hm-120)

Attention: 00am Como! Room
5600 Flshare Lane

Rockville. MIMInd 20857

Shouio you have any questions concerning this IND. plum canteen Mr. Paul David .
Project Manager
(301) 59é-2777

Cantu for'Drug Evekmim and mm

cc: ow mo - phi:
HFD-tzo - voiiow

an-uomo - mun

IND ACKNOWLEDGEMENT

mm in am mm»
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EXHIBIT 10

Letter Acknowledging Receipt‘of NDA
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we”, “"16szQ s

g gDEPARTMENT OF HEALTH AND HUMAN SERVICES
“‘0'!“
 

Food and Drug Administration
Silver Spring MD 20993

NDA 22-567 NDA ACKNOWLEDGMENT

ngHealth, LLC

Attention: Kimberly Fabrizio

Vice President, Regulatory Affairs
Five Science Park

New Haven, CT 06511

Dear Ms. Fabrizio:

We have received your New Drug Application (NDA) submitted under section 505(b) of the

Federal Food, Drug, and Cosmetic Act (FDCA) for the following:

Name of Drug Product: Vilazodone HCL tablets, 10 mg, 20 mg, and 40 mg

Date of Application: March 22, 2010

Date of Receipt: March 22, 2010

Our Reference Number: NDA 22-567

Unless we notify you within 60 days of the receipt date that the application is not sufficiently

complete to permit a substantive review, we will file the application on May 21, 2010 in

accordance with 21 CFR 314.101(a).

If you have not already done so, promptly submit the content of labeling [21 CFR

314.50(l)(1)(i)] in structured product labeling (SPL) format as described at
htt ://wwwfda, 'rov/Forlndust /DataStandards/StructuredProductLabelin r/defaulthtm. Failure

to submit the content of labeling in SPL format may result in a refusal—to—file action under 21

CFR 314.101(d)(3). The content of labeling must conform to the content and format

requirements of revised 21 CFR 201 .56-57.

  

The NDA number provided above should be cited at the top of the first page of all submissions

to this application. Send all submissions, electronic or paper, including those sent by overnight

mail or courier, to the following address:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Psychiatry Products
5901-B Ammendale Road

Beltsville, MD 20705-1266
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NDA 22-567

Page 2

All regulatory documents submitted in paper should be three-hole punched on the left side of the

page and bound. The left margin should be at least three-fourths of an inch to assure text is not

obscured in the fastened area. Standard paper size (8-1/2 by 11 inches) should be used; however,

it may occasionally be necessary to use individual pages larger than standard paper size.

Non—standard, large pages should be folded and mounted to allow the page to be opened for

review without disassembling the jacket and refolded without damage when the volume is

shelved. Shipping unbound documents may result in the loss of portions of the submission or an

unnecessary delay in processing which could have an adverse impact on the review of the

submission. For additional information, please see

http://www.fda.gov/Drugs/DevelopmentApQrovalProcess/FomissubmissionRequirements/DrugMastchil
esDMFs/ucmO73080.htm

 

If you have any questions, call me at (301) 796-2145.

Sincerely,

{See appended electronic signature page}

CDR Bill Bender, R.Ph., MS HCA

Regulatory Project Manager

Division of Psychiatry Products

Office of Drug Evaluation I

Center for Drug Evaluation and Research
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Application Submission
Type/Number Type/Number Submitter Name Product Name

NBA-22567 ORlG-1 PGX HEALTH LLC VILAZODONE HCL

This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

WILLIAM H BENDER

03/24/2010
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List of Significant Activities Undertaken during Regulatory Review Period
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LIST OF SIGNIFICANT ACTIVITIES UNDERTAKEN DURING THE

REGULATORY REVIEW PERIOD

DATE NUMBER ‘

m1997)

--Draft Rat and Mouse Carcinogenicity Study £153?5cols forCAC review :2ka

_- \Transfer of IND Ownership from Lipha Pharmac§eut1cals
to Merck KGaA

6/16/1999 014

2/8/2001 , ,1

1/5/2001 "“ “ ,

——FDA Come:1 1

12/21/2001

3/1/2002 1
4/30/2002

7/24/2002 , h H

10/23/2002 , 1 1 '~

2/1 1/2003 Transfer of IND Ownership to Merck KGaA
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SERIAL ESC T;

DATE NUMBER 3 “

—«Annual Reort 2006

_———

8/1/2008

—“Clinical Stud Reort

6/3/2009 A

—-FDA Contact Reo
——FDA Contact Re-ort

1/24/2010 Annual Re_.o£=’"t(20‘023 ‘

—_—
_—NDA No. 2323353
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 5,532,241 Page 1 of 1
APPLICATION NO. : 08/314734

DATED : July 2, 1996

INVENTOR(S) : Henning Bottcher et a1.

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 16, Line 46, please delete “R3 is H, OH or OA;”

Signed and Sealed this

Tenth Day ofNovember, 2009

David J. Kappos
Director ofthe United States Patent and Trademark Oflice
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SPE RESPONSE FOR CERTIFICATE OF CORRECTION

Paper No.:

DATE : 92114192 ________

T0 SPE 0F : ART UNIT&

SUBJECT : Request for Certificate of Correction for Appl. No.: 08314 235 Patent No.: 5532241

Please respond to this request for a certificate of correction within 7 days.

FOR IFW FILES:

Please review the requested changes/corrections as shown in the COCIN document(s) in‘the
. IFW application image. No new matter should be introduced, nor should the scope or

meaning of the claims be changed.

Please complete the response (see below) and fon/vard the completed response to scanning

using document code COCX.

FOR PAPER FILES: ;

Please review the requested changes/corrections as shown in the attached certificate of
correction. Please complete this form (see below) and fonNard it with the file to:

Certificates of Correction Branch (C of C)

Randolph Square 9C62-D

N W Png Location 7580
Mou :camzf xfikfiflmeetgngB .MMka¢4Mwe». .x»   

Certificates of Correction Branch

703-756-1574

Thank You For Your Assistance

The request for issuing the above-identified correction(s) is hereby:
. Note your decision on the appropriate box.

X Approved _ I All changes apply.
El Approved in Part I Specify below which changes do not apply.

Cl Denied State the reasons for denial below.

Comments: “La €J’ 7’- 3

WW’WTFA
WM

.‘ 0- ’3

94a ‘ ”"7”
4/4”" .1! ‘Lé‘azgizs
‘

PTOL-306 (REV. 7/03) ’ U.S. DEPARTMENT OF COMMERCE Patent and Trademark Office
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§EE BESPON§E FQB- CERTIFICATE OF CORRECTION I _ ___-___

Paper No.: _______
DATE : {29(141QQ

TO SPE OF 2 ART UNIT 1624

SUBJECT _: Request for Certificate ofCorrcction for Appl. No.: 08314 235 Patent No.: 5532241

Please respond to this request for a certificate of correction within 7 days.
FOR IFW FILES:

Please review the requested changes/corrections as shown in the COCIN document(s) in the
_ IFW application image. No new matter should be introduced, nor should the scope or
meaning of the claims be changed.

Please complete the response (see below) and fonA/ard the completed response to scanning
using document code COCX. -

FOR PAPER FILES:

 
Please review the requested changes/corrections as shown in the attached certificate of
correction. Please complete this form (see below) and forward it with the file to:

Certificates of Correction Branch (C of C)
Randolph Square 9C62-D
Palm Location 7580

 

Certificates of Correction Branch

703-756-1574

._.Th§_'.‘..I_‘_ You for Your Assistance '
  

The request for issuing the above-identified correction(s) is hereby:
Note your decision on the appropriate box. ,

X Approved _ All changes apply.
CI Approved in Part Specify below which changes do not apply.

CI Denied State the reasons for denial below.
3

  
Comments:

PTOL-306 (REV. 7103) U. . D “ 3 ‘ 'T' "T OF COMM ' CE 'atent and Trademark Ofiice
' . ": 121:1 60/9'l/0'I

T00. .XVJ ZI 9T page124
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PTO/SB/ 44 (08-00)
Approved for use through 09/30/2000. OMB 0651-0033

US Patent and Trademark Office; US DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO : 5,532,241

DATED: July 2,1996

INVENTOR (S): Henning Bottcher et al.

It is certified that error appears in the above-identified patent and that said Letters
Patent are hereby corrected as shown below:

Column 16, Line 46, please delete "R3 is H, OH or OA;"

 
MAILING ADDRESS OF SENDER: Millen, White, Zelano & Branigan, P.C. PATENT NO 5 532 241

2200 Clarendon Blvd, Suite 1400 '
Arlington, VA 22201

 

Burden Hour Statement: This form is estimated to take 1.0 hour to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, US. Patent and Trademark
Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for
Patents, Washington, DC 20231.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

US. Patent No.: 5,532,241

Issued : July 2, 1996

Serial No. : 08/314,734

Filed : September 29, 1994

For : Piperidines And Piperazines

PETITION FOR CERTIFICATE OF CORRECTION

PURSUANT TO 37 C.F.R. 1.322 OR 1.323

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicants hereby request that the above-identified US. patent be corrected in accordance

with the attached Certificate of Correction.

I. C.F.R. 1.322

I] The mistake(s) was/were incurred through the fault of the Patent and Trademark

Office and is/are clearly disclosed in the records of the Office. Therefore, no fee
is due.

II. C.F.R. 1.323

IZI The mistake was made by the applicant. Therefore, a payment in the amount of

$100.00 for the fee set forth in 37 C.F.R. § 1.20(a) is enclosed herewith.

Enclosed herewith is a Form PTO-1050 listing an error that has been found in the above-

identified patent. The error is of a clerical or typographical nature or of minor character and was

made in good faith. The requested correction does not constitute new matter or require

reexamination.
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[11. Accordingly, patentees and their assignee respectfully request that the Patent and

Trademark Office issue a Certificate of Correction pursuant to 37 CPR. § 1.322 or § 1.323,

respectively.

Respectfully submitted,

/Brion P. Heaney/ 

Brion P. Heaney, Reg. No. 32,542

Attorney for Applicants

MILLEN, WHITE, ZELANO

& BRANIGAN, P.C.

Arlington Courthouse Plaza 1
2200 Clarendon Blvd. Suite 1400

Arlington, Virginia 22201

Telephone: (703) 243-6333

Facsimile: (703) 243-6410

Attorney Docket No.: MERCK-1617

Date: September 1, 2009
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Electronic Patent Application Fee Transmittal

Filing Date: 29-Sep-1994

Title oflnvention: PIPERIDINES AND PIPERAZINES

_—

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)

Basic Filing:

Description Fee Code Quantity

Miscellaneous Filing:

Patent Appeals and-Interference:

Post-Al|owance-and-Post-lssuance:

Extension-of—Time: Page 128
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Miscellaneous:

Total in USD (5)
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Electronic Acknowledgement Receipt

“—

——

Title oflnvention: PIPERIDINES AND PIPERAZINES

First Named Inventor/Applicant Name: HENNING BO'I'I'CHER

MILLEN WHITE ZELANO AND BRANIGAN

ARLINGTON COURTHOUSE PLAZA I SUITE 1400

2200 CLARENDON BOULEVARD

Correspondence Address: -

ARLINGTON

US

“—

Payment information:

 
Payment Type Credit Card 
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RAM confirmation Number

Deposit Account

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

Request for Certificate of Correction pto1050.pdf 166ce8895f1336cc02d0123b4afeb49f16f6 =
a61

Information:

Request for Certificate of Correction petforcoc.pdf d18baa8d808ed388ai2fbcb7f084bedf98a
ddbic

Fee Worksheet (PTO-875) fee-info.pdf 4d243f53d82bf4i94c59257d594e39a513f|

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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6 . 6 £930
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

US. Patent No.: 5,532,241 7/ // 7
Issued ’ : July 2, 1996

Serial No. : 08/314,734

Filed : September 29, 1994

For : Piperidinw And Piperazines

PETITION FOR CERTIFICATE OF CORRECTION

PURSUANT TO 37 C.F.R. § 1.322 OR § 1.323

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicants hereby request that the above-identified US. patent be corrected in accordance

with the attached Certificate of Correction.

I. C.F.R. § 1.322

E! The mistake(s) was/were incurred through the fault of the Patent and Trademark

Office and is/are clearly disclosed in the records of the Office. Therefore, no fee
is due.

II. C.F.R. § 1.323

E The mistake was made by the applicant. Therefore, a payment in the amount of

$100.00 for the fee set forth in 37 C.F.R. § l.20(a) is enclosed herewith.

Enclosed herewith is a Form PTO-1050 listing an error that has been found in the above-

identified patent. The error is of a clerical or typographical nature or of minor character and was

made in good faith. The requested correction does not constitute new matter or require

reexamination.
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0

HI. Accordingly, patentees and their assignee respectfully request that the Patent and

Trademark Office issue a Certificate of Correction pursuant to 37 C.F.R. § 1.322 or § 1.323,

respectively.

MILLEN, WHITE. ZELANO

& BRANIGAN, P.C.

Arlington Courthouse Plaza 1
2200 Clarendon Blvd. Suite 1400

Arlington, Virginia 22201

Telephone: (703) 243-6333

Facsimile: (703) 243-6410

Attorney Docket No.: MERCK—l617

Date: September l , 2009

Respectfully submitted,

/Brion P. Heaney/

Brion P. Heaney, Reg. No. 32,542

Attorney for Applicants
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PTO/SB/ 44 (08-00)
Approved for use through 09/30/2000 OMB 0651-0033

US. Patent and Trademark Office; US DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act ol 1995‘ no persons are required to respond to a collection 01 information unless it displays a valid OMB control number

(Also Form PTO~I050)

UNITED STATES PATENT AND TRADEMARK OFFICE

5n:o€/3/L¢ 739ERTIF|CATE OF CORRECTION
PATENT NO 15,532,241Ca

5”DATEI: July 2, 1996

INVENTOR (S): Henning Bottcher et al.

It is certified that error appears in the above-identified patent and that said Letters
Patent are hereby corrected as shown below:

Column 16. Line 46. please delete "Flu is H, OH or OA;"

 
MAILING ADDRESS OF SENDER: Millen, White, Zelano a. Branigan, P.C. PATENT NO 5 532 241

2200 Clarendon Blvd, Suite 1400 '
Arlington, VA 22201

 

Burden Hour Statement, This Iorrn is estimated to lake 10 hour to complete. Time will vary depending upon the needs ol the individual case. Any
comments on the amount oI time you are required to complete this Iorm should be sent to the ChieI InIormation OIIicer. US Patent and Trademark
Ollice. Washington. DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner lor
Patents Washington. DC 20231.
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PTO/S BI 44 (08—00)
Approved for use through 09/30/2000. OMB 0651 -0033

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act ol 1995. no persons are required to respond to a collection ol information unless it displays a valid OMB control number.

(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO : 5,532,241

DATED: July 2, 1996

INVENTOR (S): Henning Bottcher et al.

It is certified that error appears in the above-identified patent and that said Letters
Patent are hereby corrected as shown below:

Column 16. Line 46. please delete "R3 is H. OH or OA;"

 
 

MAILING ADDRESS OF SENDERI Millen, White, Zelano 8| Branigan, P.C. PATENT NO 5 532 241
2200 Clarendon Blvd, Suite 1400 '
Arlington, VA 22201

Burden Hour Statement: This lorm is estimated to take 1.0 hour to complete, Time will vary depending upon the needs 01 the individual case Any
comments on the amount 01 time you are required to complete this form should be sent to the Chiel Inlormation Ollicer, US Patent and Trademark
Ollice. Washington, DC 202311 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for
Patents. Washington. DC 20231.
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The Commissioner of Patents
and Trademarks  
 litu mvlvedan application/or a patent

fora newand useful Invention. The title
and dmfipttbn 0fthe Invention are en-
elased. The requirement: of law have
been mplted with. and it has been de~
termlned that a patent on the invention
shall be gmnted under the law.

  
  
  
 Therefore. this

United States Patent   Grant: to the person or person: haring
title to this patent the nkht to exclude
olhersflom making. using orselling the
invention thrwghottt the United States
of America for the term of seventeen
years[mm the date ofthis patent. :ub-
Iecl to thepayment ofmaintenance[m
as pmvlded by law.

mum
(annulment: affluent! and Imam-h

NW NW
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or I UNITED STATESDEPARTMENT OF COMMERCE

46*th Patent and Trademark Office """

II

I
\I'
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- PTOL-BSB (Reva-uncommon!) . _ I page139s

 
 

 

 

at
' ' Address: BoxlSSUE FEE ' J

X f COMMISSIONER OF PATENTS AND TRADEMARKS
”fins 0* ' Washington, DC. 20231

IEMLE M3m
[— MIL LT.ll Nl-II TT: ILHIJH Tm. MM“ W _I

'7” mum“ "“"nWl‘L LI.”Ts. I: .;:TI.ITT'T;~' 7mm 0
._m. I:L_,.q;.. T” ,TT TSWLEm“, » ..... , N TICE OF ALLOWANCE

TITII'I‘I... T Tammany W; W” 1 AND ISSUE FEE DUE

CI Note attached communication from the Examiner

[I This notice is issued in view of applicaan communication filed——

I_.-'L..I ”A“. IP‘II \ LII ._ I.

I IrI :‘I I'II 'I I . I'II.‘l ,‘

Wfigfiliimmrv.I.IIT- T ITTIITTTTIII:3

_ ATI'Y'S DOCKET NO LASSSUBCLASS

IL. .5'31.. IJTIII "r55; 
THE APPLICATION IDENTIFIES ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANEE AS A PA TENT.

O O S C

THE ISSUE FEE MUST'BE PAID WITHINWEROM THE, MAILING DA TE OF THIS NOTICE OR THIS
APPLICATION SHALL BE FIEGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE EXTENDED.

HOW TO RESPOND TO THIS NOTICE:

I. Review the SMALL ENTITY Status 5. wn above. if the SMALL ENTITY is shown as NO: '

lithe SMALL ENTITY is shownas YE ,‘*Verify your ' A. Pay FEE DUE shown above, or ' ‘
current SMALL ENTITY status. ’ ~ " . B. File verified statement of Small EntityStatus befOre, or with,-

" pay of 1/2 the FEE DUE shown above.‘ ' g ,.
A. if the status is changed, pay twice the amount of the , ‘ . ‘

FEE DUE shown above and notify the patent and

Trademark Office of the change in status,or

B. if theStatusIs the same, pay the FEE DUE shown
above

r”

II. Part Bofthis.notiCe should be completedand returned to the Patent and Trademark Office (PTO) with your lSSUE FEE.
Even if.theISSUE FEE has already been paid by charge to deposit account, Part B should be completed and returned.
If yOu are charging the lSSUE FEE to your deposit account, PartC of this notice should also be completed and returned.

. Hi. All communications regarding this application must give series code (or filing date), serial number and batch number.
Please direct all communication prior to issuance to Box ISSUE FEE unless advised to contrary.

IMPORTANT REMINDER. Patents Issuing on applications filed on or afterDec. 12,1980 may require paymentof
maintenance fees. It Ispatentee’s responsibility to ensure timely payment of maintenance

fees when due.

PATENT AND TRADEMARK OFFICE COPY .-
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. . UNITED STATES DMRTMENT OF COMMERCE1 Patent and Trademark Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS '

. 3 Washington. DC. 20231

-—SERIALNUMBER FILING DATE FIRST NAMED APPLICANT I ATTORNEY DOCKET NO. I
[MEI/7314, 7:34 09/29/94 BIZlTTCHER H MER13I=211617

. .\ MEER I

 

1 2M'2/ 0207
MILLEN WHITE ZELAND (AND BRANIGAN

.ARLINETDN COURTHOUSE PLAZA I SUITE 140:: ART um _
2200 CLARENDON BOULEVARD
ARLINGTCIN VA 22201 120‘}:

DATE MAILED: 02/07/96

' - NOTICEOF ALLOWABILITV

may1. T is communication is responsive to ___—MZ£—_——.
. 2. MI the claims being allowable. PROSECUTION ON THE MERITS lS (OR REMAINS) CLOSED in this application. It not included

herewith (or previously mailed). a Notice Ol Allowance And Issue Fee Due or other appropriate communication will be sent in duec rse.

- 3. M: allowed claims are — 0 H -/ 9' 2 "‘ W92 8‘ g

4. Eye drawings tiled on._are acceptable.' 5. Acknowledgment is made at the claim lor priority under 35 U.S.C; 119. The cerlilied copy has [_ been received. [.1 not been
received. L.) been tiled in parent application Serial No. —___. tiled on
Note the attached Examiner‘s Amendment.

Note the attached Examiner Interview Summary Record. PTOL-MS.
Note the attached Examiner's Statement ol Reasons lor Allowance.
Note the attached NOTICE OF REFERENCES CITED. PTO-892.
Note the attached INFORMATION DISCLOSURE CITATION. PTO-1449.

saws!» DDDCICI'10.

PART II.

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE THREE MONTHS
FROM THE "DATE MAILED" indicated on this Iorm. Failure to timely comply will result in the ABANDONMENT of this application.
Extensions ol time may be obtained under the provisions 01 37 CFR 1.136(a).

1. CI Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION. PTO-152. which discloses that the oath
or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

-2. D APPLICANT MUST MAKE THE DRAWING CHANGES INDICATED BELOW IN THE MANNER SET FORTH ON THE REVERSE SIDEOF THIS PAPER.

a. CI Drawing intormalities are indicated on the NOTICE RE PATENT DRAWINGS. PTO-948. attached hereto or to Paper No.. CORRECTION is REQUIRED.

. b. CI The proposed drawing correction tiled on ___-__— has been approved by the examiner. CORRECTION ISREQUIRED. '

c. D Approved drawing corrections are described by the examiner in the attached EXAMINER'S AMENDMENT. CORRECTION ISREQUIRED.

d. D Formal drawings are now REQUIRED.

Any response to this letter should include in the upper right hand corner. the lollowrng intormation Irom the NOTICE OF ALLOWANCE
AND ISSUE FEE DUE: ISSUE BATCH NUMBER. DATE OF THE NOTICE OF ALLOWANCE. AND SERIAL NUMBER.

Attachments:

_ Examiner‘s Amendment _ Notice 0! lnlormal Application. PTO-152
_ Examiner Interview Summary Record. PTOL- 413 _ Notice re Patent Drawings. PTO-948
_ Reasons Ior Allowance _. Listing oi Bonded Draltsmen
_ Notice ol Relerences Cited. PTO-892 _ Other
- lnlormation Disclosure Citation. PTO-1449

EMILY BERNHARDT
°RIMARY EXAMINER

GROUP 1200

PTOL-37 (REV. 4-89) ~ uscomM-Dc 393739

\ //\
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‘- . ~ , #471475,
1 \‘I' . al" Cb%fl9l/:?b

.AHDhMflL

IN THE UNITED STATES PATENT AND TRADEMARK OFFICQ

application of 
" ‘ Box AF

enning BOTTCHER et al. -
Group Art Univ:

wQSerial No.: 08/314,734
Examiner: Bernhardt

\Filed: September 29, 1994

'For: PIPERIDINES AND PIPERAZINES

w s 1"GV‘ AMENDMENT UNDER 37 C.F.R. 1.116 5 ER. G: (—
13 23

EE :3
Assistant Commissioner for Patents “ x”

Washington, D.C. 20231 in? :3
WV ‘fi

SIR: L. coN

Applicants acknowledge receipt of the Office Acé&on.of Octo—

ber 25, 1995. Entry of the following amendments is respectfully

requested.

IN THE CLAIMS:
// // //’ ///

Please cancel claims 9, 13-15, 19-23, 26 and 27 without prejudice

or disclaimer.

Please amend claims 1, 2, 7, 12, 16, 24, 25 and 28 as follows:

Claim 1, line 9i:/Delete "2,3—dihydrobenzofuran—5—
line 10: Delete "yl, chroman—6—yl,"; and

line 15</ Change "N or CR?;" to —— N; —-.
,z/

Claim 2, lines 6-14: Delete in their entirety;

line 15:, Change "(e)" to —— (b) ——;
line : After "thereof;", insert -- or ——;

line Change " (f)" to -— (c) -—;line 2;f/’Ch "thereof; " to —- thereof. —-; and
lines 21—25/fifiDZlete in their entirety.

— l - MERCK 1617
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.. , 9

Claim 7, line 2: Delete "2,gfdihydrobenzofuran—S—yl, chro-
man—6—yl,".

Claim 12, line 1: Delete "Z is N and".

Claim 16, line 1: Delete "Z is N and".

/
Claim 24, line 1: Change "23," to —— 1, ——.

Claim 25, line 12/ Change "23," to —— 1, ——.

//
Claim 28, line 1: Change "23," to —— 1, ——.

R E M A R K S

Amendments

The above amendments are submitted for purposes of further—

ing prosecution and to obtain an early allowance of the instant

application. Entry thereof is respectfully requested. Submis—

sion of these amendments is not to be construed as an acqui—

escence to any ground of rejection.

In the Office Action of October 25, 1995, the examiner in—

dicated that claims 16, 24, 25 and 28 recited allowable subject

matter. While claim 12 was not indicated as reciting allowable

subject matter, it is stated in the Office Action that'fi? as

benzofuranyl ... is not suggested by the combined teachings of

Boettcher and Perregaard...." See page 4, lines 4—6, of the

October 25, 1995, Office Action.

Claim 1, as amended above, corresponds to the combined scope

of claims 12, 24, 25 and 28. Therefore, it is respectfully sub—

mitted that the above amendments place the application in condi-

tion for allowance. Entry of the amendments and allowance of the

instant application is again respectfully requested.

Improper Markush Rejection

As noted above, the amendments to the claims is not to be

construed as an acquiescence to any ground of rejection. In any

- 2 - MERCK 1617
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event, the above amendment to claim 1 regarding group Z renders

moot the improper Markush group rejection. Withdrawal of the

rejection is respectfully requested.

Re'ection under 35 U.S.C. 103

As correctly noted by the examiner, Boettcher et al. (U.S.

 

'925) cannot be eliminated as a reference by perfection of the

clainl of benefit to foreign. priority' under‘ 35 U.S.C. §119.

Counsel apologizes for the confusion. The rejection in view of

U.S. ’925 in combination with U.S. ’948 was traversed in the

Amendment of June 28, 1995.

In any event, the above amendment renders moot the rejection

under 35 U.S.C. §103. See also the examiner’s discussion of what

is not suggested by the combined prior art disclosures at page

4, lines 3-6, of the October 25, 1995, Office Action.

Withdrawal of the rejection under 35 U.S.C. §103‘is rev

spectfully requested.

Obviousness-Type Double—Patenting Rejection
in view of Perregaard (U.S. '925!

For the reasons discussed above with regard to the §103 re—

jection, the rejection of obviousness—type double patenting in

view of U.S. '925 is rendered moot by the above amendment to

[claim 1. Withdrawal of the rejection is respectfully requested.

Respectfully submitted,

  
    ion P. e ney (R No. 32,542)

Attorney for Applicants

MILLEN, WHITE, ZELANO & BRANIGAN, P.C.

Arlington Courthouse Plaza I
2200 Clarendon Boulevard, Suite 1400

Arlington, Virginia 22201
(703) 812—5308

Filed: January 24, 1996

BPH:kdp123 :merck617 . amz

- 3 - MERCK 1617
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UNITED srA‘rE’e‘fiEmEm OF commence
Patient and Trademark Office
Address: OJMMISSIONEQ OF PATENTS AND

Washington. 0.0. 20231    - Fl

- FIRST NAMED lNVENTOR - ATTORNEY DOCKET N o.
I

I ISIS/2314,7134 09/29/94 BIZITTCIHER H * MERUI’th-17
-" BERNHARBMNER12M2/ll2l25

» MILLEN WHITE ZELAND AND BRANIEN‘i _ .
L ARLINGTON COURTHOUSE PLAZA I EiLIlTE 14l_ll_l 6'

V 1 220 CI CLARENDON BOULEVARD --r ....
ARLINGTDN W—‘l 22201 1242

DATE ulAlLEo; 1‘33” 1'5 / '35

This is a communication irom the examiner-in charge oi your application.
COMMISSIONER OF PATENTS AND TRADEMARKS.Ifl-‘x‘W-«ru.
D This application has been examined Magnum topommunication filed on é Z 3’4 75‘ fits action is made final.. ' /

A shortened statutory period tor response to this action is set to expire 5 momma). days lrom the date of this letter.
Faliure to respond Mthln the period tor response will cause the application to become abandoned. 35 0.8.0. 133

Part I THE FOLLOWING ATTACHMENTS) ARE PART OF THIS ACTION:

Notice oi Draftsman'e Patent Drawing Review. PTO-948.
Notice oi Informal Patent Application. PTO-152.1. 524mb; oi Reierenoes Cited by Examiner, PTO—892. 2.

1 CI Notice at Art Cited by Applicant. PTO-1449. 4.
6. D intorrrlation on How to Eitect Drawing Changes. PTO-1474. 8.

DUI] 
Part II SUMMARY OF ACTION

 

 

 

 

1. Claims / ”a? 5’ a'riepending In the application.

Oitheahove.daims_ ’ ’3 [7’2" arewlthdrawntrol'ncorlslderation.

2. [:1 Claims ~ have been cancelled.

ml] Claims mellowed.

.Eém [—/ 2, W /1/—/{:/7-/I .23 w; 2 MW.
aE/cmlms Ié’ 39"?f W23, arecbiectedto._____/________——————-——

6. D Claims are cabled to restriction or eiewon requirement
 

1. D This application has been Iiied with Intormai drawings under 37 c.F.Fl. 1.85 which are aweptable tor examination purposes.

8. D Formal drawings are required in response to this Ofllce action.

e.I:| Thecorrected orsubwwtedrawlngahavebeen receivedon . Under 37 c.r=.n. Luthesedrawings
are flammable: DmtmpmflueeeexphnaflonuNoflcedDraflslmflerDraMmRMemPTM).

10.UThe proposed additionaiorsubstimte eheet(e)oidmwings.fliedon . haa(have) been Dapprovedbythe
examiner: Udisapprovedbytheexamlnefieee explanation).

 

11.DThepmpoeeddrawingconection.tiied_______.hasbeen Dappmved; Udisapproveflseeexpianaflon).

lzDWmemmmmmmmw u.s.c.1le. Thecertifledoopytlas Dbeemecelved DnotMenmcelved
Ubeenilledlrlparontepplicatlon.aertalrlo. :fiiedon .

  

15Dsmmmwmmmmmmmwmmmubuemmum
accordanoewlththepraaloeunderfixpanemayle. 1935C.D.11;4530.G. 213. .

1¢D0lher
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f. '

Serial Number: 08/341,734 —2—

Art Unit: 1202

In view of applicants' response filed 06/30/95 the following

applies.

Applicants' election of Group I subject matter with traverse

is acknowledged but is not persuasive for reasons previously set '

forth-see page 3 of previous office action. The field of search

in the U.S. Classification is completely independent for the two

Z groups and where multiple uses exist restriction is proper

between compounds (and compositions) vs. multiple uses-see MPEP

806.05(h). Different uses raise different issues of

patentability over corresponding compound/composition claims.

Note In re May 197 USPQ 601; In re Shetty 195 USPQ 753.

For the above reasons the restriction is deemed proper and

is therefore made FINAL.

Claims 1-11 and 17-18 are rejected under judicial doctrine

as being drawn to an improper Markush group for reasons of

record. Unlike Harnisch, 206 USPQ 300 cited by applicants, the

pharmaceutical art does not recognize thejinstant Z moieties éfli

equivalent. Note Bottcher and Perregaan1"danf. Note that in

Harnisch the various substituents defined by NZ”? were held to

be incidental, the coumarin core responsible for the dye

activity. In contrast to Harnisch, there is no evidence of

record that either the instant indolyl and/or bicyclic oxygen

heteros common to both groups contributes solely to the

physiological activity. Clearly if only the former ring system
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Serial Number: 08/341,734 —3—

Art Unit: 1202

(indole) and piperazine ggg’predominately responsible for the

activity, Bottcher applied previously and maintained below cannot

be overcome. Note In re Milas 71 USPQ 212 in which the

structural difference between Vitamin A and Vitamin D was

sufficient to uphold the improper Markush rejection. Also see In

re Winnek, 73 USPQ 225 and In re Ruzicka, 66 USPQ 226 which

structural differences were small yet a similar holding was

maintained. All these cases involved compounds in the

pharmaceutical art known to be structure—sensitive in general.

This application contains claims drawn to an invention non-

elected with traverse in Paper No. 5. A complete response to the

final rejection must include cancellation of non—elected claims

or other appropriate action (37 C.F.R. § 1.144) M.P.E.P.

§ 821.01.

Claims 1-12, 14-15, 17—18, 23, 26, and 27 are rejected under

35 U.S.C. § 103 as being unpatentable over Boettcher in view of

Perregaard for reasons of record — see previous action.

The issue date of Boettcher is one year earlier than the

instant U.S. filing date. Thus Boettcher can't be antedated even
  

if benefit under 35 USC 119 exists. See MPEP 201.13, p. 200—28,

left column entitled "Effect on Right of Priority", Rev. January

1995.

Applicant's arguments filed 6/3/95 have been fully

considered but they are not deemed to be persuasive.
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Serial Number: 08/341,734 . > -4—

Art Unit: 1202

Contrary to what applicants seem to infer a claim is

properly rejected once any part of its instant scope is

anticipated or rendered obvious by a competent reference. While

R1 as chromenyl or chromen—4on—6yl or benzofuranyl or chroman—4—

on—6-yl is not suggested by the combined teachings of Boettcher

and Perregaard, R1 as dihydro benzofuran—S-yl or chroman-6—yl is.

Applicants urge Perregaard is too structurally remote since point

of attachment to piperazine ring is at a different location-er or?

benzene ring than is claimed herein. While this is correct, note

that Boettcher, the primary reference teaches attachment of fused

benzene ring system at the same location as herein. Perregaard

was only relied on to show that benzodioxane can be replaced with

instant R1 rings as discussed above in similar compounds and

still retain activity disclosed in Boettcher. Furthermore, it is

not believed the disclosure of Perregaard is to diffuse since the

pertinent rings embraced in Ar is not an infinite Markush group

but rather narrow in scope. For the above reasons the rejection

is maintained.

Claims 1—12, 14-15, 17-18, 23, and 26—27 are rejected under

the judicially created doctrine of obviousness-type double

patenting as being unpatentable over claims 1-16 of U.S. Patent

No. 5242925 in view of Perregaard for reasons of record.

Although the conflicting claims are not identical, they are not

patentably distinct from each other because of the same reasons
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Serial Number: 08/341,734 —5-

Art Unit: 1202

as discussed previously in the corresponding 103 rejection and

discussed above. Note the inclusion of claims 19-22 in this

rejection in the previous action was inadvertent.

Claims 16, 24—26) and 28 are objected to as being dependent

upon a rejected base claim, but would be allowable if rewritten

in independent form including all of the limitations of the base

claim and any intervening claims.

Applicant is again reminded that if non-elected subject

matter is deleted many claims will be superfluous as well as "ZM

is N" recitation in various dependent claims.

Bottcher, US '237, recently issued and commonly assigned is

cited to show the state of the art.

THIS ACTION IS MADE FINAL. Applicant is reminded of the

extension of time policy as set forth in 37 C.F.R. § 1.136(a).

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL

ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS

ACTION. IN THE EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS

OF THE MAILING DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION

IS NOT MAILED UNTIL AFTER THE END OF THE THREE-MONTH SHORTENED

STATUTORY PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE
ON THE DATE THE ADVISORY ACTION IS MAILED, AND ANY EXTENSION FEE

PURSUANT TO 37 C.F.R. § 1.136(a) WILL BE CALCULATED FROM THE
MAILING DATE OF THE ADVISORY ACTION. IN NO EVENT WILL THE

STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX MONTHS FROM

THE DATE OF THIS FINAL ACTION.

A facsimile center has been established in Group 1200, room 3C10.

The hours of operation are monday through Friday, 8:45 AM to 4:45

PM. The telecopier numbers for accessing the facsimile machine

is (703) 308-4556 or 305-3592.
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Serial Number: 08/341,734 -6-

Art Unit: 1202

Any inquiry concerning this communication should be directed

to Emily Bernhardt at telephone number (703) 308—4714.

{W
EMlLY BERNHARDT

. PRIMARY EXAMINER
BERNHARDT : 3 d GROUP 120 ~
OCTOBER 18, 1995
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In re application of

Henning BéTTCHER et a1.

 
MSerial No.: 08/314,734

Filed: September 29, 1994

For: PIPERIDINES AND PIPERAZINES

AMENDMENT"

.Hfl”

 
Honorable Commissioner of

Patents and Trademarks

Washington, D.C. 20231

SIR:  
In response to the Office Action of March 28, 199§L please_ .._ \ d“;

amend the above—identified application as follows:

IN THE CLAIMS:

:; .

Please amend/claim 12 as follows:
Claim 2, line 2: Change "benzo—S—yl" to —- benzofuran—S-yl ——.

/
Please add the following new claims:

23. A compound accordi aim 1, wherein Z is N.

3 . I

Q;_ . A compound according to claimgfiflfl wherein R? is unsub—
stituted 3-chromen—6—yl or 3—chromen—6—yl substituted by CN,

CH20H, CHZOA or CORZ.

{A , 4- . . . / . 1.. A compound according to claimxeé, wherein R. 18 unsub—

stituted chroman—4-on—6—yl or chroman—4—on-6-yl substituted by

CN, CHJXL (HQOA or CORR

 
 

 
 

26. A compound according to clai wherein R1 is unsub—

stituted 2,3—dihydrobenzofu

yl substituted by CN,

- 1 — MERCK 1617»

'160 MK 07/24/95 08314734 1 103 132.00 CR
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’ C .

wherein R1 is unsub-

oman—6—yl substituted by CN, CHgflL

 

 
 

 

27. A compound acco

stituted chroman—6— l

K I
tagfiéf:;z:;' 26: A compound according to claimigen wherein R? is unsub-

stituted chromen-4-on—6—yl or chromen-4—on—6-yl substituted by

CN, CH2OH, CHZOA or CORZ.

 
R E M A R K S

Restriction Reggirement

With respect to the restriction requirement under 35 U.S.C.

§121, applicants hereby affirm election of Group I, i.e., com-

pounds and compositions wherein Z is N. However, this restric—

‘tion requirement is respectfully traversed.

In the restriction requirement, the claims drawn to the

compounds and compositions are split between Groups I and II on

the basis of Z being defined as N or CR3, respectively. Further,

it is indicated that the subject matter of these two groups is

separately classified. However, the mere assertion that the two

groups of subject matter are separately classified within the PTO

classification system does not establish justification for a

restriction requirement.

Moreover, while group Z differs in each class, the remaining

portion of the compounds is the same for both classes. In such

a case, there does not appear to be an undue burden imposed upon

the examiner to search both classes of subject matter together.

As set forth in M.P.E.P. §803, regardless of whether it is as-

serted that an application contains claims directed to indepen-

dent and distinct inventions, if the search and examination can

be made without serious burden, the examiner mug; examine the

entire application.

Further, the method—of—use claims set forth in Groups III

and IV of the restriction requirement are clearly related to the

compounds/compositions of Groups I and II. A complete and tho—

rough search of Groups I and II would necessarily overlap with

the search required for Groups III and IV, respectively. Thus,

— 2 — MERCK 1617
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it is respectfully submitted that no serious burden would be

J

imposed upon the examiner in examining Groups III and IV with

Groups I and II.

In view of the above remarks, withdrawal of the restriction

requirement and examination of all of the pending claims is re-

spectfully requested.

Rejection under 35 U.S.C. 5112, second paragraph

Claim 12 is amended above to eliminate a typographical er—

ror. It is respectfully submitted that the language of claim 12

is sufficiently definite to one of ordinary skill in the art.

withdrawal of the rejection under 35 U.S.C. §112, second para—

graph, is respectfully requested.

Ob'ection Re'ection under 35 U.S.C. 112 first ara ra h

Contrary to the assertion in the rejection, applicants’

original disclosure does provide sufficient descriptive support

for species (e) recited in claim 2. See, for example, the dis—

closure at page 22, lines 1-2.

Withdrawal of the objection/rejection under 35 U.S.C. §112,

first paragraph, is respectfully requested.

Rejections under 35 U.S.C. 5103 and
Obviousness-Iype Double Patenting

Boettcher et al. (U.S. 5,242,925) has the same inventive

entity as the instant application. U.S. '925 issued as a patent

‘on September 7, 1993, less than 1 year prior to the German pri-

ority application of the instant application, P 43 33 254.4

(filed September 30, 1993). Enclosed herewith is a certified

translation of German application ’254.4. Submission of the

English.translation of the priority document perfects applicants’

claim of priority and thus the effective U.S. filing date of the

instant application is September 30, 1993.

In light of applicants' perfection of their claim of prior—

ity and the fact that U.S. ’925 is not a disclosure "by another,"

U.S. ’925 is not an effective prior art reference against appli—

- 3 - MERCK 1617
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a

cants’ claimed invention. Withdrawal of the rejection under 35

1

U.S.C. §103 is respectfully requested.

In any event, U.S. '925 discloses a genus of piperazinyl—

benzodioxane compounds. These compounds are described as being

active on the central nervous system and serotonin agonists and

antagonists. The 1,4—benzodioxane derivatives of U.S. ’925 do

not anticipate or render obvious applicants' claimed genus of

compounds. Compare, for example, the description of R} with the

1,4—benzodioxane radical of the compounds of U.S. '925.

Perregaard et a1. (U.S. 5,002,948) discloses a genus of in—

doles, indazoles, 2—indolones and 2,3—dihydro derivatives there—

of. In the abstract, U.S. ’948 indicates that the compounds have

central serotonin activity. The piperazinyl compounds are sub—

stituted in the para position by the group Ar which can be a sub—

stituted phenyl ring or a phenyl ring fused with the structure

—Y—(CHflla-Z—. See column 1, lines 40—50. In this fused ring

structure, Y is O or S and Z is O, S or CHT

This description of the fused ring structure for group Ar

does n9; include benzofuranyl radicals, chroman—4—one radicals,

chromene radicals or chromen—4—one radicals. Furthermore, the

description of Ar does no; include 2,3—dihydrobenzofuran—§;yl,

chroman~§;yl or even 1,4-benzodioxan—§;yl radicals.

As can be seen from the description of Ar at column 1, lines

40—50, the point of attachment between this group and the piper-

azine structure is in the ortho position to Y. Thus, when Y is

0, Z is O and subscript n is 2, the resultant fused structure is

1,4—benzodioxan—5-yl, not 1,4—benzodioxan—6—yl. See, for exam—

ple, the list of preferred Ar groups at column 2, lines 9—11.

Thus, U.S. '948 does not disclose the same benzodioxane radical

as U.S. ’925. Hence, Perregaard et al. do.not suggest inter-

changeability of other radicals for the 1,4—benzodioxan-6—yl

radical of the compounds of Boettcher et al.

Even if one of ordinary skill in the art were to modify the

compounds of U.S. ’925 based on the fused Ar groups of U.S. ’948,

the resultant modification would still not result in a compound

in accordance with applicants’ claimed genus. Attention is again

- 4 - MERCK 1617
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directed to the attachment of the Ar group to the piperazine

I

structure at the ortho position relative to the group Y.

In addition, U.S. ’948 specifically defines only Z to pos—

sibly by CH2, not both Y and Z. Even if one were to modify Y to

be CH5 when Z is O and subscript n is 1, the resultant dihydro—

benzofuranyl radical would be 2,3—dihydro-4—benzofuranyl and,

thus, still would not suggest a compound of applicants' claimed

genus.

Further, referring to the specific compounds disclosed by

U.S. '948, the only fused Ar substituents exhibited by these com—

pounds are 2,3—dihydro—7—benzofuranyl and 1,4—benzodioxan—5—yl.

See, for example, the compounds disclosed at column 7, lines

4—11.

In view of the above, it is respectfully submitted that no

suggestion or motivation is provided by the disclosure or the

claims of U.S. ’948 that would lead one of ordinary skill in the

art to modify the compounds of U.S. ’925 in such a manner as to

arrive at 23 compound in accordance with applicants’ claimed

genus. Withdrawal of the obviousness—type double—patenting re-

jection and the rejection under 35 U.S.C. §103 is respectfully

requested.

Improper Markush Rejection

The classical test for an improper Markush group is set

forth. by the C.C.P.A. in In re Harnisch, 206 U.S.P.Q. 300

(C.C.P.A. 1980). If the compounds of the claimed genus possess

a common utility and the grouping of the compounds together in

a genus is not repugnant to scientific classification, then a

Markush group is proper.

In Harnisch, the claimed genus of compounds were coumarin

compounds which were dyes and thus shared at least one common

utility. The court also found that the genus of coumarin com—

pounds was not repugnant to scientific classification.

The coumarin base structure exhibited a substituent Nle2iJ1

which Z1 and Z2 could each be hydrogen, alkyl or cycloalkyl. Z1

could also be aralkyl or aryl. Further, Z1 could be a 2— or 3—

membered alkylene radical connecting to the 6—position of the

— 5 - MERCK 1617
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O U
I

coumarin ring and chould.be a 2— or 3—membered alkylene radical

connected to the 8—position of the coumarin ring. Furthermore,

Z1 and Z2 could, together with the nitrogen atom, be an option-

ally benz—fused heterocyclic ring;

Thus, the NZH? group could either be an amino substituent,

a further ring group fused with a coumarin base structure and

possessing a nitrogen atom or it could be a nitrogen atom—con—

taining .cyclic substituent. Although. all of these various

structures were included, the court found the genus to not be

repugnant to scientific classification.

The variation in the compounds in the Harnisch case is even

greater than the variation between Groups I and II of the re—

striction requirement. The difference between Groups I and II

of the restriction requirement is whether the cyclic structure

containing group Z is a piperidine or piperazine, i.e., whether

the cyclic structure contains one or two nitrogen atoms. In

comparison, the NZH? structurenin the Harnisch case could have

represented no cyclic structure whatsoever, a fused.cyclic struc—

ture, or a cyclic substituent.

In view of the above, it is respectfully submitted that the

grouping of the compounds of Groups I and II identified in the

restriction requirementzhia genus is not repugnant to scientific

classification. Furthermore, the compounds share at least one‘

common utility, e.g., active on the central nervous system.

In view of the above, withdrawal of the improper Markush

rejection is respectfully requested.

Respectful submitted,

 
     B n P. n (Reg.

Attorney for Applicants

MILLEN, WHITE, ZELANO & BRANIGAN, P.C.

Arlington Courthouse Plaza I
2200 Clarendon Boulevard, Suite I400

Arlington, Virginia 22201
(703) 243—6333

Filed: June 28, 1995

BPH :kdp112 : merck61'7 . aml
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IN THE UNITED STATES PATENT OFFICE

I, John William SPICER BSc PhD MRSC CChem.

translator to RWS Translations Ltd., of Europa House, Marsham

Way, Gerrards Cross, Buckinghamshire, England declare;

1. That I am a citizen of the United Kingdom of Great Britain

and Northern Ireland.

2. That I am well acquainted with the German and English

languages.

3. That the attached is, to the best of my knowledge and

belief, a true translation into the English language of the

accompanying copy of the specification filed with the

application for a patent in Germany on 30 September 1993 under

the number P 43 33 254.4 and the official certificate attached

hereto.

4. That I believe that all statements made herein of my own

knowledge are true and that all statements made on information

and belief are true; and further that these statements are made

with the knowledge that wilful 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

wilful false statements may jeopardise the validity of the

patent application in the United States of America or any patent

issuing thereon.

@ g.M
For and on behalf of RWS Translations Ltd.

The 13th day of June 1995

Page157



Page 158

FEDERAL REPUBLIC OF GERMANY

CERTIFICATE

Merck Patent Gesellschaft mit beschrankter Haftung

of

64293 Darmstadt

have filed a Patent Application under the title:

“Piperidines and piperazines“

on 30 September 1993 at the German Patent Office.

The attached document is a correct and accurate reproduction of

the original submission for this Patent Application.

The German Patent Office has for the time ‘being' given the

Application the symbols C 07 D 405/12, C 07 D 405/14,

A 61 K 31/495 and A 61 K.31/445 of the International Patent

Classification.

Munich, 9 June 1995

President of the German Patent Office

pp Faust

File No: P 43 33 254.4
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HA2708TA.DOC1/20 [rubber stamp
of German

Patent Office]

Merck Patent Gesellschaft

mit beschrankter naftung

64271 D a r m s t a d t

Piperidines and-piperazines
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Piperidines and piperazines

The invention relates to novel piperidine and

piperazine derivatives of the formula I

/_-\

Ind-Q-N 2-111
\_.J

wherein

Ind is an indol-3-yl radical which is unsubstituted or

mono- or polysubstituted by on, CA, GR, Hal, COR‘cn:

CH2R2,

R1 is benzofuran-S-yl or 2,3-dihydrobenzofuran-5-yl,

chroman-G—yl, chroman-4-on-6-yl, 3-chromen-6-y1 or

chromen-4-on-6-yl, which is unsubstituted or mono-

substituted by CH, CH20H, CHZOA or COR’,

Q is can,“

2 is N or CR3,

A is alkyl having 1-6 C atoms,

Hal is F, Cl, Br or I,

R2 is on, CA, NE“ NHA or NA“

R3 is H, on or CA and

m is 2, 3 or 4,

and to their physiologically acceptable salts.

The object of the invention was to find novel

compounds capable of being used for the preparation of

drugs.

It has been found 'that the compounds of the

formula I and their physiologically acceptable acid

addition salts possess valuable pharmacological

properties. Thus, in particular, they are active on the

central nervous system, especially especially in terms of

SeHanagonist and 5-HT-reuptake inhibition. The compounds

are furthermore active as serotonin agonists and antago-

nists. They inhibit the binding of tritiated serotonin

ligands to hippocampal receptors (Cossery et al.,

European J. Pharmacol. 159 (1987), 143-155). They also

modify the accumulation of DOPA in the corpus striatum

and the accumulation of 5-HT? in the nuclei raphes

(Seyfried et al., European J". Pharmacol. m (1989),
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31-41). They also have analgesic and hypotensive effects;
thus, in catheterized, conscious, spontaneously hyperten-

sive rats (strain: SHR/0kamoto/NIH-MO-CHB-Kisslegg;

method: q.v. Weeks and Jones, Proc. Soc. Exptl. Biol.

Med. 121 (1960), 646-648), the directly measured blood

pressure is lowered. after- oral administration of the
compounds. They are also useful for prophylaxis and
control of the sequelae of cerebral infarction (apoplexia

cerebri) such as stroke and cerebral ischaemia.

Compounds of the formula I and their physiolo-

gically acceptable acid addition salts can therefore be
used as active ingredients for anxiolytics, anti-6

depressants, antipsychotics, neuroleptics, and/or
antihypertensives, and also as intermediates for the

preparation of other pharmaceutical active ingredients.
The invention relates to the piperidine and

piperazine derivatives of the formula I and to their

physiologically acceptable acid addition salts.
The radical A is alkyl having 1, 2, 3, 4, 5 or

6 C atoms, especially 1 or 2 C atoms, preferably methyl

and also ethyl, n-propyl, isopropyl, n-butyl, sec-butyl

or tert-butyl. 0A is preferably methoxy and also ethoxy,

n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec—butoxy or

tert-butoxy. NHA is preferably methylamino and also

ethylamino, isopropylamino, n-butylamino, isobutylamino,

sec-butylamino or tert-butylamino. NA2 is preferably

dimethylamino and also N-ethyl-N-methylamino, diethyl-

amino, di-n-propylamino, diisopropylamino or di—n-butyl-

amino.

Analogously, CO-NHA is preferably N-methylcarb-

amoyl or N-ethylcarbamoyl; CO-NA2 is preferably N,N-di-

methylcarbamoyl or N,N-diethylcarbamoyl.

The radical Ind is an indol-3-y1 radical which is

unsubstituted or mono- or disubstituted by one of the

radicals indicated. Preferably it is substituted in the

5-position, and also in the 4-, 6- or 7-position.

Furthermore, substitution in the 1- or 2_-position is

possible. Preferred substituents on the indol-3-yl

radical are on", DA, cu, coma“ c3203, but also co,s, F,
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Cl, Br, I, CHINE“ CONHA or CONAZ, where A preferably

corresponds to methyl or ethyl.

The radical R1 is preferably benzofuran-S-yl,

2,3-dihydrobenzofuran-5-yl, chroman-S-yl or

5 chromen-4-on-6-y1, which is unsubstituted or nmnosub-

stituted by -cn,on, -c0NH,, -co,A or -co,NsA.

Q is preferably -(CH,).-, but also —(CH;),— or

-(C&fl3-, while Z is preferably —N-, -C(OH)- or -CH-.

Accordingly, the invention relates particularly

10 to those compounds of the formula I in which at least one

of said radicals has one of the meanings indicated above,

especially one of the preferred meanings indicated above.

Some preferred groups of compounds can be expressed by

the following partial formulae Ia to Ig, which correspond

15 to formula I and in which the radicals and parameters not

described in greater detail are as defined for formula I,

but in which:

in Ia, Ind is an indol—3-yl radical substituted in the 5-

position by OH or CA;

20 in Ib, Ind is an indol-3-y1 radical substituted in the 5-

position by CONH2 or by CN;

in lo, Z is N and R1 is substituted or unsubstituted

benzofuran—S-yl;

in Id, 2 is -C(OH)— and R1 is substituted or unsub-

25 stituted benzofuran-S-yl;

in Ie, Z is N and R1 is 2,3-dihydrobenzofuran—5-yl;

in If, Z is N and R1 is chroman-G-yl;

in Ig, z is N and R1 is chromen-4-on-6-yl.

Especially preferred compounds are those of

30 partial formulae Ih and Iah to Igh, which correspond to

partial formulae I and Ia to Ig, but in which

additionally:

Q is ”((332)4"

The invention further relates to a process for

35 the preparation of indole derivatives of the formula I

and their salts, characterised in that a compound of the

formula II

Ind-Q-X1 II
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wherein

x1 is x or NH,,

x is Cl, Br, I, OH or an on group functionally

modified to form a reactive group, and

Ind and Q are as defined,

is reacted with a compound of the formula III

xz-(CH,)2~ZR1-(CH2)2-X3 III

wherein

x2 and X3

can be identical or different and are each X if X1 = NH,

or are together NE in other cases, and

z and R1 are as defined,

or in that to prepare a compound of the formula I in

which 2 is N, a compound of the formula IV

Ind-Q-N ( cn,-CH,-x ) , IV

wherein

X, Q and Ind are as defined,

is reacted with a compound of the formula V

Rl-NH2 v

wherein

R1 is as defined,

or in that a compound which has formula I except that one

or more hydrogen atoms have been replaced by one or more

reducible groups and/or one or more additional C-C and/or

C-N bonds are treated with a reducing agent,

or in that a compound which has formula I except that one

or more hydrogen atoms have been replaced by one or more

solvolysable groups is treated with a solvolysing agent,

and/or in that an OA group is optionally cleaved to form

an OH group, and/or an-Ind group and/or an Ar group is

converted into another Ind and/or Ar group, and/or in

that .a resulting base or acid of the formula I is

converted into one of its salts by treatment with an acid

or base.
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The compounds of the formula I are otherwise

prepared by methods known per se, such as those described

in the literature (e.g. in the standard works such as

Houben- Weyl, Methoden der Organischen Chemie (Methods of

Organic Chemistry), Georg-Thieme-Verlag, Stuttgart;

Organic Reactions, John Wiley & Sons, Inc., New York;

German Offenlegungsschrift 41 01 686), namely under

reaction conditions such as those which are known and

suitable for said reactions. It is also possible to make

use of variants known per se, which are not mentioned in

greater detail here.

If desired, the starting materials for the

claimed process can also be formed in situ in such a way

that they are not isolated from the reaction mixture but

are immediately reacted further to give the compounds of

the formula I.

In the compounds of the formula II, X‘is pre-

ferably X; accordingly, in the compounds of the formula

III, x2 and x3 are together preferably NH. The radical X

is preferably C1 or Br, but it can also be I, OH or an on

group functionally modified to form a reactive group,

especially alkylsulfonyloxy having 1-6 C atoms (e.g.

methanesulfonyloxy) or arylsulfonyloxy having 6-10 C

atoms (e.g. benzenesulfonyloxy, p-toluenesulfonyloxy,

naphthalene-l- or -2-sulfonyloxy).

Accordingly, the indole derivatives of the

formula I can be obtained especially by reacting

compounds of the formula Ind-Q-Cl or Ind-Q-Br with

piperidine/piperazine derivatives of the formula III in

which X2 and X3 together are an NH group (designated as

IIIa hereafter).

Some of the compounds of the formulae II and,

in particular, III are known; the unknown compounds of

the formulae II and III can easily be prepared analo-

gously to the known compounds. '

Primary alcohols of the formula Ind-Q-OH can

be obtained e.g. by reducing the appropriate carboxylic

acids or.their esters. Treatment with thionyl chloride,

hydrogen bromide, phosphorus tribromide or similar
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halogen compounds yields the corresponding halides of the

formula Ind-Q-Hal. The corresponding sulfonyloxy' com-

pounds can be obtained from the alcohols Ind-Q-OH by

reaction with the appropriate sulfonyl chlorides.

The iodine compounds of the formula Ind-Q-I

can be obtained e.g. by reacting potassium iodide with

the appropriate p-toluenesulfonic acid esters. The amines

of the formula Ind-Q-NH2 can be prepared e.g. from the

halides with potassium phthalimide or by reducing the

appropriate nitriles.

Most of the piperazine derivatives IIIa are

known and can be obtained e.g. by reacting bis(2-chloro-

.ethyl)amine or bis(2-chloroethyl)ammonium chloride with
S-aminobenzofuran, 2,3-dihydro-5-aminobenzofuran,

6-aminochroman or 6-aminochromen-4-one or an appropria-

tely substituted derivative of the compounds mentioned.

Compounds of the formula III 0? and X3= X in each case)

can be prepared e.g. by reducing diesters of the formula

alkleOC-Cflz-ZR1-CH,—COO-alkyl to give compounds of the

formula Ho-CH,-cn,-ZR1-CH,-cn,on (III, x2 = x3 on), this

being followed, if desired, by reaction with SOCl2 or

PBra.

The reaction of the compounds II and III

proceeds according to methods such as those known from

the literature for the alkylation of amines. The com-

ponents can be melted together in the absence of a

solvent, in a sealed tube or an autoclave if necessary.

It is also possible, however, to react the compounds in

the countertype [sic] of an inert solvent. Examples of

suitable solvents are hydrocarbons such as benzene,

toluene or xylene; ketones such as acetone or butanone;

alcohols such as methanol, ethanol, isopropanol or

n-butanol; ethers such as tetrahydrofuran (THF) or

dioxane; amides such as dimethylformamide (DMF) or

N-methylpyrrolidone; or nitriles such as acetonitrile, or

else, if desired, mixtures of these solvents with one

another or mixtures with water. It can be favourable to

add an acid-binding agent, for example an alkali metal or

alkaline earth metal hydroxide, carbonate or bicarbonate
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or another alkali metal or alkaline earth metal salt of

a weak acid, preferably a potassium, sodium or calcium

salt, or to add an organic base such as triethylamine,

dimethylaniline, pyridine or quinoline, or an excess of

the amine component Ind-Q-NH2 or of the piperidine or

piperazine derivative of the formula IIIa. The reaction

time is between a few minutes and 14 days, depending on

the conditions used, and the reaction temperature is

between about 0 and 150°, normally between 20 and 130°.

It is also possible to obtain a compound of

the formula I by reacting a compound of the formula Ind-

Q-I‘HCHZ-Cfiz-X)2 (IV) with a compound of the formula Rl-NH2

(V).

Most of the compounds of the formulae [sic] V

are known; the unknown compounds can easily be prepared

analogously to the known compounds. For example, starting

from the appropriately substituted nitro compounds, they

can be converted into the amines of the formula V by

reduction. The compounds of the formula IV can be

prepared by reaction of Ind-Q-Cl, Ind-Q-Br or Ind-Q-I

with secondary amines of the formula HN(CH¢<HL-X)2.

The reaction of compounds IV and V proceeds

according to methods which are known from the literature

and were given above for the alkylation of amines.

A compound of the formula I can also be

obtained by treating a precursor, in which hydrogen atoms

have been replaced by one or more reducible groups and/or

one or nmre additional C-C and/or C-N bonds, with a

reducing agent, preferably at temperatures of between -80

and +250°, in the presence of at least one inert solvent.

Reducible groups (groups replaceable by

hydrogen) are, in particular, oxygen in a carbonyl group,

hydroxyl, arylsulfonyloxy (e.g. p-toluenesulfonyloxy),

N-benzenesulfonyl,-N-benzyl or O-benzyl.

In principle, compounds containing only one of

the above-mentioned groups or additional bonds, or com-

pounds containing two or more of the above-mentioned

groups or additional bonds adjacent to one another, can

be converted into a compound ‘of the formula I by
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reduction, it being possible simultaneously to reduce

substituents in the Ind group which are present in the

starting compound. This is preferably carried out using

nascent hydrogen or complex metal hydrides or by means of

a Wolff-Kishner reduction or the reductions with hydrogen

gas under transition metal Catalysis.

Preferred starting materials for the reduction

have formula VI ‘

Ind'-L-N Z-R1 VI

\__J

wherein

Ind' is an Ind radical which can additionally be substi-

tuted in the 1—position by an arylsulfonyl group or

an alkyloxycarbonyl group,

L is Q or'a chain which corresponds to the radical Q-

except that one or more -CE2 groups have been

replaced by -C0- and/or one or more hydrogen atoms

have been replaced by one or more OH groups or a

double bond, and

R1 has the meaning given,

but wherein the following meanings cannot apply simul-

taneously: Ind’ = Ind and L = Q.

In the compounds of the formula VI, L is preferably

-CO- (CH2 ) n_,-CO- [specifically -COCO— , -COC82CO- ,

-co—(CH,),-co-, -CO-(CI-I,)3-CO-], -(cn,),,_1-co- [specifically

-CH2-CO-, -cn,cn,—co-, -(CH,),-co- or -(cn,),-co-], further

examples being -CO-CH2CHz-, -CO-—(CHz)3-, -CH2-CO-CH,CH,- or

-CH,CH,—co—ca,- .

Compounds of the formula VI can be prepared e.g.

by reacting 4-R1-piperazine or 4—R1-piperidine with a com-

pound of the formula VII

Ind’-L-X1 VII

wherein

R1, Ind’, L and X1 are as defined above,

under the conditions indicated above for the reaction of

II with III.
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If nascent hydrogen is used as the reducing

agent, this can be produced e.g. by treating metals with

weak acids or with bases. Thus it is possible e.g. to use

a mixture of zinc with an alkali metal hydroxide solution

or a mixture of iron with acetic acid. It is also appro-

priate to use sodium.or another alkali metal dissolved in

an alcohol such as ethanol, isopropanol, butanol, amyl or

isoamyl alcohol or phenol. It is also possible to use an

aluminium-nickel alloy in aqueous—alkaline solution,

ethanol being added if necessary. Sodium amalgam or

aluminium amalgam in aqueous-alcoholic or aqueous solu—

tion is also suitable for producing the nascent hydrogen.

The reaction can also be carried out in the heterogeneous

phase, in which case it is convenient to use an aqueous

phase and a benzene or toluene phase.

Other reducing agents which can be used to par-

ticular advantage are complex metal hydrides such as

LiAlH,, NaBH,, diisobutylaluminium hydride or

NaAl(OCH§flLOCHfl,HZ, and diborane, catalysts such as BF3,

AlCl3 or LiBr being added if desired. Solvents which are
suitable for this purpose are, in particular, ethers such

as diethyl ether, di-n-butyl ether, THF, dioxane, diglyme

or 1,2-dimethoxyethane, and hydrocarbons such as benzene.

Solvents which are suitable for a reduction with NaBH.

are primarily alcohols such as methanol or ethanol, as

well as water and aqueous alcohols. Reduction by these

methods is preferably’ carried, out at temperatures of

between —80 and +150°, especially of between about 0 and

about 100°.

The reduction of -CO groups in acid amides (e.g.

those of the formula VI in which L is a -(C&”nd-CO group)

to CH2 groups can be carried out to particular advantage

with LiAlH4 in THF at temperatures of between about 0 and

66°. Arylsulfonyl protecting groups located in the

1-position of the indole ring can be simultaneously
eliminated by reduction. N-Benzyl groups can be elimi-

nated by reduction with sodium in liquid ammonia.

It is also possible to reduce one or more car-

bonyl groups to C&,groups according to the Wolff—Kishner
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method, e.g. by treatment with anhydrous hydrazine in

absolute ethanol, under pressure, at temperatures of

between about 150 and 250°. A sodium alcoholate is ad—

vantageously used as the catalyst. The reduction can also

be varied according to the Huang-Minlon method by carry-

ing out the reaction with hydrazine hydrate in a

high-boiling water—miscible solvent such as diethylene

glycol or triethylene glycol, in the presence of an

alkali such as sodium hydroxide. The reaction mixture is

normally boiled for about 3-4 hours. The water is then

distilled off and the hydrazone formed is decomposed at

temperatures of up to about 200°. The Wolff-Kishner

reduction can also be carried out with hydrazine in

dimethyl sulfoxide at room temperature.

Moreover, it is possible to carry out certain

reductions by using H, gas under the catalytic action of

transition metals, such as e.g. Raney Ni or Pd. In this

way, e.g. Cl, Br, I, SR or, in certain cases, even on

groups can be replaced by hydrogen. Nitro groups can also

be converted into NH2 groups by catalytic hydrogenation

with Pd/H2 in methanol.

Compounds which have formula I except that one or

more H atoms have been replaced by one or more solvoly-

sable groups can be solvolysed, especially hydrolysed, to

give the compounds of the formula I.

The starting materials for the solvolysis can be

obtained for example by reacting IIIa with compounds

which have formula II (X1 = X) except that one or more

H atoms have been replaced by one or more solvolysable

groups. Thus, in. particular, 1-acylindole derivatives

(which have formula I except that, in the l-position of

the Ind radical, they contain an acyl group, preferably

an alkoxycarbonyl, alkanoyl, alkylsulfonyl or aryl—

sulfonyl group having up to 10 C atoms in each case, such

as methanesulfonyl, benzenesulfonyl or p-toluenesulfonyl)

can be hydrolysed to give the corresponding indole

derivatives unsubstituted in the 1-position of the indole

ring, e.g. in an acidic or, preferably, neutral or

alkaline medium at temperatures of between 0 and 200°.
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Sodium, potassium or calcium hydroxide, sodium or

potassium carbonate, or ammonia, is conveniently used as

the base. The chosen solvents are preferably water; lower

alcohols such as methanol or ethanol; ethers such as THE

or dioxane; sulfones such as tetramethylene sulfone; or

mixtures thereof, especially mixtures containing water.

Hydrolysis can also be carried out simply by treatment

with water alone, especially at the boiling point.

A compound of the formula I can furthermore be

converted to another compound of the formula I by methods

known per se. _

Compounds of the formula I in which Ind is an

indol-3-yl radical substituted by CO-R1 can be obtained

by derivatising appropriate carboxyindol-3—y1 compounds.

It is possible, e.g. to esterify the acids with appro-

priate alcohols or alcoholates, using methods known per

se. It is also possible to amidate acids or esters with

primary or secondary amines. It is preferred to react the

free carboxylic acid with the amine under the conditions

of a peptide synthesis. This reaction is preferably

carried out in the presence of a dehydrating agent, e.g.

a carbodiimide such as dicyclohexylcarbodiimide or else

N-(3-dimethylaminopropyl)‘N—ethylcarbodiimide, or pro-

panephosphonic anhydride (q.v. Angew. Chem. 2;, 129

(1980)), diphenylphosphoryl azide or 2-ethoxy-N-ethoxy-

carbonyl-1,2-dihydroquinoline, in an inert solvent, e.g.

a halogenated hydrocarbon such as methylene chloride, an

ether such as THE or dioxane, an amide such as DMF or

dimethylacetamide, or a nitrile such as acetonitrile, at

temperatures of between about —10 and 40, preferably of

between 0 and 30°. Instead of the acid or amide, it is

also possible to use reactive derivatives of these

substances in the reaction, e.g. those in which reactive

groups are blocked by protecting groups in an inter-

mediate step. The acids can also be used in the form of

their activated esters, which are conveniently formed in

situ, e.g. by the addition of l-hydroxybenztriazole or

N-hydroxysuccinimide.

Furthermore, cyano-substituted indol-B-yl
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radicals can be hydrolysed to give carboxy-indol-3-yl or

carbamido-indol-3-yl radicals.

Conversely, however, it is particularly con-

venient to prepare the nitriles by elimination of water,

starting from the amides, e.g. by means of trichloro-

acetyl chloride/Etfii[Synthesis (2), 184, (1985)] or with-

POCl3 (J. Org. Chem. gg, 1003 (1961)).

A base of the formula I can be converted with an

acid into the corresponding acid addition salt. Acids

which produce physiologically acceptable salts are

suitable for this reaction. Thus it is possible to use

inorganic acids, e.g. sulfuric acid, hydrohalic acids

such as hydrochloric acid or hydrobromic acid, phosphoric

acids such as orthophosphoric acid, nitric acid and

sulfamic acid, as well as organic acids, i.e. specifi-

cally aliphatic, alicyclic, araliphatic, aromatic or

heterocyclic monobasic or polybasic carboxylic, sulfonic

or sulfuric acids, such as formic acid, acetic acid,

propionic acid, pivalic acid, diethylacetic acid, malonic

acid, succinic acid, pimelic acid, fumaric acid, maleic

acid, lactic acid, tartaric acid, malic acid, benzoic

acid, salicylic acid, 2—phenylpropionic acid, citric

acid, gluconic acid, ascorbic acid, nicotinic acid,

isonicotinic acid, methanesulfonic or ethanesulfonic

acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic

acid, benzenesulfonic acid, p-toluenesulfonic acid,

naphthalenemonosulfonic and naphthalenedisulfonic acids

and laurylsulfuric acid.

If desired, the free bases of the formula I can

be liberated from their salts by treatment with strong

bases such as sodium or potassium hydroxide or sodium or

potassium carbonate provided there are no other acid

groups in the molecule. In those cases where the

compounds of the formula I have free acid groups, salt

formation can also be achieved by treatment with bases.

Suitable bases are alkali metal hydroxides, alkaline

earth_metal hydroxides or organic bases in the form of

primary, secondary or tertiary amines.

The invention further relates to the use of the
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compounds of the formula I and their physiologically

acceptable salts for the manufacture of pharmaceutical

preparations, especially by a non-chemical route. For

this purpose, they can be converted into a suitable

dosage form 'together' with at least one excipient or

adjunct and, if appropriate, in combination‘with one or

more additional active ingredients.

The invention further relates to compositions,

especially pharmaceutical preparations, containing at

least one compound of the formula I and/or one of their'

physiologically acceptable salts. These preparations can

be used as drugs in human or veterinary medicine.

Possible excipients are organic or inorganic substances

which are suitable for enteral (e.g. oral), parenteral or

topical administration and which do not react with the

novel compounds, examples of such excipients being water,

vegetable oils, benzyl alcohols, polyethylene glycols,

gelatin, carbohydrates such as lactose or starch, mag-

nesium stearate, talc and petroleum jelly. Tablets,

coated tablets, capsules, syrups, juices, drops or sup-

positories are used in particular for enteral adminis-

tration, solutions, preferably oily or aqueous solutions,

as well as suspensions, emulsions or implants are used

for parenteral administration, and ointments, creams or

powders are used for topical administration. The novel

compounds can also be lyophilized and the resulting

lyophilizates used e.g. to manufacture injectable prepa-

rations.

The preparations indicated can be sterilized

and/or can contain adjuncts such as lubricants, preser-

vatives, stabilizers and/or wetting agents, emulsifiers,

salts for influencing the osmotic pressure, buffer sub-

stances, colourants, taste correctors and/or flavourings.

If desired, they can also contain one or more additional

active ingredients, e.g. one or more vitamins.

The compounds of the formula I and their physio-

logically acceptable salts can be used for the thera-

. peutic treatment of the human or animal body and for

controlling diseases. They can be used for treating
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disorders of the central nervous system, such as tension,

depressions and/or psychoses, and side-effects in the

treatment of hypertension (e.g. with a-methyldopa). The

compounds can also be used in endocrinology and gynae-

cology, e.g. for the therapeutic treatment of acromegaly,

hypogonadism, secondary amenorrhoea, premenstrual

syndrome and undesired puerperal lactation, and also for

the prophylaxis and therapy of cerebral disorders (e.g.

migraine), especially in geriatrics in a manner similar

to certain ergot alkaloids and for controlling the

_seque1ae of cerebral infarction (apoplexia cerebri), such

as stroke and cerebral ischaemia.

In these treatments, the substances of the inven-

tion are normally administered analogously to known,

commercially available preparations (e.g. bromocriptine,

dihydroergocornine), preferably’ in. dosages of between

about 0.2 and 500 mg, especially of between 0.2 and 50 mg

per dosage unit. The daily dosage is preferably between

about 0.001 and 10 mg/kg of body weight. The low dosages

(about 0.2 to 1 mg per dosage unit; about 0.001 to 0.005

mg/kg of body weight) are particularly suitable for use

as anti-migraine preparations; dosages of between 10 and

50 mg per dosage unit are preferred for the other indi-

cations. However, the particular dose for each individual

patient depends on a very wide variety of factors, for

example the activity of the particular compound used,

age, body weight, general state of health, sex, diet,

time and method of administration, rate of excretion,

drug combination and severity of the particular disease

to which the therapy is applied. Oral administration is

preferred.

In the following Examples, "working-up in con-

ventional manner" means: Water is added if necessary,

extraction is carried out with methylene chloride, the

organic phase is separated off, dried over sodium sulfate

and filtered, the filtrate is evaporated and the residue

is purified by chromatography on silica gel and/or by

crystallization. Temperatures are given in °C. Rf values

were obtained by thin layer chromatography on silica gel.
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Example 1

1.8 g of 3-(4-chlorobutyl)-5-methoxyindole

[obtainable by diazotization of p-methoxyaniline, reac-

tion with ethyl cyclohexanone-2-carboxy1ate according to

5 Japp-KlingemanntXJgive4—(2-carbethoxyindol-3-yl)butyric

acid, alkaline hydrolysis, decarboxylation, reduction

with LiAlH4 and reaction with SOC1,] .and 1.9 g of

1—(2-hydroxymethylbenzofuran-5-y1)piperazine [obtainable

by reaction of. N,N—bis(Z-chloroethyl)amine with

10 2-hydroxymethyl-5-aminobenzofuran] are dissolved in

200 ml of acetonitrile and the mixture is stirred at room

temperature for 10 hours. Customary' working up gives

1-[4-(5-methoxyindol-3-yl)butyl]—4—(2-hydroxymethy1-

benzofuran-S-yl)piperazine, m.p. 159°.

15 The following are obtained analogously by reaction

of 3- ( 4-chlorobutyl ) -5-methoxyindole with 1- (2 , 3-dihydro-

benzofuran-S—yl)piperazine:

l-[4-(5-methoxyindol-3-y1)butyl]-4-(2,3-dihydro-

benzofuran-S-yl)piperazine, m.p. Ill-112°;

20 of 3-(4-chlorobutyl)-5-hydroxyindole with 1-(chroman-

6-yl)piperazine:

1-[4-(5-hydroxyindol-3-y1)butyl]-4-(chroman-G-yl)—

piperazine, m.p. 220-222°;

of 3-(4-chlorobuty1)-5—methoxyindole with 1-(chroman-

25 6—yl)piperazine: ‘

1-[4—(5-methoxyindol-3-yl)buty1]-4-(chroman-G-yl)-

piperazine, m.p. 129-130°;

of methyl 3-(4-chlorobutyl)-5—indolecarboxylate with

1—(chroman-G-yl)piperazine:

30 1-[4-(5-methoxycarbonylindol-3—y1)butyl]-4-(chroman-

6-y1)piperazine;

of methyl 3-(4-chlorobutyl)-5-indolecarboxy1ate with

1—(benzofuran-S-yl)piperazine:

1-[4-(5-ethoxycarbony1indol-3-yl)butyl]-4-(benzo-

35 furan-S-yl)piperazine; ' y

of 3-(4-chlorobutyl)-5-methoxyindole with 1-(benzofuran-

5-yl)piperazine:

1—[4-(5-methoxyindol-3-yl)butyl]-4-(benzofuran-

5-yl)piperazine;
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of 3-(4-chlorobuty1)~5-methoxycarbonylindole with

1—(chromen-4-on-6-y1)piperazine:

1-[4-(5-methoxycarbonylindol-3-yl)butyl]-4—(chroman-

4-on-6-y1)piperazine;

of 3-(4-chlorobuty1)-5-cyanoindole with 1-(chromen-4-on-

6-y1)piperazine:

1—[4—(S-cyanoindol-B-yl)butyl]-4-(chromen-4-on-

6-y1)piperazine;

of 3-(4-chlorobuty1)-5-chloroindole with 1-(2,3-dihydro-

benzofuran-S-yl)piperazine:

1-[4-(5-chloroindol-3-y1)butyl]-4-(2,3-dihydrobenzo-

furan-S-yl)piperazine;

of 3-(4—chlorobuty1)-5-methoxycarbonylindole with

1-(2,3-dihydrobenzofuran-5-yl)piperazine:

1-[4-(5-methoxycarbonylindol-3-y1)buty1]-4-(2,3-di-

hydrobenzofuran-S-yl)piperazine;

of 3-(4-chlorobutyl)~5-methoxycarbony1indole with

4-(2,3-dihydrobenzofuran-5-y1)piperidine:

1-[4-(5-methoxycarbonylindol-3-yl)butyl]-4-(2,3-di-

hydrobenzofuran-S-yl)piperidine;

of 3-(4-chlorobutyl)—5-methoxycarbonylindole with

4-(2,3-dihydrobenzofuran-5-yl)—4-hydroxypipéridinez

1-[4-(5-methoxycarbonylindol-3-y1)buty11-4-(2,3-di-

hydrobenzéfuran-S-yl)-4-hydroxypiperidine;

of 3—(4-chlo'robuty1)—5 , 6-dimethoxyindole with 1- ( chroman-

6-yl)piperazine:

1-[4-(5,6-dimethoxyindol-3-yl)butyl]-4-(chroman—’

6-y1)piperazine;

of 3-(4-chlorobuty1)-5-cyanoindole with l-(2—carboxy-

benzofuran-S-yl)piperazine:

1-[4—(5-cyanoindol-3-yl)buty1]—4-(2-carboxybenzo-

furan-S-yl)piperazine;

of 3-(4-chlorobutyl)-6-fluoroindole with 1-(2,3-dihydro-

benzofuran-S-yl)piperazine:

1-[4-(6-f1uoroindol-3-y1)butyl]~4-(2,3-dihydrobenzo-

furan-S—yllpiperazine.

Example 2

1.8 g of 1-[4-(5-methoxycarbonylindol-3-yl)-
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butyl]—4-(chroman-G-yl)piperazine [obtainable according

to Example 1] are boiled for 0.5 hours with 100 ml of 2N

ethanolic ROE, worked up in the customary manner and give

1-[4-(5—carboxyindol-3-yl)butyl]-4-chroman-6-ylpipera-

zine.

The following are obtained analogously by

alkaline hydrolysis of the corresponding esters starting

from 1-[4-(5-ethoxycarbonylindol-3-yl)buty1]-49(benzo-

furan-S-y1)piperazine:

1-[4-(5-carboxyindol-3-yl)butyl]-4-(benzofuran—

5-yl)piperazine:

from 1-[4-(5-methoxycarbonylindol-3-yl)buty11—4-(chromen-

4-on-6-yl)piperazine:

1-[4-(5-carboxyindol-3-yl)buty1]-4—(chromen-4-on-

6-y1)piperazine;

from 1—[4-(5-methoxycarbonylindol-3-yl)buty1]-4-(2,3-di-

hydrobenzofuran-S-yl)piperazine:

1-[4-(5-carboxyindol-3-y1)buty11-4-(2,3-dihydro—

benzofuran-S-yl-piperazine [sic];

from 1-[4-(5-methoxycarbonylindol-3-yl)buty1]-4-(2,3-di-

hydrobenzofuran-S-yl)piperazine:

1-[4-(5-carboxyindol-3-yl)butyl]-4-(2,3-dihydro-

benzofuran-S-yl-piperazine [sic];

from 1-[4-(5-methoxycarbonylindol-3-yl)buty11-4-(2,3-di—

hydrobenzofuran-S-yl)-4-hydroxypiperidine;

1-[4-(5-carboxyindol-3-y1)butyl]-4-(2,3-dihydro-

benzofuran-S-yl)-4-hydroxypiperidine.

Example 3

2.8 g of l-[4-(5-carboxyindol-3-yl)buty1]-

4- (2 , 3-dihydrobenzofuran-5-yl ) piperazine are suspended in

100 m1 of N-methylpyrrolidine. 3.2 g of 2-chloro-

1-methylpyridinium methanesulfonate are then added and

the mixture is stirred at room temperature for 12 hours.

Dried NH3 gas is then passed into the resulting solution

until it is saturated and the mixture is stirred again

for l0 hours. Customary working up gives l-[4-(5-car-

bamoylindol-B—yl)buty1]-4-(2,3-dihydrobenzofuran-5-yl)-

piperazine.
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The following are obtained analogously by

amidation of the following carboxylic acids with

2-chloro-1-methylpyridinium methanesulfonate:

from l-[4-(5-carboxyindol-3-yl)butyl]-4-(2,3-dihydro-

5 benzofuran-S-yl)piperidine

1-[4—(5-carbamoylindol-3-yl)butyl]-4-(2,3-dihydro-

benzofuran-S-yl-piperidine [sic], m.p. 155-157°;

from 1-[4-(5-carboxyindol-3-y1)butyl]-4-(2,3-dihydro-

benzofuran-S-yl)-4-hydroxypiperidine

10 1—[4-(5—carbamoylindol-3-yl)butyl]-4-(2,3-dihydro-

benzofuran-S-yl)-4-hydroxypiperidine, m.p. 69°

(dec.);

from 1-[4-(S-carboxyindol-3-y1)butyl]-4—(chroman-6-y1)-

piperazine

15 1-[4-(S-carbamoylindol-3-yl)butyl]-4-(chroman-G-yl)-

piperazine.

Example 4

Analogously to Example 3, starting from

1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carboxybenzofuran-

20 5-y1 ) piperazine reaction with Z-chloro- 1-methy1pyridinium

methanesulfonate gives 1-[4-(S-cyanoindol-S-yl)buty1]—

4-(2-carbamoylbenzofuran-5-yl)piperazine, m.p. 269-272°

(hydrochloride).

Example 5

25 A mixture of 2.6 g of 3-(2-aminoethyl)-5—cyano-

indole [obtainable by reaction 'of 5-cyanoindole with

2-chloroacetyl chloride to give 3-(2-chloroacetyl)-

S-cyanoindole, subsequent reduction with diborane,

reaction with phthalimide and hydrolysis] and one equiva-

30 lent of 5-[N,N-bis(2-chloroethyl)amino]benzofuran

[obtainable by reaction of 2-chloroacetyl chloride with

S-aminobenzofuran and subsequent reductionmwith diborane]

in 40 ml of acetone and 40 ml of water is boiled for

20 hours and then worked up in the customary nanner.

35 1-[2-j5-Cyanoindol-3-yl)ethy1]-4-(benzofuran-S-yl)pipera-

zine is obtained.

The following are obtained analogously by
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reaction of 5-[N,N-bis(2-chloroethyl)amino]benzofuran

with 3-(4-aminobuty1)~5-methoxymethylindole:

1-[4-(5-methoxymethylindol-3-yl)butyl1-4-(benzo-

furan-S-yl)piperazine;

with 3-(3-aminopropyl)~5-hydroxyindole:

1-[3-(5-hydroxyindol-3-y1)propyl1-4-(benzofuran-

5-yl)piperazine;

with 3-(2-aminoethyl)-5-methoxyindole:

1-[2-(5-methoxyindol-3—yl)ethyl]-4-(benzofuran-

5-yl)piperazine;

with methyl 3-(3-aminopropyl)-5-indolecarboxylate:

l-[3-(5-methoxycarbony1indol-3-y1)propy11-4—(benzo-

furan—S-yl)piperazine;

with ethyl 3-(2-aminoethy1)~5-indolecarboxylate:

1-[2-(5-ethoxycarbonylindol-3-yl)ethyl]-4-(benzo-

furan-S-yl)piperazine;

‘ with 3-(4-aminobuty1)-5-f1uoroindole:

1-[4-(S-fluoroindol-3-yl)butyl]-4-(benzofuran-5-yl)-

piperazine; ‘

with 3-(3-aminopropyl)-5-cyanoindole:

1-[3-(5-cyanoindol-3-yl)propyl]-4-(2-carboxybenzo—

furan-S-yl)piperazine.

Example 6

Analogously to Example 5, reaction of [sic] 3.2 g

of 3-(2-aminoethyl)-S-methoxyindole with 1.3 equivalents

of 6-[N,N-bis(2—chloroethyl)amino]chroman [obtainable by

reaction of 2-chloroacetyl chloride with 6-aminochroman

and subsequent reduction with diborane] gives

1-[2-(S-methoxyindol-3-yl)ethy1]-4-(chroman-G-yl)pipera—

zine.

The following are obtained analogously by reac-

tion of 6-[N,N-bis(2-chloroethy1)amino]chroman

with 3-(4-aminobutyl)-5-methoxymethylindole:

1-[4-(5-methoxymethylindol-3-yl)butyl]-4-(chroman-

6-yl)piperazine;

with 3-(3-aminopropyl)-5-hydroxyindole:

1-[3—(5-hydroxyindol-3-yl)propy11-4-(chroman—6-yl)-

piperazine;
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with 3-(2-aminoethyl)-5-methoxyindole:

1-[2-(5-methoxyindol-3-yl)ethyl]-4-(chroman-6-yl)-

. piperazine;

with methyl 3-(3-aminopropyl)-5-indolecarboxy1ate:

1-[3-(5—methoxycarbony1indol-3-y1)propyl]-

4-(chroman-B-yl)piperazine;

with ethyl 3-(2~aminoethyl)-5-indolecarboxy1ate:

1-[2-(5-ethoxycarbonylindol-3-yl)ethy1]-4-(chroman-

6-y1)piperazine;

with 3-(4-aminobutyl)~5-f1uoroindole:

1-[4-(5-f1uoroindol-3-yl)buty1]-4-(chroman-G-y1)—

piperazine;

with 3-(3-aminopropy1)—5-cyanoindole:

1—[3-(Svcyanoindol-3-yl)propyl]-4-(2-carboxychroman-

6-y1)piperazine.

Example 7

A solution of 3.9 g of 1-[4-(5-carboxyindol—

3-y1)buty1]-4-(2}3-dihydrobenzofuran-5-yl)piperazine in

250 m1 of DMF is treated with 1 g of N-methylmorpholine.

A solution of one equivalent of tert-butylamine in 5 m1

of DMF, 1.3 g of 1-hydroxybenzotriazole and a solution of

1.9 g of N-(3-dimethylaminopropy1)-N’-ethylcarbodiimide

hydrochloride in 20 ml of DMF are added with stirring.

The mixture is stirred at room temperature for 16 hours

and. the filtrate is evaporated. Customary' working up

gives 1-[4-(5-N-tert-butylcarbamoy1indol-3-y1)buty1]-

4-(2,3-dihydrobenzofuran-S—yl)piperazine.

The following are obtained analogously by reac-

tion with tert-butylamine starting

from 1-[4-(5-carboxyindol-3—yl)buty11-4-(chroman-G-yl)-

piperazine: ‘

1-[4-(5-N-tert—butylcarbamoylindol-3-yl)buty1]-

4-(chroman-S—yl)piperazine:

from 1-[4-(5-cyanoindol-3-y1)butylj-4-(2-carboxybenzo—

furan-5-y1)piperazine:

1-[4-(5-cyanoindol-3-y1)butyl]-4-(2-N-tert-buty1-

carbamoylbenzofuran-S-yl)piperazine.
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Example 8

A mixture of 2.1 g of 1-[4-(5-methoxyindol—

3-y1)butyl]-4-(chroman*6-y1)piperazine [can be prepared

according to Example 1], 1.8 g of pyridine hydrochloride

and 50 ml of pyridine is boiled for 3 hours. It is cooled

and evaporated, and the residue is worked up in the

customary manner and gives 1-[4-(5-hydroxyindol-3—yl)-

butyl]-4-(chroman-S-yl)piperazine, m.p. 220-222°.

The following are obtained analogously

from 1-[4-(5-methoxyindol-3-yl)butle-4—(2,3-dihydro-

benzofuran-S-yl)piperazine:

1-[4-(5-hydroxyindol-3-yl)butyl]-4-(2,3-dihydro-

benzofuran-S-yl)piperazine;

from '1-[4-(5-methoxyindol-3—yl)buty11-4-(benzofuran—

5-yl)piperazine:

1-[4-(5-hydroxyindol-3-yl)butyl]-4-(benzofuran-

5-yl)piperazine;

from 1-[4-(5-methoxycarbony1indol-3-yl)butyl]-4-(chromen-

4-on-6-yl)piperazine:

1-[4-(5-hydroxycarbonylindol-3-yl)buty11-4-(chromen-

4-on-6-yl)piperazine;

from 1-[4-(5-methoxymethylindol-3-y1)butyl]-4-(benzo-

furan-S-yl)piperazine:

1-[4-(5-hydroxymethylindol-3-yl)butyl]-4-(benzo-

furan-S-yl)piperazine; '

from 1-[2-(5—methoxyindol-3-yl)ethy11-4-(benzofuran-

59y1)piperazine:

1—[2-(5-hydroxyindol-3-yl)ethyl]-4-(benzofuran-

5-y1)piperazine;

from 1-[2-(5-methoxyindol-3-yl)ethyl]-4-(benzofuran-

5—yl)piperazine:

1-[2-(5-hydroxyindol-3-yl)ethy11-4-(benzofuran-

5-y1)piperazine [sic].

Example 9

Analogously to Example 1, starting from

3-(4-chlorobutyl)-5-cyanoindole [obtainable by reaction

of S-cyanoindole with 4-chlorobutyryl chloride to giVe

3—(4-chlorobutyryl)-5-methoxyindole and subsequent
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reduction with NaAlH, (OCH2C320CH3)2] by reaction with

1-(2-ethoxycarbony1benzofuran-S-yl)piperazine [obtainable

by reaction of N,N-bis(2-chloroethyl)amine with 2-ethoxy—

carbonyl—5-aminobenzofuran] gives, after customary

working up, 1-[4-(5-cyanoindol-3-yl)butyl]~4-(2-ethoxy—

carbonylbenzofuran-S-yl)piperazine, m.p. 221-223°

(dihydrochloride).

The following are obtained analogously by

reaction

of 3-(4-chlorobutyl)-5—methoxyindole with 1-(2-cyano-

benzofuran-S-yl)piperazine:

1-[4-(5-methoxyindoli3-yl)butyl]-4-(2-cyanobenzo-

furan-S-y1)piperazine;

of 3- ( 4-chlorobutyl) -5 , 6-dimethoxyindole with 1- (chroman-

6-yl)piperazine:

1-{4-(5,6-dimethoxyindol-3-yl)buty1]-4-(chroman-

6-yl)piperazine;

of 3-(4-chlorobutyl)-5,6-dif1uoroindole with 1—(chroman—

6-yl)piperazine:

1-[4-(5,6-dif1uoroindol-3-yl)butyl]-4-(chroman-

6-yl)piperazine;

of methyl 3-(4-chlorobuty1)-6-indolecarboxylate with

1-(chroman-6-yl)piperazine:

1—[4-(6-methoxycarbonylindol-3-yl)buty11-4-(chroman—

6-y1)piperazine; I

of ethyl 3-(3-chloropropy1)-6-indolecarboxy1ate with

1-(2-cyanobenzofuran-5-yl)piperazine:

1-[3-(6-ethoxycarbonylindol-3-yl)propy11—4-(2-cyano-

benzofuran-S-yl)piperazine;

of 3-(4-chlorobutyl)-5-methoxyindole with 1-(2-N-methyl-

carbamoylbenzofuran-S-yl)piperazine:

1-[4-(5-methoxyindol-3-yl)buty1]-4-(2-N—methchar-

bamoylbenzofuran-S-yl)piperazine;

of 3-(4—chlorobutyl)-6—chloroindole with 1-(chromen—4-on—

6-yl)piperazine:

1-[4-(6—chloroindol-3—y1)butyl]-4-(chromen—4-on-

6-y1)piperazine;

of 3-(2-chloroethy1)-5-cyanoindole with l-(chromen-4-on-

6-yl)piperazine:
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1-[2-(5-cyanoindol-3—y1)ethy1]-4-(chromen-4—on-

6-yl)piperazine;

of 3-(2-chloroethyl)-5,6-dichloroindole with 1-(2,3-di—

hydrobenzofuran-S-yl)piperazine:

1-[2-(5,6-dichloroindol-3-yl)ethy1]-4-(2,3-dihydro-

benzofuran-S-yl)piperazine;

of 3—(4—chlorobuty1)-5-methoxycarbonylindole with

1-(2-carboxybenzofuran-5-yl)piperazine:

1-[4-(5-methoxycarbonylindol-3-yl)buty11-4-(2-car-

boxybenzofuran-S-yl)piperazine;

of 3-(2-chloroethyl)-5-methoxycarbonylindole with

4-(2-carboxybenzofuran-5-y1)piperidine:

1-[2-(S-methoxycarbonylindol-3-y1)ethy11-4-(2-car-

boxybenzofuran-S—yl)piperazine;

of 3-(4-chlorobutyl)-6-methoxycarbonylindole with

4-(3-carboxybenzofuran-5-yl)-4-hydroxypiperidine:

1-(4-(6-methoxycarbony1indol-3-yl)butyl]-4-(3-car-

boxybenzofuran-S—yl)-4-hydroxypiperidine;

of 3-(4-chlorobutyl)-7-methoxycarbony1indole with

4-(3—carboxybenzofuran-5-y1)-4-hydroxypiperidine;

1-[4-(7~methoxycarbonylindol—3-yl)butyl]-4¢(3-car-

boxybenzofuran-S-Yl)-4-hydroxypiperidine; 5

of 3-(4-chlorobutyl)-5,6-dimethoxyindole with 1-(2-car-

boxybenzofuran-S-yl)piperazine:

1-[4-(5,6-dimethoxyindol-3-y1)buty11-4-(2-carboxy-

benzofuran—S-yl)piperazine.

Example 10

A solution of 3.6 g of 1-[4-(5-methoxycarbony1-

indol-3-y1)butyl]-4-(chromen-4-on-6-yl)piperasine in

40 ml of THF is added dropwise with stirring at room

temperature to a suspension of 0.6 g of lithium aluminium

hyride in 20 ml of THF. The mixture is then stirred for

a further hour at 25°C, 20 ml of dilute sodium hydroxide

solution are added, the mixture is filtered and the

filtrate is worked up in the customary manner. 1-[4-(5-

Hydroxymethylindol-3-yl)butyl]—4-(chromen-4-on-6-

yl)piperazine is obtained.

The following are obtained analagously by
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reduction

of 1-[4-(5-methoxycarbony1indol-3—yl)butyl]-4~(chroman-

6-y1)piperazine

1-[4-(5-hydroxymethylindol-3-yl)butyl]-4-(chroman-

6-yl)piperazine;

of 1—[4-(5-methoxycarbonylindol-3-yl)butyl]-4-benzofuran-

5-y1)piperazine

1-[4-(5-hydroxymethylindol-3-yl)butyl]-4-(benzo-

furan-S-yl)piperazine;

of 1-[3-(5-methoxycarhonylindol-3-yl)propyl]-4-(chroman-

6-y1)piperidine

1—[3-(5-hydroxymethy1indol-3-yl)propy11-4-(chroman-

6-y1)piperidine

of 1-[2-(5-methoxycarbonylindol-3-y1)ethyl]-4-chroman-

6-y1)piperidine

1-[2-(5—hydroxymethylindol-3-y1)ethy11-4-(chroman-

6-y1)piperidine.

Example 11

HCl gas is passed into a boiling solution of

2.5 gof1-[4-(5-carboxyindol-3-yl)buty1]-4-(2,3-dihydro-

benzofuran-S-yl)piperazine in 50 ml of absolute methanol

for 2 hours. The mixture is then boiled for a further

hour, worked up in‘ the customary manner and gives

1-[4—(5-methoxycarbonylindol-3-y1)butle-4-(2,3-dihydro-

benzofuran-S-yl)piperazine.

The following are obtained analagously by

esterification

of 1-[4-(S-carboxyindol-B—yl)butyl]-4-(2,3-dihydrobenzo-

furan-S—yl)-4-hydroxypiperidine:

1-[4-(5-methoxycarbonylindol-3-yl)butY11-4-(2,3-di-

hydrobenzofuran-S-yl)—4-hydroxypiperidine;

of 1-[4-(5-carboxyindol-3-yl)butyl]~4-(chroman-6-y1)-

piperazine:

1-[4-(5-methoxycarbonylindol-3-yl)buty1]-4-(chroman-

6-yl)piperazine;

of 1f[4-(S-cyanoindol-B-yl)butyl]-4-(2-carboxybenzofuran-

5-yl)piperazine:

1-[4-(5-cyanoindol-3-yl)buty1]-4-(2-methoxycarbony1-
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benzofuran-S-yl)piperazine.

Example A: Injection vials

A solution of 100 g of an active ingredient of

the formula I and 5 g of disodium hydrogen phosphate in

3 l of double-distilled water is adjusted to pH 6.5 with

2 N hydrochloric acid, sterile-filtered, filled into

injection vials, lyophilized and sterile-sealed. Each

injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 mg of an active ingredient of the

formula I is melted with 100 g of soya lecithin and

1,400 g of cocoa butter, poured into moulds and allowed

to cool. Each suppository contains 20 mg of active

ingredient.

Example c: Solution

A solution of 1 g of an active ingredient of

the formula I, 9.38 g of NaH,PO, x 2 3,0, 28.48 g

NazflPO, x 12 11,0 and 0.1 g of benzalkonium chloride is

prepared in 940 ml of double-distilled water. The pa is

adjusted to 6.8, and the solution is made up to 1 l and

sterilized by irradiation. This solution can be used in

the form of eyedrops.

Example D: Ointment

500 mg of an active ingredient of the formula I

are mixed with 99.5 g of petroleum jelly under aseptic

conditions.

Example E: Tablets

A mixture of 1 kg of active ingredient of the

formula I, 4 kg of lactose, 1.2 kg of potato starch, 0.2

kg of talc and 0.1 kg of magnesium stearate is compressed

to tablets in conventional manner so that each tablet

contains 10 mg of active ingredient.
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'Example F: Coated tablets

Tablets are formed by compression analogously to

VExample E and then covered in conventional manner with a

coating of sucrose, potato starch, talc, tragacanth and

colourant.

Example G: Capsules

2 kg of active ingredient of the formula I are

filled into hard gelatin capsules in conventional manner

so that each capsule contains 20 mg of the active ingred-

ient.

Example H: Ampoules

A solution of 1 kg of active ingredient of the

formula I in 60 1 of double-distilled water is filled

into ampoules and lyophilized under aseptic conditions

and the ampoules are sealed under sterile conditions.

Each ampoule contains 10 mg of active ingredient.
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Patent Claims

1. Piperidine and piperazine derivatives of the

formula I

/_—\

Id--N -D Q 21% I

wherein _

Ind is an indol-3—y1 radical which is unsubstituted or

mono- or polysubstituted by OH, 0A, CN, Hal, COchn:

C3218 '

R1 is benzofuran-S-yl or 2,3-dihydrobenzofuran-5-yl,

chroman-G-yl, chroman-4-on-6-yl, 3-chromen-6-yl or

chromen-4-on-6-yl, which is unsubstituted or mono-

substituted by CH, c3203, c3201; or con”,

Q is ODE,“

Z is N or CR3,

A is alkyl having 1-6 C atoms,

Hal is F, Cl, Br or I,

R2 is on, CA, N32, NBA or NA“

R3 is H, OH or CA and

m is 2, 3 or 4,

and their physiologically acceptable salts.

2. (a) 1-[4-(5-Methoxyindol-3-yl)butyl]-4-(2-hydroxy—

methylbenzofuran-B-yl)piperazine;

(b) 1-[4-(5-carbamoy1indol-3-y1)buty11-4-hydroxy-

4-(2,3-dihydrobenzofuran-5-y1)piperidine;

(c) 1-[4-(5-carbamoylindol-3-yl)butyl]-4-(2,3-di-

hydrobenzofuran-S-yl)piperidine;

(d) 1-[4-(5-methoxyindol-3-yl)butyl]-4-(2,3-di—

hydrobenzofuran—S-yl)piperazine;

(e) 1-[4-(5-cyanoindol-3—y1)butyl]—4—(2-ethoxy—

carbonylbenzofuran-S-yl)piperazine;

(f) 1-[4-(5-cyanoindol-3-yl)butyl]—4-(2-carbamoyl-

benzofuran-S-yl)piperazine;

(g) 1-[4-(5-methoxyindol-3-y1)butyl]-4-(chroman—

6-yl)piperazine;

1h) 1-[4-(5-hydroxyindol-3-yl)butyl]-4-(chroman-

6—yl)piperazine. ‘

3. Process for the preparation of piperazine and
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piperidine derivatives of the formula I according to

Claim 1, and their salts, characterised in that a

compound of the formula II

Ind-Q-xl II

wherein

X‘ is x or NH“

x is Cl, Br, I, OH or an on group functionally modi-

fied to form a reactive group, and

Ind and Q are as defined,

is reacted with a compound of the formula III

xz- (cm2 ) {212‘— (CH, ) ,-x3 III

wherein

X? and x3 can be identical or different and are each x if

x1== NH2 or are together NE in other cases, and

Z and R1 are as defined,

or in that to prepare a compound of the formula I, in

which Z is N, a compound of the formula IV

Ind-Q-N ( CH,-CH,-x ) 2 IV

wherein

X, Q and Ind are as defined, is reacted with a compound

of the formula V

Rl-NH, v

wherein

R’ is as defined,

or in that a compound which has formula I except that one

or more hydrogen atoms have been replaced by one or more

reducible groups and/or one or more additional C-C and/or

C-N bonds is treated with a reducing agent,

or in that a compound which has formula I except that one

or more hydrogen atoms have been replaced by one or more

solvolysable groups is treated with a solvolysing agent,

and/or in that an OA group is optionally cleaved to form

an OH group, and/or an Ind group or an R1 group is con—

verted into another Ind and/or R‘group, and/or in that a

resulting base or acid of the formula I is converted into

one of its salts by treatment with an acid or base.

4. . Process for the manufacture of pharmaceutical

preparations, characterized in that a compound of the

formula I according to Claim 1 and/or one of its
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physiologically acceptable salts are converted into a

suitable dosage form together with at least one solid,

liquid or semiliguid excipient or adjunct.

5. Pharmaceutical preparation, characterized in that

it contains at least one compound of general formula I

according to Claim 1 and/or one of its physiologically

acceptable salts.

6. Use of compounds of the formula I according to

Claim 1, or their physiologically acceptable salts, for

the manufacture of a drug.

7. Use of compounds of the formula I according to

Patent Claim 1, or their physiologically acceptable

salts, for controlling diseases.
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Abstract of the disclosure

Piperidine and piperazine derivatives of the‘

formula I

Ind-QN‘ z-RI - ‘ I

Ind is an indol-B-yl radical which is unsubstituted or

mono- or polysubstituted by OH, CA, CH, Hal, COR2 or

CHZR’,

R1 is benzofuran-S-yl or 2,3-dihydrobenzofuran-5-yl,

chroman-G—yl, chroman-4-on-6-yl, 3-chromen-6-yl or

wherein

chromen-4-on-6—yl, which is unsubstituted or mono-

substituted by CN, C8203, CH,OA or COR’,

Q is Cnnzml

Z is N or CRfi

A is alkyl having 1-6 C atoms,

Hal is F, Cl, Br or I,

R" is on, DA, NH“ NBA or NA,,

R3 is H, OH or CA and

m is 2, 3 or 4, ~

and their physiolocally acceptable salts, are active on

the central nervous system.
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this communication or credit any overpayment to Deposit Account No. 13-3402.

I31 Any filing fees under 37 C.F.R. §1.16 for the presentation of extra claims.

El Any patent application processing fees under 37 C .F.R. §1.17.

Respectfully submitted,

MILLEN, WHITE, LANO & BRANIGAN, P.C.

DATE: June 28 1995  

.131 Serial No. 08/314,734 .

Filed September 29, 1994 . . ‘3‘; ‘Eféfi
' (M: I “1“

THE COMMISSIONER OF PATENTS & TRADEMARKS (5., $3 . (:3.
Washington, DC. 20231 ’3 , 1‘53 {it

‘ - g. ”a 15*".
Sir: JO “’9 T's
Transmitted herewith is an amendment in the above-identified application. v” ”.53 7‘3. t. . a .1: if"
E! Small entity status of this application under El Verified statement(s) to establish small TE» “'2, K“

37 CFR 1.9 and 1.27 has been established by entity status under 37 CFR 1.9 and 1.27 (55‘
a verified statement previously submitted. enclosed. {9
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. PTOL-326 (Rev. 2193/ I ‘ ,. ~
’Zh§‘r~m/

UNITED STA‘IES DEPARTMENT OF COMMERCE
Patent: and Trademark Office
Address: (XIMMBSiONER 0F PATBJTS AND TRADEMARKS

Washington. 0.3. 20231

SERIAL NUMBER mamma- FIRST NAMED mveuron ‘ Arronnev DOCKET no.

 
sax/:3: 4, 72.44 “we-1 1—:urzTTzzxsir-i‘izz H  
 
   

  

 
   

 

i “ aim-11"} \ .v .

Mpg. . JA .
(-‘tN mmm- PAPER NUMBER:3 NH}.

 ‘1: OUT ii:; 3.403

 1 ‘2 i. ._

' DATE MAILED: n 3 / .28 / .31.
This is a communication from the examiner In charge oi your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

'mgappiioation has been examined D Responsive to communication filed on D This action Is made final.
A shortened statutory period ior response to this action is set to expire 3 month(s). days trom the date at this letter.
Failure to respond within the period Ior response will cause the application to become abandoned. 35 U.S.C. 133

Part | THE FOLLOWING ATTACHMENNS) ARE PART OF THIS ACTION:

 

 

 

 

 
 

1. WE oi Reierences Cited by Examiner. PTO-892. z E] Notice ot Draflsman's Patem Drawing Review. PTO-948.3. Notice oi Art Cited by Applicant. PTO-1449. 4. '3 Notice oi inionnal Patent Application. PTO-152.
5. CI lni‘omtation on How to Elect Drawing Changes. PTO-1474- a. El

Part II SUMMARV OF ACTION

/ - .9 .11. Claims are pending in the application.

01 the above. claims /31 / 7 a? "I are withdrawn from consideration.

2. D Claims have been uncalled.

a. [:1 Claims are allowed.

tm/Ciaims / ’ /°2 /L/ ‘ l; / 7 q/g’ are rejected.

5. Claims / @ are oblected to.

5. D Claims are subject to restriction or election requirement.
 

7. El This application has been flied with informal drawings under 37 C.F.R. 1.85 which are acceptable tor eitamination purposes.

8. D Formal drawings are required In response to this Ofiice action.

9. I] The corrected or substitute drawings have been received on . Under 37 C.F.Fi. 1.84 these drawings
are [3 acceptable; El not acceptable (see explanation or Notice oi Draitsman‘s Patent Drawing Review. PTO-948).

10. D The proposed additional or substitute sheet(s) oi drawings. flied on . has (have) been Dapproved by the
examiner; U disapproved by the examiner (see explanation).

11. D Th proposed drawing correction, liled . has been Dapproved; Das? (see explanation).12. Bénowiedgement Is made at the claim ior priority under 35 U.S.c. 119. The certified copy has been received [I not been received
El been filed In parent application. serial no. ; filed on

13. D Since this application apppears to be In condition ior allowance except ior iormai matters. prosecution as to the merits ls closed In
accordance with the practice under Ex parte Quayle, 1935 CD. 1 1; 453 0.6. 213.

14. D Other

”eff" EXAMINERBSACTION-I'r”7'’_"‘ _—.__~— ‘ ‘ V
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Q ' C

Serial No. 08/314,734 -2-

Art Unit 1202

Restriction to one of the following inventions is required under 35

U.S.C. § 121:

1. Claims 1-12, 14-18, drawn to compounds and compositions

where Z=N, classified in Class 544, subclass 373; Class 514, subclass 254.

II. Claims 1-11, 13, 17—18, drawn to compounds and compositions

where Z=CR3, classified in Class 546, subclass 201; class 514, subclass 323.

III. Claims 19-22, drawn to multi-methods of use employing group I

compounds, classified in Class 514, subclass 254.

IV. Claims 19—22, drawn to multi-methods of use employing group II

compounds, classified in Class 514, subclass 323.

If III or IV is elected applicants must further elect a use or related uses

associated with a particular physiological activity.

The inventions are distinct, each from the other because of the

following reasons:
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Q 0

Serial No. 08/314,734 -3—

Art Unit 1202

Compounds of Groups I and II are structurally dissimilar which are

thus separately classified, require separate Chemical Abstract searches and

would be expected to raise different issues of patentability - see the art

applied below directed to the elected invention. Each can support a patent as

the compounds of each group are capable of being utilized alone not in

combination with other remaining members in the Markush group.

Inventions 1/11 and III/IV are related as product and process of use.

The inventions can be shown to be distinct if either or both of the following

can be shown: (1) the process for using the product as claimed can be

practiced with another materially different product or (2) the product as

claimed can be used in a materially different process of using that product

(M.P.E.P. § 806.05(h)). In the instant case the respective products of I and

II have more than one distinct use as evidenced by applicants’ own disclosure

- see p.1 and 2.
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Serial No. 08/314,734 -4-

Art Unit 1202

During a telephone conversation with Mr. Heaney a provisional

election was made with traverse to prosecute the invention of Group 1, claims

1-12, 14—18. Affirmation of this election must be made by applicant in

responding to this Office action. Claims 13, 19-22 are withdrawn from

further consideration by the Examiner, 37 C.F.R.-§ 1.142(b), as being drawn

to a non-elected invention.

Claims 11, 17-18 which link inventions I and II will only be examined

with respect to the elected invention.

Applicant is reminded that upon the cancellation of claims to a non-

elected invention, the inventorship must be amended in compliance with 37

C.F.R. § 1.48(b) if one or more of the currently named inventors is no

longer an inventor of at least one claim remaining in the application. Any

amendment of inventorship must be accompanied by a diligently-filed petition

under 37 C.F.R. § 1.48(b) and by the fee required under 37 C.F.R.

§ 1.17(h).
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Serial No. 08/314,734 —5—

Art Unit 1202

Claim 12 is 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.

1. In claim 12 what is intended by "benzo-S-yl"?

The following is a quotation of the first paragraph of 35 U.S.C. § 112:

The specification shall contain a written description of the invention,

and of the manner and process of making and using it, in such full,

clear, concise, and exact terms as to enable any person skilled in the art

to which it pertains, or with which it is most nearly connected, to make

and use the same and shall set forth the best mode contemplated by the

inventor of carrying out his invention.

The specification is objected'to under 35 U.S.C. § 112, first paragraph,

as failing to provide descriptive support (antecedent basis) for the invention

claimed.

The examiner cannot find a description of species (e) in claim 2 in the

specification.

Claim 2 is rejected under 35 U.S.C. § 112, first paragraph, for the

reasons set forth in the objection to the specification.
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Serial No. 08/314,734 -6—

Art Unit 1202

The following is a quotation of 35 U.S.C. § 103 which forms the basis

for all obviousness rejections set forth in this Office action:

A patent may not be obtained though the invention is not identically
disclosed or described as set forth in section 102 of this title, if the

differences between the subject matter sought to be patented and the

prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary

skill in the art to which said subject matter pertains. Patentability shall

not be negatived by the manner in which the invention was made.

Subject matter developed by another person, which qualifies as prior art

only under subsection (f) or (g) of section 102 of this title, shall not

preclude patentability under this section where the subject matter and
the claimed invention were, at the time the invention was made, owned

by the same person or subject to an obligation of assignment to the

same person.

Claims 1-12, 14-15, 17-18 are rejected under 35 U.S.C. § 103 as being

unpatentable over Boettcher in view of Perregaard. Boettcher having issued
’I”

more than a year earlier than the instant filing date teaches similar___/‘

compounds to that claimed herein and for the same disclosed uses as herein.

See formula I compounds in column 1 and exemplified compounds in cols.

11-17. The compounds differ in only one respectto that claimed herein -

benzodioxanyl substitution vs. instant R1 as dihydro benzofuranyl, chromanyl.
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Serial No. 08/314,734 —7-

Art Unit 1202

Perregaard teaches the interchangeability of the above mentioned rings

on similar compounds and for the same uses (as SHT agonists, antagonists).

See definition of Y and Z in col. 1 in the Ar definition. Thus it would have

been obvious to one skilled in the art at the time the invention was made to

replace the benzodioxane ring system with those taught in Perregaard and

thus obtain the instant compounds in view of the equivalency teaching

outlined above.

Claims 1-12, 14-15, 17—28 are rejected under the judicially created

doctrine of obviousness—type double patenting as being unpatentable over

claims 1—16 of U.S. Patent No. 5,242,925 in View of Perregaard.
/ a,

While the conflicting claims are not identical, they are not patentably

distinct for the same reasons discussed in the above 103 rejection.

The obviousness-type double patenting rejection is a judicially

established doctrine based upon public policy and is primarily intended to

prevent prolongation of the patent term by prohibiting claims in a second

patent not patentably distinct from claims in a first patent. In re Vogel, 164
USPQ 619 (CCPA 1970). A timely filed terminal disclaimer in compliance

with 37 CPR. § 1.321(b) would overcome an actual or provisional rejection

on this ground provided the conflicting application or patent is shown to be

commonly owned with this application. See 37 CPR. § l.78(d).
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Serial No. 08/314,734 —8—

Art Unit 1202

Claim 16 is objected to as being dependent upon a rejected base claim,

but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

H; ‘
Said claim would be allowed as the R1 moiety recitedlaeiile‘i-i;7 is not

f‘ . .

taught 3 suggested by the art of record or from or search 1n the pertinent art

area .

Claims 1-11, 17-18 are rejected under judicial doctrine as being drawn

to an improper Markush group. The Markush at Z embraces 43$; than one
mile/#10”

i-HSCfi'tOfi as dlscussed 1n the above restriction requ1rement. Note if

nonelected subject matter is deleted claim 9 would be an improper dependent.

T flaim and "Z is N" in claims 12, 14—16 would be superfluous.

Any inquiry concerning this communication should be directed to

Examiner Emily Bernhardt at telephone number (703) 308-4714.

A facsimile center has been established in Group 1200, room 3C10.

The hours of operation are Monday through Friday, 8:45 AM to 4:45 PM.

The telecopier numbers for accessing the facsimile machine is (703) 308-4556
or 305-3592.

BERNHARDthcj

March 22, 1995 , OFWM
EMILY BERNHARDT

PRIMARY EXAMINER

GROUP 120
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FORM PTO-892. u.s. DEPARTMENT or commence saw“ "0' ' "”9“" mn‘ ATTACHMENT(REV. 3-18) PATENT AND TRADEMARK OFFICE 10

3/ </ 7; a PM“o? .91 NUMBER
NOTICE OF REFERENCES CITED A“'°“"""

 

 

 

 

  

   
 

 

   
5177704676 6 7‘ 4/

US. PATENT DOCUMENTS
 FILING DATE IF

APPROPRIATE

 
DOCUMENT NO. DATE 0r)inVI

‘é V}387/ Ezra; flaw/w #a/
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FOREIGN PATENT DOCUMENTS

 

 
SUB- PERTINENTsms. PP.

CLASS owc spec.
DOCUMENT NO. DATE COUNTRY CLASS

'0 m 1-.P
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—nu“BEBE

------ 
 

 

OTHE R REFERENCES (Including Author, Title, Date, Pertinent ages

  
 
EXAM'NER DATE/

ix" flaw/4M) .27 /T’ 7
' A copy of this reference is not being furnished with this office action.

(See Manual of Patent Examining Procedure, section 707.05 (3).)
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U.S. DEPARTMENT OE-COMMERCE I

.J jab/pl P/flq) -€' I I _- ' ‘ PATENTANDTRADEMA?FFICE
IONIINE SEARCH REQUEST FORM

Please give 'edetailed statement ofrequirements.Describe as specifically aspossible the subject
matter to be searched. Ibefine any terms that may_have special méening. Give examples.orrelevant

. f. citetions.‘authors,orkeywords, if known. -

'j'You may include-a copy of the broadest and or releVant claims).
. 0'

I._H*_*E*.*_*_=Ic_*_3=_*_*,*_=l=*************************
' ' STAFF-USEONLY

ASYVMS '
COMPLETED , " ‘ ' ._ -_ cAs ONLINE
SEARCHER 4 _DARC/ouESTEL
ONLINE TIME TOTAL TIME. ___2£)._ . — DIALOG(in rmnutcs) '~ , ~. . ’- ' ' SDC

NO. or DATABASES ___\2_______ " _-___OTH>ER
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BERNHARDT 314734 Page 1

=> fil reg
FILE 'REGISTRY' ENTERED AT 07:55:39 ON 09 MAR 95

USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT

COPYRIGHT (C) 1995 American Chemical Society (ACS)

STRUCTURE FILE UPDATES: 3 MAR 95 HIGHEST RN 161274-47-1

DICTIONARY FILE UPDATES: 8 MAR 95 HIGHEST RN 161274-47-1

TSCA INFORMATION NOW CURRENT THROUGH MAY 1994

Please note that search-term pricing does apply when

conducting SmartSELECT searches.

L2 STR

NODE ATTRIBUTES:

DEFAULT MLEVEL IS ATOM

 

GGCAT IS PCY HIC LOQ UNS AT 8

GGCAT IS PCY HIC LOQ UNS AT 9
DEFAULT ECLEVEL IS LIMITED

ECOUNT IS E8 c E1 N AT 8

ECOUNT IS M8 c E1 O AT 9

GRAPH ATTRIBUTES:

RSPEC 1

NUMBER OF NODES IS 9

STEREO ATTRIBUTES: NONE

L4 STR

12 . 18 23 2

27 C 11 C ,C. 19 G ,C. 313 17 x ~\ 24 x ‘2 8

\Ir/ \f g: LIC/ K; 1?. TIC g
c N c\ .e c 6c; ..O cn / ~\ ’« 9

16‘\C/’14 22 'c 2c,\O/25 .C [\N/
15 21 25 5 1o

REP G1=(0-1) c
NODE ATTRIBUTES:

DEFAULT MLEVEL IS ATOM

DEFAULT ECLEVEL IS LIMITED

GRAPH ATTRIBUTES:
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BERNHARDT 314734 Page 2

RING(S) ARE ISOLATED OR EMBEDDED
NUMBER OF NODES IS 26

STEREO ATTRIBUTES: NONE

L6 3 SEA FILE=REGISTRY SSS FUL L2 AND L4

=> d 1-3 ide can

L6 ANSWER 1 OF 3 REGISTRY COPYRIGHT 1995 ACS

RN 131084-05-4 REGISTRY

CN 1H-Indole, 1-butyl-3-[4—[4-(2,3-dihydro-7-benzofuranyl)~1-

piperazinyl]butyl]-2,3-dihydro-, ethanedioate (1:2) (9CI) (CA INDEX
NAME)

MF 023 H39 N3 0 . 2 oz H2 04

SR CA

LC STN Files: CA, TOXLIT, USPATFULL

CM 1

CRN 131083-77-7

CMF C28 H39 N3 0

n-Bu

CM 2

CRN 144-62-7

CMF C2 H2 04

fifi’
HO—Wf—C—'OH

1 REFERENCES IN FILE CA (1967 TO DATE)
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BERNHARDT 314734 Page 3

REFERENCE 1: P 114:17582

L6 ANSWER 2 OF 3 REGISTRY COPYRIGHT 1995 ACS

RN 131083-92-6 REGISTRY

CN 1H-Indole, 1-buty1-3-[4-[4-(2,3-dihydro-7-benzofurany1)-1-
piperazinyl]buty1]-5-fluoro-2,3-dihydro- (9C1) (CA INDEX NAME)

FS 3D CONCORD

MF C28 H38 F N3 0

SR CA

LC STN Files: CA, TOXLIT, USPATFULL

n-Bu

1 REFERENCES IN FILE CA (1967 TO DATE)

REFERENCE 1: P 114:17582

L6 ANSWER 3 OF 3 REGISTRY COPYRIGHT 1995 ACS

RN 131083-77-7 REGISTRY

CN 1H-Indole, 1-butyl-3-[4—[4-(2,3-dihydro-7-benzofuranyl)-1-

piperaziny1]butyl]-2,3-dihydro- (9C1) (CA INDEX NAME)
FS BD CONCORD
MF C28 H39 N3 0

CI COM

SR CA

LC STN Files: CA, TOXLIT, USPATFULL
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BERNHARDT 314734 Page 4

n-Bu

1 REFERENCES IN FILE CA (1967 TO DATE)

REFERENCE 1: P 114:17582

=> fil ca

FILE 'CA' ENTERED AT 07:55:56 ON 09 MAR 95

USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT

COPYRIGHT (C) 1995 AMERICAN CHEMICAL SOCIETY (ACS)

FILE COVERS 1967 - 4 Mar 1995 (950304/ED) VOL 122 I88 10

To help control your online searching costs, consider using the

HCA File when using the FSEARCH command or when conducting
SmartSELECT searches with large numbers of terms.

CAPLUS IS NOW ONLINE!

=> 5 16

L7 1 L6

=> d all

L7 ANSWER 1 OF 1 CA COPYRIGHT 1995 ACS

AN 114:17582 CA

TI Preparation of piperazinyl derivatives, and their use as
serotoninergic agonists in the treatment of central nervous system
disorders

IN Perregaard, Jens; Stenberg, John Willie 5yPA Lundbeck, H., og Co. A/S, Den. ,

80 Eur. Pat. Appl., 18 pp. ,,_ L/ E; fif‘jfip 51 9>%/CODEN: EPXXDW “‘

PI EP 376607 A1 900704

DS R: AT, BE, CH, DE, ES, FR, GB, GR, IT, LI, LU, NL, SE
AI EP 89-313371 891220

PRAI GB 88-30312 881228

DT Patent ' ‘
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' BERNHARDT 314734 Page 5

LA English
IC ICM C07D209-14

ICS C07D231-56; C07D231-54; CO7D405-12; C07D409-12; C07D411-12;
A61K031-40

CC 1-11 (Pharmacology)

Section cross-reference(s): 28, 63
OS MARPAT 114:17582

GI

N-Ar

 

Y Z

\ /
YR5 leS Q1 (CH2)n Q2

AB The title derivs. I [dotted line is optional bond; X = CH, CH2,
N(H), Czo; R1 = H, halogen, (un)branched C1—6 alk(en)yl,

trifluoromethyl; R2 = H, (un)branched (un)substituted C1-6
alk(en)y1; Ar = Q1, Q2 (Y = O, S; Y1 = H, O, S, CH2; Z = O, S, CH2;

n = 1-3; R5 = (un)branched 01-6 alk(en)yl)], and their
pharmaceutically acceptable acid addn. salts and stereoisomers, are

prepd. for use in treatment of central nervous system disorders,
including anxiety, depression, and aggression, or in diseases
related to cardiovascular, renal, and gastrointestinal systems.

Methods of prepn. of I and pharmaceutical compns. contg. I are also
provided. I have central serotonin activity with preference for the

5-HT1A receptor. Thus, 3-[4—(4—(2-methoxyphenyl)-1-piperazinyl)-1-
butyl]-1H-2,3-dihydroindole dioxalate (prepn. given) inhibited
5-methoxy-N,N-dimethyltryptamine-induced 5-HT syndrome in rats with
EDSO = 1.9 .mu.mole/kg. A tablet formulation contained
3-[4-(4-(1,4-benzodioxan-5-yl)-1-piperaziny1)-1-butyl]-1H-2,3-
dihydroindole dioxalate 5, lactose 18, potato starch 27, saccharose

58, sorbitol 3, talcum 5, gelatine 2, povidone 1, and Mg stearate
0.5 mg.

ST piperazine deriv serotoninergic 5HT1A agonist; central nervous
system treatment piperazine deriv

IT Pharmaceutical dosage forms

(injections, of piperazine deriv. 5-HT1A agonist, for central
nervous system disorders treatment)

IT Neurotransmitter agonists
Page206



Page 207

/
f

lI

BERNHARDT 314734 Page 6
’O

(serotoninergic SlA, piperazine derivs. as, prepn. of and

pharmaceuticals contg.)
IT Pharmaceutical dosage forms

(syrups, of piperazine deriv. 5-HT1A agonist, for central nervous
system disorders treatment)

IT Pharmaceutical dosage forms
(tablets, of piperazine deriv. 5-HT1A agonist, for central
nervous system disorders treatment)

IT 131083-84-6P 131083-94-8P

(prepn. and reaction of, for serotoninergic 5-HT1A agonist)
IT 131083-83-5P 131083-86-8P 131083-87-9P 131084-17-8P

131084-18-9P 131084-24-7P 131084-25-8P 131084-28-1P

131084-29-2P 131084-30-5P

(prepn. and reaction of, in serotoninergic 5-HT1A agonist prepn.)
IT 131083-77-7P 131083-89-1P 131083-91-5P

131083992-6P 131083-96-0P 131083-98-2P 131084-00-9P

131084-01-0P 131084-02-1P 131084-03-2P 131084-04-3P

131084-05-4P 131084-07-6P 131084-09—8P 131084-11-2P

131084-12-3P 131084-14-5P 131084-15-6P 131084-23-6P

131084-27-0P 131084-31-6P 131109-70-1P

(prepn. of, for serotoninergic 5-HT1A agonist)

IT 328-87-0, 2-Chloro-5-trifluoromethylbenzonitrile 928-51-8,
4-Chloro-1-butanol 35386—24—4, 1-(2-Methoxyphenyl)piperazine
131083-82-4 131083-85-7

(reaction of, in serotoninergic 5-HT1A agonist prepn.)
IT 131084-20-3 131084-22-5 ’

(resoln. of, for serotoninergic 5-HT1A agonist)
IT 131083-76-6 131083-77-7 131083-78-8 131083-79-9

131083-81-3 131084-16-7

(serotoninergic 5-HT1A agonist)

IT 110-85-00, Piperazine, derivs.
(serotoninergic 5—HT1a agonists)

=> fil caold caprev
FILE 'CAOLD' ENTERED AT 07:56:17 ON 09 MAR 95

USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT

COPYRIGHT (C) 1995 AMERICAN CHEMICAL SOCIETY (ACS)

FILE 'CAPREVIEWS' ENTERED AT 07:56:17 ON 09 MAR 95

USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT

COPYRIGHT (C) 1995 American Chemical Society (ACS)

=> s 16

FILE 'CAOLD'
L8 0 L6

FILE 'CAPREVIEWS'

L9 0 L6

TOTAL FOR ALL FILES

L10 0 L6

=> fil hom

FILE 'HOME' ENTERED AT 07:56:26 ON 09 MAR 95
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Henning BOTTCHER et a1.

Group Art Unit: 120

Examiner: Earnhardt.

Serial NO.: 08/314,734kflp

Filed: September 29, 1994

For: PIPERIDINES AND PIPERAZINES

INFORMATION DISCLOSURE STATEMENT E: :3
1’: 1:

. . c2
Honorable Comm1ss1oner of E; “

Patents and Trademarks w. it
Washington, D.C. 20231 E“ 71

C; (11
SIR: CD

Enclosed is the search report which issued in corresponding

European application No. 94114798.5. The following documents

were cited in the search report:

wo 94/13659//

EP o 490 772«///

DE 41 27 849 //

DE 41 01 686

GB 1,075,156

FR 1,551,082

The following is an English translation of the comments in

the search report.

WO—A—94 13659 (LUNDBECK) 23 June 1994

Page 3, line 28 — line 30

EP—A-0 490 772 (ADIR ET COMPAGNIE) 17 June 1992

Page 2, line 41; Claim 1

DE—A—4l 27 849 (MERCK PATENT GMBH) 25 February 1993

Page 2, line 28; Claim 1

DE—A—41 01 686 (MERCK PATENT GMBH) 23 July 1992
Claim 1

— 1 - MERCK 1617
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I)

D

GB-A-l 075 156 (FARMACO D’ITALIA) 12 July 1967
Claim 1

FR—A—l 551 082 (STERLING) 27 December 1968
Claim 1

WO ’659, EP '772 and DE ’849 (copies enclosed) listed as "Y"

type references. WO ’659 is also indicated as being a "P"

reference, i.e., effective date after filing date of application.

U.S. 5,242,925 corresponds to DE 41 27 849. A copy of U.S. '925

is also enclosed.

DE ’686, GB ’156 and FR ’082 are cited as "A" type refer-

ences relating to technological background. DE ’686 is also in-

dicated as being a "D" type reference, i.e., cited in the appli—

cation. U.S. Serial No. 08/262,256 (now allowed) lists DE '686

for purposes of priority. Copies of these documents are not

enclosed.

This Information Disclosure Statement is being submitted

prior to receipt of the first action on the merits. Therefore,

it is believed that no fee is required. See 37 C.F.R.

§1.97(b)(3).
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Beschreibung

Die Erfindung betriflt neue l.4-Benzodioxanderivate der Forrnei l

n

B—Q—N N O (I)\_/

  
l0 _worm .

B einen unsubstituierten oder einfach durch CN. CO-I-R‘. CnHzn—R‘. Hal. 0H. 0A. O—CnHzn—COR‘ oder
NHR; substitituierten lndol-B-yl- oder Benzimidazol-l -y|-rest.
R‘ OH.OA.NH;. NHA oder NA;.

15 R1 H. A.CO—A,CO—Ar.CO— NH1.CO— NHA. SOz—Al’ oder SOz—A.
QCnHIn.
n 1.2.3.4.50der6.
A Alkyl mit 1—6 C-Atomen.
Ar einen unsubstituierten oder einen ein- oder zweilach durch A, Hal. CN. 0H und/oder 0A substituierten

20 Phenylrest. und
Hal F.Cl. Br oder!
bedeutenv '
sowie deren Snlze.

Der Eriindung lag die Aufgabe zugrunde. neuc Verbindungen aulzufinden, die zur Herstellung von Arzneimit-
25 teln verwendet werden kOnnen.

Es wurde gefunden, daB die Verbindungen dcr Formel l und ihre physiologisch unbedenklichen Slureaddi- 3 '

 
tionssalze wertvolle pharmakologische Eigenschaflcn besitzen. So zeigen sie insbesondere Wirkungen auf das
Zentralnervensystem. vor allem serotonin-agonistische und antagonistische Wirkungen. Sie hemmen die. Bln- '_
dung von tritiierten Serotoninliganden an hippocampale Rezeptoren (Cossery et al. European J. Pharmacol. 140 1

50 (1987), 143—155). AuBerdem trcten Verandcrungen dcr DOPA-Akkumulation im Stratium und der 5-HTP-Ak- ?
kumulation in N.raphe auf (Scyfried et al.. European J. Pharmacol. 160 (1989). 3| —4l). Weiterhin treten analgetl-
sche und blutdrucksenkendc Wirkungcn auf: so wird bei kathetertragenden wachen. spontan hypertonen Ratten
(Stamm SHR/Okamoto/NlH-MO-CHB-Kisslcgg: Methode vgl. Weeks und Jones. Proc. Soc. Exptl. Biol. Med.

. I 104 (1960). 646—648) der direkt gemessene Blutdruck nach peroraler Gabe der Verbindungen gesenkt. Ebenso
55 eignen sie sich als Prophylaxe und'zur Bekamplung der Felgen ee'rebraler lnfarktgeschehen (Apoplexia cerebri).

wie Schlaganfall und cerebraler lschamien.
Verbindungen der Formell und ihre physiologisch unbedenklichen Saureadditionssalze kannen daher als

Arzneimittelwirkstoffe fUr Anxiolytika. Antidepressiva, Neuroleptika und/oder Antihypertonika. ferner zur
Cerebroprotektion nach Schlaganfall bzw. zur Prophylaxe. bei Morbus Alzheimer und auch als Zwischenpmo

4o dukte zur Herstellung anderer Arzneimittelwirkstoffe verwendet werden.
Gegenstand der Erfindung sind die 1.4-Benzodioxanderivate der Formel l sowie ihre physiologisch unbedenk-

lichen Saureadditionssalze.
Der Rest A bedeutet Alkyl mit l. 2. 3. 4. 5 oder 6. insbesondere l oder 2 C-Atome, vorzugsweise Methyl. femer

auch Ethyl. n-Propyl. lsopropyl. n-Butyl. lsobutyl. sek—Butyl oder tem-ButyL 0A ist vorzugsweise Methoxy,
45 femer auch Ethoxy. n—Propoxy. lsopropoxy. n-Butoxy, lsobutoxy. sek-Butoxy oder tern-Butoxy. NHA is! vor- s-

zugsweise Methylamino, ferner Ethylamino. n-Propylamino. lsopropylamino. n-Butylamino, lsobutylamino, '
seK-Butylamino oder ten-Butylamino. NA; bedeutet vorzugsweise Dimethylamino. femer N-EthyloN-methyla-
mino, Diethylamino, Di-n-propylamino. Diisopropylamino oder Di~n-butylamino.

Analog bedeutet'CO—NHA vorzugsweise N-Methylcarbamoyl oder N-Ethylcarbamoyl: CO—NA, vorzugs-
50 weise N.N-Dimethylcarbamoyl oder N.N-Diethylcarbamoyl und SOz—A vorzugsweise Methylsulfonyl oder

EthylsulfonyL ' ‘ '
Der Rest Ar bedeutet vorzugsweise unsubstituienesVPhenyl. aber auch ein- oder zweifach substituiertes

V Phenyl. Falls der Phenylrest zweifach subsxituiert ist. kdnnen die Substituenten gleich oder verschieden sein.
Bevorzugte Substituenten an der Phenylgruppe sind F. Cl. Methoxy. CN. CF; oder Methyl. Die Substituenten

55 befinden sieh im Fall der substituierten Phenylrest in ortho-. meta- und/oder para-Position. wobei zweifach
substituierte Phenylreste bevorzugt ortho- und para-substituiert sind. lrn einzelnen ist Ar bevorzugt Phenyl. o.
m- oder p-Trifluormethylphenyl. 0-. m- oder p-Methoxyphenyl. 0-, m- oder p-Fluorphenyl. 0-. m- oder p-Met-
hylphenyl. 0-. rn- oder p-Cyanphenyl oder 2.4-Dimethoxyphenyl. aber auch 0. m- oder p-Ethoxyphenyl, 0-. m-
oder p-Bromphenyl. 2.3-. 2.5‘. 2.6-. 3.4- oder 3,5-Dimethoxyphenyl. 2,3- oder 3.4-Methylendioxyphenyl.

so Der Rest B bedeutet einen unsubstituierten oder einfach durch einen der angegebenen Reste substituierten
lndol-3-yl- oder Benzimidazol-l-yl-rest. Vorzugsweise sind sic in 5-Stellung. ferner auch in der 4-. 6- oder
7-Stellung substituiert. Bevorzugte Substituenten am lndol-3—yl-rest sind COzCH3,C02H. CN. CON H1. CHzOH.
HzN—CO—NH. CHg—Soz—NH und CHs—CO—NH. aber auch 0H, Methoxy. Ethoxy. NH; oder NHA.
wobei A bevorzugt Methyl oder Ethyl entspricht.

(,5 Der Benzimidazolyl-l-rest ist vorzugsweise unsubstituiert. sofern er substituiert ist. sind die gleichen Substitu-
enten besonders bevorzugt, die [Ur den lndol—3-ylorest angegeben sind.

Der Parameter n kann l, 2. 3, 4. 5 oder 6 sein. vorzugsweise ist er I. 2 oder 4.
Der Rest Q ist vorzugsweise —(CH1).-.weiterhin —-CHz—. —(CH7)2—— oder —(CHz)5—.

2
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R' is: bevorzugt OH. Methoxy oder NH1. ferner bevorzugt Ethoxy, NH —CH3 oder N(CH3)2.
R1 is: vorzugsweise CO—CHJ. CO—NH; oder SOz—CH; femer C0—NH-CH; oder CO—N(CH,),, fiber

such CO-PhenyLoder SOz-Methyl.
Dementsprechend sind Gegenstand der Erfindung insbesondere diejenigen Verbindungen der Formel I. in

denen mindestens eincr der genannten Reste eine der vorstchend angegebenen. insbesondere der vorstehend
angcgcbenen bevorzugten Bedeutungen hat. Einige bevorzugte Gruppen von Verbindungcn kannen durch die
folgendcn Teilformeln la bis lj ausgedrflckt werden, die der Formel! cntsprechen und worin die nicht naher
bezeichneten Reste und Parameter die bei der Formel l angegebene Bedeutung haben. worin jcdoch '

in In B eincn in 5-Stellung durch CO— R' substiiuierten lndol-3-yi-rest bedeutct; to
in lb B cinen in 5-Stellung durch N H R2 substituienen lndol-3-yl-rest bedeutet;
in [C B einen in 5-Stellung durch COOH substituienen lndol-3oyl-rest bedeutet;
in Id B einen in 5-Stellung durch COOCH; substituierten lndol-3-yI-rcst bedeutet;
in le 8 einen in 5-Stellung durch CON H1 substituierten Indol-3-yl-rest bedeutet;
in If B einen in 5-Stellung durch CN substituierten lndol-3-yl-rcst bcdeutet; [5
in lg B einen in S-Stellung durch CH 10H substituierten lndoI-3-yl-rest bedeutet:
in lh B einen in 5-Siellung durch 0A substituierten lndoI-3-yl-rest bedeuiet:
in Ii B einen unsubstituierten Benzimidazol—l-yI-rest bedeutet;

in lj B cinen in 5<Stellung durch CO— R' substituierten Benzimidazol-l -yl~rest bedemet.  2O

 
lnsbcsondere sind bevorzugt Verbindungen der Teilformeln lk sowie lak bis lik. die den Teilformcln I sowie In

his lj entsprechen, worin jedoch zusatzlich '

H ’ Q —(CH2)0—
36 - bedeutet.

!-- Gegenstand der Erfindung ist ferncr ein Verfahren zur Herstellung von 1.4-Benzodioxdnderivatcn der For~ '-
mel I sowie von dcren Salzen. dadurch gekennzeichnet. daB man eine Verbindung der Fennel ll '

a? B-Q-X' (m I 30

:- worin I

X' X oder NH und ‘

; X Cl. Br. LOH oder eine reaktionsfahig funktionell abgewandelte OH-Gruppe bedeuten und 35

z; B und Q die angegebenen Bedeutungen haben,
5‘ mit einer Verbindung der Fennel Ill

1?:All.
A).1:

x’—(CH2» o 5 .
Ei \ x ‘° '-

N o (m) _ _A
/

X’—(CH1)1
-.~i, ..~'.

‘3mzuwraammi'fix‘”71'"VII-‘L-"HTiCTR-TH.
45

worin

X1 und X3 gleich oder verschiEdcn lsein kanncn und. falls X' - NH; isl. jeweils X. andemfalls zusammen NH
bedeuten.
umsetzt . 50

oder dull man cine Verbindung der Formel lV

B—Q—N(CHz-CHz-X)z (IV)

worin ‘ 55

X, Q and B die angegebenen Bedeutungen haben. mit einer Verbindung der Formel V

. 1'.

H N I )
2 V) , 60

'-; umsetzt
oder dafl man eine sons! der Formel l cmsprechende Verbindung. die jedoch anstclle der I,4-Benzodioxangrup 65
pe cine 3,4—Dihydroxyphcnylgruppe.wobei aber auch die bcidcn Hydroxygruppen zur Erhbhung der Reaktions-
bereiuchah in emsprechend aktiviertcr Form vorliegen kOnnen. mi! Ethandiol oder einem entsprechendcn
reaktivercn Derivat zu ciner Verbindung der Formel l umsetzt

._-_.c”...-
-wu 3
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oder daB man cine sonst der Formel i emsprechende Verbindung. dic jedoch anstelle eines oder mehrcrcr
Wasscrstoflatomc cine oder mehrere reduzierbare Gruppe(n) und/oder cine oder mehrere zusauliche C—C-
und/oder C—N;Bindung(cn) enthali. mit einem reduzierenden Mittel behandelt
oder daB man eine sonst der Formel] entspreche'nde Verbindung. die jedoch anstelle eines oder mehrerer
Wasserstoiiatonie cine oder mehrere solvolysierbare Gruppe(n) enthillt, mit einem solvolysierendcn Mittcl
behandclt

 
und/oder daB man gegebenenfalls cine O-A—Gruppe unter Bildung einer OH-Gruppc spaltet und/oder cine
Gruppc B in cine anderc Gruppe B umwandelt und/oder da B man eine erhaltcnc Base oder Sliure der Formel l

durch Behandeln mit einer Snure oder Base in eines ihrer Salze umwandelt.
Die Herstellung dcr Verbindungen der Formel i eriolgt im Ubrigen nach an sich bekannten Methodcn. wie sic

in der Literatur (z. B. in Standardwerken wic Houben-Weyl, Methoden der Organischen Chemie. Georg Thieme

Verlag. Stuttgart; Organic Reactions, John Wiley 8: Sons. inc. New York: DE-OS 33 42 632) beschriebcn sind.
und zwar unter Reaktionsbcdingungen. wic sic filr die genannten Umsetzungen bekannt und geeignet sind.
Dabei kann man auch von an sich bekannten. hier nicht nahcr crwahnten Varianten Gebraueh machcn.

Die Ausgangsstofie fur das beanspruchte Verfahren kbnnen gcwunschtenfalls such in sitii gebildet werdcn.
derart, daB am sic aus dem Reaktionsgemisch nicht isoliert. sondern scion weiter zu den Verbindungen der
Formel l umsetzt.

In den 1,4-Benzodioxanderivaten der Formel ll ist X' vorzugsweisc X; dementspreehend sind in den Verbin-
dungen dcr Formel Ill X2 und x3 vorzugsweise zusammcn NH. Der Rest X ist vorzugsweise Cl oder Br; er kann
jedoch auch I. OH oder cine reaktionsfahig funktionell ebgewandeltc OH-Gruppe bedeutcn. insbesondere
Alkylsulfonyloxy mit 1—6 (L B. Methansulfonyloxy) oder Arylsulfonyloxy mit 6— IO C-Atomen (z. B. Benzolsul-
fonyloxy. p-Toluolsulfonyloxy. I- oder 2-Naphthalin-sulfonyloxy).

Dementsprechend sind die L4. Benzodioxanderivatc der Formel I insbesondere durch Umsetzung von Verbin.
dungen der Formel B—Q—Cl oder B—Q— Br mit 6-Piperazino-l.4-benzodioxan (Formel ill. worin X3 und X’
zusammcn cine NH-Gruppe bedeuten: nachstehend als Illa bezeichnet) erhllltlich.

Die Verbindungen der Formeln ll und msbesondere Ill 3ind zum Tcil bekannt; die nicht bekannten Verbin- ‘7‘,

dungen der Formeln ll und ll] kdnnen leicht analog zu den bekannten Verbindungen hergestelit werden.
Primare Alkohole der Formel B-Q—OH sind z. B. durch Reduktion der entsprechenden Carbonsauren oder _

ihrer Ester erhaltlich. Behandeln mit Thionylchlorid. Bromwasserstoff. Phosphortribromid oder lhnlichcn Halo- :
genverbindungen liefert die entsprecheden Halogenide der Formel B—Q—HaL Die entsprechendcn Suifony- .
loxyvcrbindungcn sind erhaltlieh aus den Alkoholen B-Q—OH durch Umsctzung mit den entsprechenden
Sulfonsllurcchloriden.

Die lodverbindungen der Formel B—Q—l sind z. B. durch Einwirkung von Kaliumiodid aui die. zugehOrigen
yToluolsulfonsaureestcr erhiiltlich. Die Amine der Formel B-Q-NH: sind z. B. aus den Halogeniden mit
Phthalimidkalium oder durch Reduktion dcr entsnrechcndcn Nitrilc herstellbar.

Das Piperazinderivat Illa ist 2.8. erhaltlich durch Umsctzung von Di-(2~ehlorethyl)-amin mit 6-Amino-
1,4~benzodioxan. Verbindungen der Formel lll (X2 und X’—jeweils X) sind z. B. herstellbar durch Reduittion
von 1.4-Bcnzodioxanen. die in 6-Stellung eine —N(CH;CO:A)2-Gruppe besitzcn. zu den cntsprechenden

anschlieBendc Umsetzung mit SOCI; bzw. PBrg.
,1.4-Bcnzodioxanderivaten, die in Position 6 cine —N(CH2CHz—OH)rGruppe aui’weisen und gegebenenfalls

Die Umsetzung der Verbindungcn ll und lll verlauit nach Methodcn. wic sie fur die Alkylicrung von Aminen
aus der Literatur bekannt sind. Man kann ohne Gegenwart eines Lbsungsmittels die Komponentcn mitcinander
versehmelzen. gegebenenfalls im geschlossenen Rohr oder im Autoklaven. Es ist aber auch muslich. die Verbin-
dungen in Gegenwan eines indifferenten wsungsmittels umzusetzen. Als Lbsungsmittel eignen sich z. B. Koho
lenwasserstoffe. wic Benzol. Toluol, Xyloi; Ketone wic Accton. Butanon: Alkohole wic Methanol. Ethanol.
lsopropanol. n-Butanol; Ether wic Tctrahydrofuran (THF) oder Dioxan: Amide wic Dimethylformamid (DMF)
oder N-Methyl-pyrrolidon; Nitrilc wic Acetonitril, gegcbenenfalls auch Gemische dieser Lbsungsmittel unter—

einander oder Gemisehc mi: Wasscr. Der Zusatz cines slurebindenden Mittcls. beispielsweise cine: Alkali- oder
Erdalkalimctallehydroxids. -carbonats oder -bicarbonats oder eincs andcrcn Seizes einer schwachcn Saure der
Alkali- oder Erdalkalimetalle, vorzugswcise des Kaliums.
organischen Base wic Triethylamin. Dimethylanilin. Pyridin

Natriums oder Calciums. oder der Zusatz einer
oder Chinolin oder eines Uberschusses der Amin-

komponente B—Q"—NH: bz‘w. des Piperazinderivates dcr Formel Illa kann gflnstig sein. Die Reaktionszeit liegt
o

je nach den angewendetcn Bedingungen zwischen eimgen Minuten und 14 Tagen. die Rcaktionstemperatur
zwischen etwa 0 mm l50°. normaierweise zwischen 20 um! 130‘:

chcr ist es mbglich. cine Verbindung der Fennel l zu erhaltem indem man eine Verbindung der Formel

B-Q- N(CH2—CH;-X)1(IV) mit 6-Amino-l,4-benzodioxan (V) umsetzt.
Die Verbindungen der Formeln IV sind zum Tcil bekannt: die nicht bekannten Verbindungcn kannen lcicht in

Analogic zu den bckannten hcrgestellt werden. So lassen sich Verbindungen der Formel IV leicht durch Umset-
zung von B-Q—NH; mit 12-Dihalogenethan, wobei Halogen bevorzugt itlr Chlor oder Brom steht. herstellen.
Ebenso ist es mOinch, Vcrbindungen des Typs IV durch Umsctzung von B-Q—Cl. B—Q—Br oder B-Q-l mil
sekundaren Amincn dcr Formel H N(CH;—CHz-X)2 zu erh

altcn.

Das primlre Amin der Formel V illBt sich beispielsweise ausgehend von Anilin dureh die diverscn. an sich
bekannten Mbglichkeiten der elektrophilen Substitution am

Aromaten herstellen. Ferncr ist es mbglich. cntspre-

chcnd substituicrte Nitroverbindungcn durch Reduktion in die Amine dcr Formel V zu llbcriuhren.
Die Umsctzung dcr Verbindungen IV und V verllluft nach Methoden. wic sie fur die Alkylierung von Aminen

aus der Literatur bekannt sind. Die Komponenten kOnnen direkt. ohne Gegenwart eines Msungsmittels.
miteinander verschmolzen werden. gcgebenenfalls im geschlossenen Rohr oder im Autoklavcn. unter Normal-
druck oder untcr crhbhtem Druck. wobei ein lnertgas wie z.

4

B. N: zur Druckcrhohung zugeiuhrt wird. Es ist aber

Page 213

  



Page 214

 

DE 41 27‘ 849 A1

auch méglich. die Verbindungen in Gegenwart eines inerten Lbsungsiniuels umzusetzen. Als Lbsungsmittel
eignen sich die zuvor pei der Umsetzung von ll mit Ill genannlen. Ebenso kann sich der Zusalz cines saurebin-
denden Mittels zur Reaktionsmischung bcgtlnstigend auswirken. Es kommen die gleichen Basen. wie zuvor bei
der Umsetzung der Verbindungen ll und Ill beschrieben. in Frage.

Die optimale Reakiionszeit liegt. je nach den gew'ahlien Reaktionsbedingungen. zwischen einigen Minuten
und 14 Tagen. die Reaktionstemperatur zwischen etwa 0° und 150°. flblicherweise zwischen 20° und 130°.

Eine weitere Moglichkeil. Verbindungen der Formel l herzustellen. besteht darin. dafl man ein Vorprodukt,
welches jedoch anstelle der 1.4-Benzodioxangruppe eine 3.4-Dihydroxyphenylgruppe emhah. mil Ethandiol'
umsetzt. Besoin'ders bevorzugt sind allerdings Varianten dieser Methode. wie sie beispielsweise zur Ether-Dar- '
stellung eingesetzt werden. bei denen die Hydroxidgruppen der Reaktionspartner in an sich bekannter Weise
akiivien sind.

Es ist femer mbglich. cine Verbindung der Formel l zu erhalten, indem man ein Vorprodukt. das anstelle von
Wassersloffatomen cine oder mehrere reduzierbare Gruppe(n) und/oder eine oder mehrere zusatzliche C-C-
und/oder C—N-Bindung(en) enthélt. mit cinem reduzierenden Mittel behandelt. vonugsweise bei Temperam-
ren zwischen —80 und +250° in Gegenwart mindestens eine's inenen Lbsungsmittels.

Reduzierbare (durch Wasserstofl ersetzbare) Gruppen sind insbesondere Sauerstoif in einer Carbonylgruppe,
Hydroxrll. Arylsulfonyloxy (z. B. p-Toluolsulfonyloxy). N -Benzolsulfonyl, N-Benzyl oder O-Benzyl. '-

Es ist grundslitzlich mbglich, Verbindungen, die nur eine, oder solche, die nebeneinander zwei oder mehr der
oben angefuhrten Gruppen bzw. zusatzlichen Bindungen enthalten. reduktiv in eine Verbindung der Fame] 1
fiberzufllhr'en; dabei kOnnen gleichzeitig Subsiituenten in der Gruppe B. die in der Ausgangsverbindung enthalf.
ten sind~ reduzien werden. Vonugsweise bedient man sich hierzu des nascicrenden Wasserstoffs oder komple-
xer Me‘izillhydride. femer der Reduktion nach Wolff-Kishner sowie der Reduktion mi! Wasserstoffgas unter
Ubergangsmetallkatalyse.

Bevonugie Ausgangsstoffe {Or die Reduktion enlsprechcn der Formel VI

0

x
B’—L-—-N N—< >—0 (Vl)u _

worin

B’ einen _lndolo3-yl-rest. der zusétzlich durch eine Arylsulfonylgruppe oder eine Benzylgruppe in l-Stellung
substituien sein kann oder einem unsubstituierten Benzimidazol-l-yl-rest entspricht und

L Q oder eine dem Rest Q entsprechende Kette, worin jedoch eine oder mehrere —CH;~Gruppe(n) durch
-CO— and/oder ein oder mehrere Wasserstoffatome durch Cl, Br. F, SH- oder OH-Gruppen ersetzt sind.
worin jedoch nicht gleichzeitig B’- B and L- Q sein kannen.

In den Verbindungen der FormelVl ist L bevorzugi —CO—(CHz)n-2—CO— [im einzelnen —COCO—.
—COCH2C0—. —CO-(CH2)2—CO—. —CO—(CH2)3—CO—-]. ~(CH2)n-|—CO— [im einzelnen
—CHz—CO—. -CHzCHz—CO-—. —(CH2)3-CO—- oder —(CH1)4—-CO—} femer 2.8. —CO—CH3CH3—,
—CO-—(CH2);-—. —CH2-—CO—CH2CH2—, —CHzCH;—C0—CHz—. —CO—-(CH:)4—. —CHz—CO—
(CH;)3—. —CHzCH:£O-CH2CH2— oder —(CH;)3-—CO—CH¢—. -

Vetbindungen der Formel VI sind]. B. herstellbar dureh Umsetzung von 6-Piperazino-ben20ol.4.dioxan mi!
einer Verbindung der Formel VII " '

B’—L—X' (VII)

wprin

B', L and X' die oben angegebenen Bedeutungen haben. unter den Bedingungen. die zuvor for die Umsetzung
von ll mit lll angegeben sind.‘

Wird als Reduktionsmittel nascicrender Wasserstoff verwendet. so kann man diesen z. B. durch Behandlung
von Metallen mit schwachen sauren oder mit'Basen erzeugen. So kann man 2. B. ein Gemisch von Zink mit
Alkalilauge oder von Eisen mit Essigséure verwenden. Geeignet is! such die Verwendung von Natrium oder
einem anderen Alkalimetall ein einem Alkohol wie Ethanol. lsopropanol. Butanol, Amyl- oder lsoamylalkohol
oder Phenol. Man kann femer eine Aluminium-Nickel-Legierung in alkalisch-wéBriger Lbsung. gegcbenenfalls
umer Zusatz von Ethanol. verwenden. Auch Natrium~ oder Aluminiumamalgam in wiBiig-alkoholischer oder
waBriger LOsung sind zur Erzeugung des nascicrenden Wasserstoffs geeignet. Die Umsetzung kann such in
heterogener Phase durchgefflhn werden, wobei man zweckmaBig eine wllBrige und eine Benzol- oder Toluol-
Phase verwendet. _

Als Reduktionsmittel kbnnen femer besonders vorteilhaft komplexe Metallhydride. wie LiAll-h. NaBH4.
Diisobutylaluminiumhydrid oder NaAl(OCH1CHzOCHJ)2H2 sowie Diboran eingesetzt werden. falls erwtlnscht
unter Zusatz von Katalysatoren wie BF}. AlCl; oder LiBr. Als Lbsungsmiuel eignen sich hierfflr insbesondere
Ether wie Diethyleiher, Di-n-butylether,THF. Dioxan. Diglyme oder 12-Dimethoxyethan sowie Kohlenwasser-
stolfe wie BenzoL Ffir eine Reduktion mit NaBH. sind in ers‘er Linie Alkohole wie Methanol oder Ethanol.
femcr Wasser sowie waBrige Alkohole als Lbsungsmiuel geeignet. Nach diesen Methoden reduzien man
vorzugsweise bei Temperaturen zwischen —80 und + 150°, insbesondere zwischen etwa 0 und etwa 100°.

5

 

10

If:

D!

41'vi:uhmay

45

Page 214



Page 215

__.__- fl“.—

10

15

45

65

DE 4127 849 A1

Bcsenders vortcilhaft [assen sich —CO-Gruppen in Sliurcamiden (2. B. solchen der Formel VI. werin L cine.
~(CH2)..-y-COcGruppe bedeutet) mit LiAlH. in THF bei Temperaturen zwischen etwa 0 und 66° zu
CHz—Gruppen reduzieren. Dabei kennen in l-Stellung des lndolrings befindliche Arylsulfonyl-Schutzgruppen
gleichzeitig Feduktiv abgespalten werden. N-Benzylgruppen kennen reduktiv mit Natrium in flflssigem Ammo-
niak abgespalten werden.

Es ist ferner meglich. cine oder mehrere Carbonylgruppen nach der Methode ven Welff-Kishncr zu
CHz-Gruppen zu reduzieren, z. B. durch Behandlung mit wasserfreiem Hydrazin in abselutem Ethanol untcr
Druck bei Temperaturen zwischen etwa 150 und 250°. Als Katalysator wird vertcilhaft Natriumalkohelat
verwendet. Die Reduktien kann auch nach der Methede ven Huang-Minlen variiert werden. indem man mit

Hydrazinhydrat in einem hochsiedendcn, mit Wasser mischbaren Lbsungsmittel. wie Dicthylcnglykol edcr
Tiethylenglykel. in Gegenwart ven Alkali. wie Natriumhydrexid. umsetzt. Das Reaktiensgemisch wird in der
Regel etwa 3—4 Stunden gekocht. AnschlieBend wird das Wasser abdestilliert und das gebildete Hydrazon bei
Temperaturen bis zu etwa 200° zersetzt. Die Welff-Kishner-Reduktien kann auch bei Raumtcmperatur in
Dimethylsulfexid mit Hydrazin ausgefflhrt werden.

Darflbcr hinaus ist es meglich. bestimmte Reduktiencn durch Vcrwendung von Hz-Gas unter katalytischcr
Wirkung ven Ubergangsrnetallen. wie z. B. Raney-Ni edcr Pd durchzufuhrcn. Man kann auf dicse Weise z. 8. Cl.
Br. I. SH oder in bestimmtcn Fallen auch OH Gruppen durch Wasscrsteff crsctzcn. Ebcnse kenncn Nitrogrup-
pcn durch katalytischc Hydrierung mit Pd/Hz in Methanol oder THF in NHz-Gruppcn umgcwandclt wcrden.

Verbindungen. die senst der Formel I entsprechen. abcr anstelle eines oder mehrercr H-Atemc eine oder
mehrere solvelysicrbare Gruppe(n) enthalten. kennen zu den Verbindungen der Formel l solvolysiert. insbeson-
derc hydrolysiert werden. j. -

Die Ausgangssteffe ffir die selvelyse sind beispielswcise erhaltlich durch Rcaktien ven Illa mit Verbindungen.
die der Fermcl II ()0 - X) entsprechen. aber anstelle cine: oder mchrcrer H-Atemc cine oder mchrcrc solvoly-
sierbarc Gruppe(n) cnthalten. Se kennen in:besonderc l-Acylindelderivate (entsprechcnd der Formel l. abcr in
l-Stellung dc; Ind-Rests cine Acylgruppe enthaltend, verzugswcisc cine Alkaneyl-. Alkylsulfonyl- oder Arylsul-
fenylgruppc mit jeweils bis zu IO C-Atomen. wie Mcthan-. Benzel- oder p-Toluolsulfenyl) zu den cntsprechep-
den in der l-Stcllung des lndelringes unsubstituicrtcn lndelderivatcn hydrolysiert wcrden. z. B. in saurcm. be ‘f
in neutralem oder alkalischcm Medium bei Temperaturcn zwischen 0 and 200°. Als Basen vcrwendet ,
zwcckmaBig Natriurn-. Kalium- oder Calciumhydrexid. Natrium- oder Kaliumcarbonat. oder Ammoniak. ls
Lbsungsmittcl wahlt man verzugsweise Wasser; nicdere Alkeholc wie Methanol. Ethanol; Ether wic _ ,
Diexan; Sulfenc wic Tetramethylsullon: oder deren Gcmischc. bcsondcrs die Wasser cnthaltcndcn Gemischc.
Eine Hydrolysc kann auch bereits beim Behandeln mit Wasser allein erfelgcn. insbcsendere in der Sicdchitzc.

Wcitcrhin kann man eine Verbindung der Formel l nach an sich beltanntcn Metheden in cine andcrc Verbin-
dung dcr Formel l umwandeln.

Verbindungcn der Formel l. worin B einen durch CO—R' substituicrtcn Benzimidazel-l-yl- oder Indel-3-yl-
rest be'deutet. kennen durch Dcrivatisierung entsprechcndcr Carbexy-benzimidazel-l-yl- edcr Carboxy-indel-
3-yl-Verbindungcn crhalten werden. Man kann z. B. die Slurcn oder ihre reaktionsfahigen Dcrivate. wic z. B.
ihre Silurehalegcnide oder Anhydridc mit cntsprcchcnden Alkohelcn oder Alkehelaten. untcr Verwcndun; dcr
an sich bckanntcn Mcthedik oder einer der zahlrcichcn Variantcn. vcrcstcrn. chcr ist es megliCh.‘ Slurcn.
Saurchalegcnidc. Anhydride oder Ester mit pi imarc oder sckundarcn. aliphatischcn oder cyclischcn Aminen zu
amidicrcn. Bcverzugt ist die Umsetzung der freicn Carbensaurc mit dem Amin untcr den Bcdingungen cincr
Pcptidsynthcsc. Diese Rcaktien gelingt verzugsweise in Gcgcnwart cincs Dchydratisicrungsmittcls. a. B. cincs
Carbediimids wic Dicyclehexylcarbediimid oder N-(3-Dimethylamineprepyl)N-ethyl-carbediimid. fcrncr Pre-
panphesphensauren-hydrid (ng Angew. Chem. 92. 129 (1980)). Diphcnylphespheryl azid oder 2-Ethoxy-N-et-
hexycarbenyl-12-dihydrechinelin. in einem incrten Lesungsm‘ittcl. z. B. einem halogcnicrtcn Kehlcnwasscrstcff
wic Dichlormcthan. einem Ether wic THF oder Dioxan. einem Amid wic DMF oder Dimcthylacctamid, einem
Nitril wie Acctenitril. bei Temperaturcn zwischcn ctwa - IO and 40. verzugswcisc zwischcn 0 und 30°. Anstcllc
der saurc bzw. dcs Amids kennen auch reaktionsfahigc Derivate dicscr Steffc in die Rcaktien cingesctzt
wcrden. LB. solchc. in denen reaktive Gruppen intermediar durch Schutzgruppcn blockiert sind. Die Saurcn
kennen auch in Form ihrer aktivierten Ester verwcndet werden. die zweckmllBig in situ gcbildct wcrdcn. 7. B.
durch Zusatiyen l-Hydrexybenztriazel oder N-Hydrexysuccinimid. _

Weiterhin‘ltann man cyan-substituierte Reste B zu Carboxy-indol-3-yl- oder Carboxybenzimidazel-l-yl-restcn
oder Carbarfiidmin-del-B-yl- bzw. Carbamidobenzimidazel-l-yl-resten hydrolysicrcn.

Vcrbindun‘gcn dcr Formel I. die durch O-Alkyl substituicrt sind. kenncn durch Etherspaltung in diqicntsprc-
chendcn Hydrexyderivatc Obcrfflhrt werden. Z. B. kann man die Ether spaltcn durch Behandcln mit Dimcthylsul-
fid-Bertribremid-Kemplcx. z. B. in Toluei, Ethern wic THF edcr Dimethylsulfexid. oder durch Vcrschmelzcn mit
Pyridin- oder Anilin-hydrohalegeniden. vorzugsweisc Pyridinhydrechlorid. bei etwa 150— 250°.

Die Vcrbindungcn dcr Formel l kennen ein oder mehrcrc Asymmetriezentren besitzcn. Sic kenncn dahcr bei
ihrcr Herstellung als Racemate oder. falls optisch aktive Ausgangsstefl’c vcrwendet werdcn. auch in optisch
aktiver Form crhalten werden. Weisen die Verbindungcn zwci oder mehr Asymmetriezentrcn auf. dann fallen sic
bei dcr Synthcsc im allgemeinen als Gemischc ven Raccmatcn an. nus dcncn man die cinzclncn Raccmatc.
bcispiclsweise durch Umkristallisicren aus inerten Lesungsmitteln. in rciner Form iselicrcn kann. Erhaltcne
Raccmatc kenncn. falls erwunscht. nach an sich bckannten Metheden mechanisch oder chemisch in ihrc opti-
schcn Antipodcn gctrennt werden. Vorzugsweise wcrden aus dem Racemat durch Umsctzung mit einem optisch
aktiven Trcnnmittel Diastereomere gebildet. Als Trcnnmittel cigncn sich L B. optisch aktivc Silurcn. Wic die D-
und L-Formcn ven Weinsauren. Dibenzeylweinsllure. Diacctylwcinsfiurc. Camphersulfensliuren. Mandclsaurc.
Apfclsllurc oder Milchsaure. Die verschicdenen Fermen der Diastereomercn kenncn in an sich bckanntcr Weisc.
L B. durch lraktienicrte Kristallisatien. gctrcnnt. und die optisch aktiven Verbindungcn dcr Formel l kenncn in
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an sich bekanmer Weisc aus den Diastereomeren in Frciheit gesetzt werden.
Eine crhaltene Baseder Formcl l kann mit einer Silure in das zugehbrige Shureadditionssalz chrgefilhrt

werden. For diese Umsetzung eignen sich Sfiuren, die physiologisch unbedenkliche Salze liefern. So konnen
anorganische 53uren verwendet werden. z. B. Schwefelséure, Halogcnwasserstoffshuren wie Chlorwasserstoff-
séure oder Bromwasserstoffsaure. Phosphorsfiuren wie Orthophosphorsaure. Salpcterséure. Sulfaminséure.
ferner organische sauren. im einzelnen aliphatische. alicyclischc, araliphaiische. aromatische oder heterocycli-
sche ein- oder mehrbasige Carbon-. Sulfon- oder Schwefelsfiuren. wie Amcisensaure. Essigsaure. Propionshurc.
Pivalinsaure, Diethylessigsaure. Malonséure. Bernsteinsaure. Pimelinsaure. Fumarsfiure. Maleinsaure. Michsau-
re. Weinsaure. Kpfelsfiure. Benzoesaurc. Salicylséure. 2-Phenylpropionsiiure. Cilronensaure. Gluconsaure. As-
corbinsaure. Nicotinsfiure. lsonicotinsfiure. Methan- oder Ethansulfonsaure. Ethandisulfonsflure, 2-Hydroxyeth-
ansulfonsaure. Benzolsulfonsaure. p-Toluolsulfonsaure. Naphthalin-mono- und -disulfonsauren, Laurylschwefel-
saure.

Die freicn Basen der Formel l kbnnen. falls gewilnscht, aus ihren Salzen durch Behandlung mi! starken Basen
wie Natrium- oder Kaliumhydroxid, Natrium- oder Kaliumcarbonat in Freiheit gesetzt werden. sofern kcine
weiteren aciden Gruppen im Moleknl vorliegen. In jenen Fallen. we die Verbindungen der Formel l Ober lreic
Siuregruppen verftlgen. kann durch Behandlung mit Basen ebenfells cine Salzbildung erreicht werdcn. Als
Basen eigncn sich Alkalimctallhydroxide. Erdalkalimctallhydroxide oder organische Basen in Form von prima-
ren. sckundaren oder teniaren Amincn.

Gegcnstand der Erfindung ist femer die Verwendung oer Verbindungcn der Formel l und ihrer physiologisch
unbedenklichen Salze zur Herstellung pharmazeutischer Zubereitungen, insbesondere auf nichI-chemischem
Wege. Hierbci kOnnen sic zusammen mit mindestens einem Triger- oder Hilfsstoff und gegebenenfalls in
Kombination mit cinem oder mehrcren weiteren Wirkstofl’den) in cine geeignete Dosierungsform gcbracht
wcrden.

Gegenstand der Erfindung sind lerner Mittel. insbesondere pharmazcutische Zubercitungen. enthaltend min.
destens eine Verbindung der Formel l und/oder eines ihrer physiologisch unbcdenklichen Salze. Diese Zuberei-
tungcn kOnnen als Arzneimittel in der Human- und Veterinérmedizin eingesetzt warden. Als Tragersubstanzen
kommen organische oder anorganische Stoffe in Frage, die sich fur die enteralc (z. B. orale). parenterale oder
iopischc Applikation eignen und mit den neuen Verbindungen nicht reagieren, beispielsweise Wasser. pflanzli-
che Ole. Benzylalkohole. Polyethylenglykole. Gelatinc, Kohlehydrate wie Lactose oder Starkc. Magnesiumstea-
rat. Talk Vaseline. Zur enteralen Applikation dienen insbesonderc Tablenen, Dragces, Kapseln, Sirupe. Snfte.
Tropfen oder Suppositorien. zur parenteralen Applikation Losungen. vorzugsweise Olige oder waBrige Lbsun-
gen. ferner Suspensionen. Emulsionen oder lmplantate, fur die topische Anwendung Salben. Cremes oder Puder.
Die neuen Verbindungen kOnnen auch lyophilisiert und die erhaltenen Lyophilisate z. B. zur Herstellung von
lnjektionspraparaten vcrwendct werden.

Die angegcbenen Zubereitungcn kbnnen sterilisiert sein undlodcr Hilfsstoffe wie Gleih Konscrvierungs-.
Stabilisierungs- and/oder Netzmiuel. Emulgatoren. Salze zur Beeinflussung des osmotischen Druckcs. Puffer.
substanzen. Farb—. Geschmacks- und/oder Aromastoffe enthalten. Sic kbnnen. falls erwflnscht. auch einen oder
mehrere weitere Wirksioffe emhalten. z. B. ein oder mehrerc Vitamine.

Die Verbindungen der Formcl l und ihre physiologisch unbedenklichen Salze kannen bei dcr therapeutischen
Behandlung des rnenschlichen oder tierischcn Korpem und bei der Beklmpfung von Krankheiten verwcndet
werden. Sic cignen sich zur Behandlung von Erkrankungen dcs Zemralnervcnsystems wie Spannungszustanden,
Dcprcssionen und/odcr Psychosen und von Nebenwirkungen bei der Behandlung der Hypertonie (z. B. mit
a-Methyldopa). Ferner k6nnen die Verbindungen in der Endokrinologie und Gynakologie Verwendung linden.
7. B. zur Therapie von Akromcgalie. Hypogonadismus, sekundirer Amenorrhoe, prlmenstruellem Syndrom.
unerwflnschter puerperaler Laktation, wciterhin zur. Prophylaxe und Therapie cerebraler StOrungen (z. B.
Migrane). insbcsonderc in der Geriatric ahnlich wie gewisse Ergot-Alkaloide und zur Bekampfung der Folgcn
ccrcbraler infarktgeschehen (Apoplexia ccrebri). wie Schlaganfall und cerebralcr lschamien.

Dabei werden die erfindungsgemaBen Subsianzen in der Regel in Analogie zu bekanmen, im Handel befindli-
chen Prlparmen (z. B. Bromocriptin. Dihydroergocornin) verabreicht. vorzugsweise in Dosierungen zwischen
etwa 0.2 and 500 mg, insbesondcre zwischen 0,2 um] 50 mg pro Dosierungseinheit. Die thgliche Dosierung liegt
vorzugsweise zwischcn etwa 0.001 und 10 mg/kg Korpergewicht. Die niedrigen Dosicrungen (etwa 02 bis 1 mg
pro Dosierungseinheit; etwa 0.001 bis 0.005 mglkg Karpcrgewicht) kommen dabei insbesdndere for die Verwen-
dung als Migranemittel in Betracht; for die Obrigcn lndikationen werden Dosierunge‘n zwischcn IO und 50 mg
pro Dosierungseinheit bevorzugt. Die spezielle Dosis fur jeden bestimmten Patienten hing! jcdoch von den
verschiedensten Faktoren ab. bcispielsweise von der Wirksamkeit der cingesetztcn spezlellen Verbindung. vom
Alter. Karpergewicht. allgerneinen Gesundheitszustand. Geschlecht. von der Kost. vom Verabfolgungszeitpunkt
und ~wcg. von der Ausschcidungsgeschwindigkcit. Arzneistolfkombinntion und Schwerc der jeweiligen Erkran-
kung.welcher die Therapie gilt Die oralc Applikation ist bevorzugt.

In den nachstchenden Beispielcn bcdeutet "Oblichc Aufarbcitung': Man gibt. falls crforderlich. Wasscr hinzu.
extrahiert mit Dichlorrnethan. trennt ab. trocknet die organische Phase Dber Natriumsulfat. filtriert. dampft ein
und reinigt durch Chromatographic an Kieselgel und/oder durch Kristallisation. Temperaturen sind in °C
’figegeben. Rf-Werte wurdcn dunnschichtchromalographisch an Kieselgel erhalten.

Beispiel I

Man rohn cine Lbsung von 3.6 g 3-(4-Chlorbutyl)—5-mcthoxycarbonyl-indol [erhaltlich durch Umsetzung von
SoMethoxycarbonylindol mil 4—Chlorbutyrylchlorid zu 3-(4-Chlorbutyryl)-5-methoxy—indo| und anschlicBender
Reduktion mi: Diboran zu 3-{4-Chlorbulyl)—5-methoxycarbonyl-indol] und 3.4 g 6-Piperazin0-1,4-benzodioxnn
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("A”) in 200 ml Acctonitril M Std. bei Raumtemperalur. arbeitet wic ublich auf und erhnlt 6-{4-(4-(5-Muhoxycar-
bonyi—indol—3-yl)—butyl)—piperazino}1,4-benzodioxan. F. ”7— 179° (Dihydrochlorid).

Analog crhall man durch Umsetzung von ”A"

5 mi!3—(4-Chlorbuf9l)—5-fluor-indol
6—[4-(4-(5-Fluor-indol-3-yl}buty|}piperazino}1,4—benzodioxan. F. 227 -— 228° C (Hydrochlorid);
mix 3-(4-Brombutyl)<5-brom-indol '
6—[4—(4—(5~Brom~indol-3-yl)—butyI)-pipcrazino]-1.4-bcnzodioxan;
mi! 3-(4-Chlorbutyl)—5-cyan-indol

10 6-{4-(4{5-Cyan-indol-3-y|)-butyl)-piperazino]-I.4-benzodioxan;
mil 3-{4Chlorbutyl)—5-chlor-indol
6—[4-(4-(5oChIor-indol-J-yl}butyl)—piperazino]-1.4-bcnzodioxan. P. 205—207” (Hydrochlorid);
mit 3-(4-ChIorbutylys-indol-carbonsaurc
6{4-(4-(5~Carboxyvindol-3-yl)buty|)-pipcrazino}1.4-benzodioxan, F. 241- 243’ (Hydrochlorid);

‘5 mi!3{¢-Chlorbutyl)-6-indoicarbonsaurcmcthylcstcr
6-{4-(4-(6-Methoxycarbonyl-indol-3-yl)~butyl)—pipcrazino}1.4-benzodioxan:
mix 3-(3-Chlorpropyl)-5-fluor-indol '
6-[4-(3-(5-Fluor-indol-II-yl}propyl)—pipcrazino]- I .4-bcnzodloxnn:
mit 3-(3-Brompropyl}5~brom~indol

20 6-[4-(3-(5-Brom-indol-3-yl)—propyl)-piperazino]-l.4~bcnzodioxan;
mil 3-(3-Chlorpropyl)—5-cyan-indol
6-[4-(3—(5-Cyan-indol-3-yl)—propyl)-pipcrazino]-1.4-bpnzodioxan;
mit 3-(3—Chlorpropyl)—6-cyan.indol
6-[4-(3-(6-Cyan-indol.3-yl)-propyl)-piperazino}1,4-benzodioxan;

25 mi! 3-(3-Chlorpropyl)-indol-S-carbonsfiure
6-{4—(3-(5-Carboxy-indol-3-yl)-propyl)-piperazino} I .4- benzodioxan:
mit 3-(2-Chlorethyl}5-nuor-indol . <
6-[4-(2-(5-quor-indol-3-yl)—clhyl)-pipcrazino}1,4-benzodionn.

30 I ' . Beispicl 2  
Analog Beispicl I crhalt man durch Umsetzung von I-(4-Brom-butyl)-benzimidazo! mi! 6-Piperazino-IA-ben-

zodioxan ("A") in .200 ml Acetonitril 6-[4-(4-8enzimidazol-I~yl)-butyl)-piperazino]—I,4-bcnzodioxan. F.
247—248°.

35 Analog erhalt man durch Umsctzung von "A"

mi! I(4-Chlorbutyl)5-fluor-benzimidazol
HHHS‘FIuor-bcnzimidazol-I-yl)—butyl)—piperazino]—I.4-benzodioxan:
mit I-(4-BrombuIyl)-&brom-bcnzimidazol

to 6-[4-(4-(5-Brom~benzimidazol-I-yl)—butyl}piperazino]—I.4-benzodioxan:
mi! I{mhlorbutyl}5-cyan-benzimidazol
6-[4-(4-(5—Cyan-bcnzimidazol- I -yl)-butyl)-piperazino]— I .kbemodioxan:
mit I-(4-Chlorbu(y!)-5-benzimidazol-carbonsaureamid
6-[4-(4-(5-Carbamoyl-bcnzimidazol-I ~yl)-butyI)-piperazino}-I .4vbenzodioxan:

45 mix I-(4-ChlorbutyI)-5.benzimidazoI-carbonsaure
6-[4-(4-(5-Carboxy-benzimidazol-I-yl)-butyl)—pipcrazino}-I.4’-bcnzodioxan:
mil I«(4-Chlorbutyl)-5-benzimidazolocarbonsaurcmcthylester
6-[4-(4—(5-Methylcarboxy-benzimidazol- I -yl)-butyl)-piperazino]— I #bcnzodioxan;
mi! I-(3-ChlorpropyI)-5-flubr-benzimidazol

:5 5° 6-[4-(3-(5-F1uor3benzimidazol-I_-y|)-propyI)-piperazino]vl.4-benzodioxan:
'5 mit I-'(3-Brompropyl)-5-brom-benzimidazol

 
a HH3—(5—Bmm-benzimidazol-I-yl)-propyl)-piperazino]-I.4obenzodioxan: . "

mit 1«(3-Chlorpropyl)—5~cyan-bcnzimidazol
‘ 3 HHHS-Cyan-benzimidazoI-I -yl)-propyI)-pipcrazino]- I .4-benzodioxan;
5; 55 mi! I-(3-ChIorpropy|)-5-bcnzimidazol-carbonsiureamid
= - 6<[4«(3-(5oCarbnmoyl-benzimidazol-I -yl)-propyl}piperazino]—l.4-benzodioxan;

1 mi: 1-(3-Chlorpropyl)-5-benzimidazol-carbonsaure
6-[4-(3-(5-Carboxy-benzimidazoI-I -yI)-propyl)-piperazino]- I .4-benzodioxan;
mit I{ZChlorethylys-fluor-benzimidazol

so 6-[4-(2-(5—Fluor-bcnzimidazol-I -yl)~ethyI)-piperazino]-1.4-benzodioxan;
mi! I-(2-Bromethyl}5-brom-benzimidazol
6-[4-(2-(5-Brom-bcnzimidazol-1-yl)-ethy|)~pipcrazino]—I.4-bcnzodioxan:
miI I-(2-Chlorethyl)-5-c-yan-benzimidazol
6—[4(2(5vaan-bcnzimidazol-l~yl}ethyl)-piperazino]-I.4-benzodioxan;

6.5 mill-(2-ChlorcthyI)-5-benzimidazol-carbonsaurcamid
6-[4-(2-(5~Carbamoyl-benzimidazol-I-yl)—elhyl)~pipcrazino}-1.4-bcnzodioxan:
mit I-(2oChlorcthyl)-5-bcnzimidazol-carbonsaurc
6-{4-(2-(5-Cgrboxy-bcnzimidazol-l-yl)-cthyl)-pipcrazino]-I,4-benzodioxan.
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Beispiel 3.3..w’&cg\¢§.‘_.‘.~"::‘,-"’
Ein Gemisch von 2.18g 3—(4-Aminobutyl}S-ethoxycarbonyl-indol [erhaltlich nus 5-Fthox)‘carbonyl-indo|

durch Umsetzung mil 4~ChIorbutyryIchlorid, Reduktion des Produktes zu 3-(4-Chlorbutyl}5'ethoxycarbonyl-in-
do! und chrfflhrung in 3—(4~Phthal-imido~butyl,¥S-ethoxycarbonyl-indol] und eincm 'Aquivalent 6-(N.N-Bis.
(2.chlorethyl)-amino)-I.4-benzodioxan (”B”) in 40 ml Aceton und 40 ml Wasser wird 24 Std. gekocht und wic
oblich aufgcarbeitcL Man erh’alt 6-{4{4-(5-Ethoxyoarbonyl-indol»3-yl)—buty1)-piperazino}I,4-benzodioxan.

Analog erhalt man durch Umsetzung von ”B”

3

it

i,
rt

1:

mi! 3-(4-Aminothtyl)-5-N-mezhyl-carbamoyl-indol
6{4—(4(5-N-Methyl—carbamoyl-indol—3-yl)—bulyl)-piperazino}I,4-benzodioxan:
miI 3(4-Aminobutyl)—5-N.N-dimethyI-carbamoyl-indol
6-[4-(4-(5-N.N~d2methyl—carbamoyl~indol—3-yI)—butyl)~piperazino]—I.4-benzodioxan;
mi! 3-(4-Aminobutyl)-6-cyan-indol

6-[4-(4—(6.Cyan-indol-3-yl)-buIyI)-piperazino}1.4-benzodioxan;
mit 3-(4-Aminobutyl)—6-brom-indol
6—[4—(4-(6-Br0m-indol~3-yl)-buty|)—piperazino}1,4-benzodioxan;
mit 3-(4-Aminobutyl}5-indolyl-N-methyI-harnstoff
6-[4-(4-(5-N-Methyl-ureido~indol-3-yl)—butylypiperazino}I.4-bcnzodioxan;
mit 3-(4~Aminobutyl)—5«indolyl-N.N-dimethylAharnsmff
6-[4-(4-(5-N.N-Dimethyl-ureido-indoI-S-yl}butyl)—piperazino]—I.4-benzodioxan;
mi! 3-(3-Aminopropyl)-5-mcthoxy-indol
6-[4(3-(5-Mcthoxy—indol-3-yl}propyl)—piperazino} I .4-benzodioxan:
mit 3-(3-Aminopropyl)—6—brom-indol

6-[4-(3-(6cBrom4ndol-3-yl)—propyl)— piperazino} I.4—penzodioxan:
mit 3-(3-Aminopropyl)-6-methoxy-indoI '
6-[4-(3-(6-Methoxy-indol-3-yl)—propyl)— piperazino} I ,4-benzodioxan;
mit 3-(3-AminopropyIH-methoxy-indol
6—[4 -(3—(4-Methoxy~indol-3-yl)—propyl)- pi perazino} I .4-benzodioxan;
mi! 3-(3-Aminopropyl)—4~cyanoindol
6-[4-(3-(4-Cyan-indol-3-yl)-propyl)—piperazino}- I .4-bcnzodioxan:
mi: 3-(3-AminopropyI)-5~cthoxy-indol
6-[4-(3-(5-Ethoxy-indol-3-'yl)-propyl)—piperazino]—I,4-benzodioxan;
mit 3-(3-5minopropyl)-indol-6~carbonséuremethylester
6{4-(3{GoMethoxycarbonyHndol-3-yI)—propyl)-piperazino]- I.4-bcnzodioxan;
mit 3-(2-AminoethyIH-fluor-indol
6-[4-(2-(4-Fluor-indol-3-yl)—ethyl)<piperazino} I .4-benzodioxnn.

Beispicl 4

Analog Beispiel 3 erhalt man durch Umsetzung‘von I~(4-Aminobutylys-ethoxycarbonyl-benzimidazol mit
6-(N,N-Bis-(2—chlorethyl)—amino)- I .4obenzodioxan ("B”) 6-[4-(4-(5-Ethoxycarbonyl-benzimidazol- I -yl)—butyl)-pi-
pcrazino}l,4-benzodioxan. ’ '

Analog crhlltlman durch Umsetzung von '8'

mi! I-(4-Ami.nobutyl)-5—N~methyl~cérbamoyl-benzimidazol
6-[4-(4-(5-N-Methyl-carbamoyl-benzimidazol-I -yl)—butyl-piperazino]~ I .4-benzodioxan:
mit l-(4-Aminobutyl)-5-N,N-dimethyl-carbamoyl-benzimidarol
6{4-(4-(5-N.N-dimethyl-carbamoyl-benzimidazol- I -yl)—butyl)-piperazino]— I ,4-benzodioxan;
mit I-(4-Aminobutyl)-6—cyan-benzimidazol '
6-{4-(4-(6-Cyan-benzimidazol-I -yl)-butyl}piperazino} I .4-benzodioxan:
mi! I(#Aminobutylyé-brom-benzimidazol
6-{4-(4-(6-Brom-benzimidazol- I -yl)-I>uty|)- piperazino} I.4-benzodioxan:
mit l-(4-Aminobutyl)-5¢benzimidazolyl-N-methyl-hams‘off
6-[4-(4-(5-N-Methyl-urcido-bcnzimidazol- I -yl)-butyl)-piperazino]-I .4-bcnzodioxan;
mit I-(4-AminobutyI)-5obenzimidazolyl-N.N-dimethyl-harnstoff
6-[4-(4-(5-N,N-Dimethyl-ureido-benzimidazol-I -yl)—butyl)—piperazino]— l .4-benzodioxan;
mit I-(3oAminopropyl)-5-methoxy-benzimidazol
6{4-(3—(5-Methoxy-benzimide zol-I -yl)—propyl)—piperazino]-1.4-bcnzodioxan :
mit I-(3-Aminopropyl}6«brom-benzimidazol
6-[4-(3-(6-Brom-benzimidazol- I oyI)-propyI)—pi perazino} I .4-benzodioxan:
mit I-(3-Aminopropyl)-6-methoxy-benzimidazol
6{4-(3-(6—Mcthoxy-bcnzimidazol-I -yI)—p;'opyI)-piperazino]<[.4-benzodioxan;
mi! I-(3-Aminopropyl)—4-me(boxy-benzimidazol

rnit I-(3-Aminopropyl)-4-cyan-bcnzimidazol
6-{4-(3-(4—Cyan-benzirnidazol- I -yl)-propyI)-piperazino}-1.4-bcnzodioxan:
mi: I-(3-Aminopropy|)-5-cthoxy~bcnzimidazol
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 A 6-[4-(4-(5-N,N—dicthyI-urcido-indol-3-yl)—butyl)—pipcrazino]—I.4-bcnzodioxan.

.DE _41 27 849 A1 ..
6-[4-(3—(5-Ethoxy-bcnzimidazol-l ~yl)-propyl)—piperazino]—1.4-benzodioxan:
mit l-(3-AminopropyI)-6-benzimidazol-carbonsaurcmethylestcr
6—{4-(3v(6-Mcthoxy-carbonyl-benzimidazol- l -yl)-propyl)—pipcrazino]-l ,4—bcnzodioxan;
mil l—(2-AminoethylH~fluor-benzimidazol
6-[4—(2~(4-Fluor-benzimidazolol-y|}ethyl)—piperazino]—l.4-benzodioxan.

Beisplel 5

Analog Bcispiel l erhlllt man durch Umsetzung von 3-(4-Chlorbuty‘l)-5-nitro-indol mil ”A” 6-{4-(4-(5-Nitro-in-
dol-3-yl)~butylypiperazino}l.4-benzodioxan.

Beispiel 6

Elm: Lbsung von 4.21 g 6-{4-(4-(5-Amino‘indol-3~yl)butyl)—pipcrazino}l.4-benzodioxan (”C") [erhlltlich ge-
maB Bcispiel 5] in 35 ml THF wird mil ciner wsung von 0.9 g Acetylchlorid in 10 ml THF versetzt, 2 Std. bei 50°
gerflhrt. eingedampft und wie ublich aufgearbeitet. Man erhllt 644(4-(5-Acetamido-indol-3-yl)—butyl)—piperazi-
no}l.4-bcnzodioxan. ‘

Analog erhalt man durch Umsetzung von ”C”

mi! Benzoylchlorid
6~[4-(4-(5-Benzamido-indol-3-yl)—butylypiperazino}l.4‘benzodioxan;
mit Methansulfonylchlorid

6-{4-(4—(5-McthansulfonylaminOoindol-a-yl}butyl)—pipcrazino]-l.4-benzodioxan:
mit N.N—Dimethylcarbamoylchlorid

6-{4-(4-(5~N,N~dimethyl-ureido-indol-3—yl)<butylypiperazino}1,4-bcnzodioxan:
mi! N.N-Diethylcarbamoylchlorid

Beispiel 7

Analog Bcispicl 6 crhalt man durch Umsctzung von 6-[4-(4-(6-Amlnobenzimidazol~loyl)~butyl)-pipcrazi-
no 1.4-bcnzodioxan (”D”) mit Acetylchlorid das 6-[4-(4«(6-Acetamido-benzimidazol-l-yl)-butyl)—piperazi-
no 1.4-benzodioxan.

Analog crhllll mandurch Umselzung von "D"

mi: Benzoylchlorid
6-[4-(4—(6-BenzamidOobenzimidazol-I-yl)-butyl)-piperazino]-1.4-bcnzodioxan:
mit Methansulfonylchlorid

6-[4-(4-(6oMelhansulfonylamido-benzimidazol-l -yl)~butyl)-piperazino]-l.4-benzodioxan:
mit N.N-Dimethylcarbamoylchlorid
6{4—(4—(6-N.N-dimethyl-ureido-benzimidazol-l-yl)butyl)-piperazino]-l.4-bcnzodioxan;
mit N.N~Diethylcarbamoylchlorid
6-[4-(4-(&N.N-diethyl-urcido~benzimldazol-l-yl)-butyl)-piperazino]-l.4-bcnzodioxan.

Beispiel's '

Analog Beispiel 7 erhillt man durch Umsetzung von 6-[4-(4-(Aminobenzimidazol-l-yl)—butyl)—piperazi-
no}l,4-benzodioxan ("E") mit Acetylchlorid das 6-{4-(4-(5-Acctamido-benzimidazol-l-yl)—butyl)-piperazi~
no}l.4-benzodioxan.

Analog erhllt man durch Umsetzung von "E"

' mi! Benzoylchlorid}
6-[4-(4-(5-Benzamldo~benzimidazol~1-yl)—butyl)-piperazino]-1.5-benzodioxan;
mit Methansulfonylchlorid
6-[4-(4-(5-Methansulfonylamino-benzimidazol-l -yl)-butyl)- piperazino}1.4-benzodioxan;
mit N.N-Dimethylcarbamoylchlorid
6-[4-(4-(5-N.N-dimethyl-ureido-benzimidazol-l-yl)-butyl)-piperazino]—1.4-benzodioxan:
mil N.N-Diethylcarbamoylchlorid
6-{4-(4-(5-N.N-diethyl.u'2ido-benzimidazol-1-yl)-butyl)-piperazino]-l.4-bcnzodioxan.

Beispiel 9

Elm: Suspension von 3.8 g 6o{4-(4o(5-Nitro-indol-3—yl)~butyl)—piperazino}1.4-bcnzodioxan in 45 ml Methanol'
wird unter Rllhrcn an 0.1%iger Pd --C bci 20° und 1 bar bis zum Endc der Hz-Aufnahme hydriert. Man gieBl auf
Eiswasscr. arbeitct wic ublich auf und erhall 6~[4—(4-(5-Amino-indol-B-yllbulyl)pipcrazino}1,4-bcnzodioxan.

Analog erhalt man

aus 6-[4-(4-(4-Nitro-indol-3-yl)-bulyl)— pipcrazino]-l.4-bcnzodioxan

10
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Beisp‘el 16

Man kocht 4.7 g 6-[4-(4-(1-Benzolsulfonyl-5-brom-indol-3-yl)—butyl)—piperazino}l.4~benzodioxan mi: 1.5 g
KOH in waBriger Ethanollbsung fiber 16 Std“ arbeitet wie Oblich auf und erhllt 6-[4-(4—(5-Bromindol-3-yl)—bu-
lyl)-piperazino]31,4-benzodioxan.

Beispiel l7

Analog Beispiel 9 erhfilt man durch katalylische Reduktion (Pd—OH»)

aus 6-{4-(4-(6-Nitro-benzimidazol-I-yl)-butyl)—piperazino]—1,4-ben204’ Jxan
6{4-(4~(6-Amino-benzimidazol-l -yl)~butyl)-piperazino]—1,4-benzodiexan
aus 6—[4—(4-(7-Ni‘ro—benzimidazol-I ~yl}bu&yl)-piperazino]— I .4-benzodioxan
6—[4-(4-(7-A mino-benzimidaznl-l-yI)-butyl)~piperazino]-1.4-benzodioxan.

Beispiel 18 1

Blue Mischung von 3.1 _g 6<[4-(3-(5-Cyan-indol-3-yl)—propyl)-piperazino}—l.4-benzodioxan. 2.7 g NaOH.IOO ml
Wasser und 50 ml Dicthylenglykolmonoethylether wird 3 Std. bei HO" Badlemperatur gerflhrt. Man knhlt ab.
arbeitet wie oblich auf und erhall 6-443-(5-Carbamoyl-indol-3-yl)-propyl)-piperazino}1.4-benzodioxan.

Analog erhll: man durch partielle Hydrolyse der emsprechenden Cyanindole:

6—[4(4-(5oCarbamoyl-indol-3-yl)-butyl)-pipenazino}1.4-benzodioxan. F. 215° (Zen):
6 4-(4-(5-Carbamoyl-indoI-3-ylybutyl)-piperazino}1.4-benzodioxan:

4-(4-(7-Carbamoyl-indol-3-yl)-butyl)— pi perazino} 1.4-benzodioxan.

Die nachstehenden Beispiele betreflen pharmazeutische Zubereitungen. die Amine der Formel l oder ihre
Snureadditionssalze enthalten: ‘

Bcispiel A

Tabletten

Ein Gemisch von 1 kg 6-[444-Benzimidazol-l-yl)—butyl-piperazino]-1.4-benzodioxan. 4 kg Lactose. 1.2 kg Kar-
roffelstlrke, 0.2 kg Talk und 0.! kg Magnesiumstnrat wird in Oblicher Weise zu Tableuen verpreBt. deran. daB
jede Tableue IO mg Wirkstolf enthlilt. -

Beispiel B

Dragees

Analog Beispiel A werden Tabletten gepreBt. die anschlicBend in oblicher Weise mit einem Oberzug aus
Saccharose. Kartoffelsmrke. Talk. Tragant und Farbstofl‘ uberzogen werden.

' Beispiel C

Kapseln

2 kg 6-[4-(4-(5-Methoxy—indol-3-yl)—butylypiperazino}I.4-bcnzodioxan werden in flblicher Weise in Hangela-
tinekapseln gefollt. so daB jede Kapsel 20 mg des Wirkswffs enthalt.

Beispiel D

Ampullen

Eine Lasung von-I kg 6—[4-(4~(5-Methoxy-indol-3-yl)-butyl)-piperazino]-l.4-benzodioxan in 60! zweifach de-
stilliertem Wasser wird sleril filtricrt, in Ampullcn abgelullt. unter sterilen Bedingungcn lyophilisien and 5N: ril
verschlossen. Jede Ampulle enthalt to mg‘Wirksloff.

Analog sind Tabletten. Dragees. Kapseln und Ampullen crhalllich. die einen oder mehrere der Obrigen
Wirkstol’le der Forrnel l and/oder ihre physiologisch unbedenklichen Slureadditionssalze enthalten.

Patcntansprflche

1.1,4-Benzodioxanderivate dcr Formel I

I2
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6-{4-(4-(4-Amino—indol-3~yl)—butyl)—pipcrazino}1,4-benzodioxan;
aus 6-{4{4(6-Nkro-indol-3-yl)-bulyl)-piperazino}1,4-benzodioxan
6-{4-(4-(6-Amino-indol-3-yl)—butyl)-piperazino}1,4-benzodioxan:
aus 6~{4-(4-(5-Nitro-bcnzimidazol-1-yl)~buiyl)—piperazino]-1,4-benzodioxan
6—[4-(4-(5-Amino-benzimidazol-l-y|)-butyl)-piperazino]—1.4-benzodioxan:
aus 6{4-(4-(4-Nitro-bcnzimidazol-1-y|)—butyl)—piperazin-'i]-1.4-benzodioxan
5.[4—(4-(4-Amino-benzimidazol-1-y|)-butyl)—piperazino}-1.4-benzodioxan.

Beispiel 10

Eine Mischung von 4.16 g 6-{4-(4—(5-Cyan-benzimidazol-1—y|}bu1yl)-pipcrazino]—1.4-bcnzodioxam 2,4 g Na-
OH. 50 ml H10 und 40 ml Dicthylenglykolmonoethylether wird 3 Std. bei 140° Badtemperatur gerflhrt. Anschlic-
Bend kuhh man auf Raumtcmperatur ab. arbcitet wic Oblich auf und erhalt 6{4-(4—(5-Carbamoyl-benzimidazol-
1-yl)—bu1yl)-pipcrazino]—1.4-bcnzodioxan.

Analog crhllt man durch particlle Hydrolysc der entsprechcnden Nitrile:

6-[4-(4-(6-Carbamoyl~benzimidazol-1-yl)-butyl)-piperazino}1.4-bcnzodioxan:
6.[4.(4(5-Carbamoyl-indol-3-yl)butyl)-piperazino]-1.4-benzodioxan;
6-[4-(4-(6-Carbnmoyl-indol-3-yl)—butyl)—pipcrazino}1.4-bcnzodioun.

Bcispicl 1 1

Zu cinc_r Susgension von 0,6 g Lixhiumaluminiumhydrid in 20 ml THF wird unter ROhren in cincr Nz-Atmo-
sphare bci_20° cine LOsung von 4,4 g 6-{4-(4-(5-Methoxycarbonyl-benzimidazol-1-yl)-butyl)-pipcrazino]-1.4-ben—
zodioxan in ‘0 ml THF zugctropfl. Man rflhn I Std. bci 20°. zcrsctzt mi! verdanntcr Natronlauge. filtrien.
arbcitct das Filtrat wie Oblich auf und crhalt 6—[4-(445-Hydroxymethyl-bcnzimidazol-1-yl)-butyl)-pipcrazi‘
no}1.4-bcnzodionn. '-

Beispiel 12

In cine siedcndc Lbsung von 3.1 g 6-{4-(4-(5-Carboxyloindol-3-yl)-butyl)-pipcrazino}~1.4-benzodioxan in 50 ml
absolutcm Mclhanol wird 2 Std. HCl-Gas eingcleitet. AnschlicBend kocht man cine wcitcrc Stundc. arbcitet wic
(1blich auf und crhllt 6-[4-(4-(5-Mcthoxycarbonyl-indol~3-yl)—butyl)-piperazino}1.4-bcnzodioxan.

Bcispiel 13

In cine sicdcnde Lasung van-5.1 g 6{4-(4-(S-Carboxyl-bcnzimidazol‘1-yl)-butyl)-pipcrazino]—1.4-benzodioxan
in 50ml absolutcm Methanol wird 2 Std. HCl-Gas cingclcitct. Anschlieflend kocht man cine wcitcrc Stundc.
arbcitc! wie Oblich auf und crhalt 6-[4-(4-(5-McthoxycarbonyI-benzimidazol-I-yl)-butyl)-piperazino]~1.4-benzo—
dioxan.

Bcispicl 14

Man kocht 4.7 g 6-[4-(4-(5oMethoxycarbonyl-indol-3~yl)—butylypipcrazino}1.4-bcnzodioxan 0,5 Std. mit
100 ml 2n ethanolischer KOH. arbcilet wic Oblich aul und erhalt 6-[4-(4-(5—Carboxy-indol-3-yl)—butyl)—piperazi-
no}1.4obcnzodioxan. P. 241—243“ (Hydrochlorid).

' -Beispiel15

Man ruhn cine Lbsung von 7,4 g 3-[4-(N,N-Bis-(2-chlorcthyl)-aminobutylys-clhoxy-indol und cincm Aquiva-
lcn'. 6-Amino-1.4-benzodioxan in 200 ml Acctonitril Ober cine Zeitdaucr von 12 Std. bci Raurmcrnpcratur,
arbeitct wie Oblich auf und crhalt 6-[4-(4-(5- Ethoxy‘indol-3-yl)—butylypipcrazino}1.4-bcnzodioxan.

Analog erhall man dutch Umsctzung von 6-Amino-1.4-benzodioxan

mi: 3{4-(N.N-Bis-(2-chlorcthyl)—amino-butylH-cthoxy-indol
6-[4-(4-(4~Elhoxy-indol-3-yI)-butyl)-pipcrazino}1.4-bcnzodioxan:
mil 1{4-(N.N-Bis-(2-chlore1hyl)-nmino-butyl)-5-cthoxy~bcnzimidazol
6-{4—(4-(5-Ethoxy-benzimidazol-1-yl)-bulyl)—pipcrazino}-1.4-bcnzodioxan:
mit 1{4-(N.N-Bis-(2-chlorcthyl)—aminobutyl)-6-c1hoxy-bcnzimidazol
6-[4-(4-(6-Ethoxy-benzimidazol 1oylybutyI)-piperazino}-1.4-bcnzodioxan;
mit 1{1HN.N-Bis-(2‘chlorelhyl)-amino-propy|)-5-clhoxy-benzimidazol
6-[4-(3-(5-Elhoxy-benzimidazol-1-yl}propyl)-pipcrazino]-l.4-benzodioxan:
mi! 3-[2-(N.N-Bis-(2-chlorethyl}amino-ethyl)-4-cthoxy-indol
6-[4-(2-(4oEthoxy-indol-3-yl)-butyl)—piperazino}1,4-benzodioxan:
mit 3-[2-(N.N-Bis-(2-chlorelhyl)—amino-cthyl}5-me1hoxy-indol
6{4(2-(5-Methoxy-indol-J-ylybutyl)-piperazino} 1,4-bcnzodioxan.
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worin

B cinen unsubstituienen oder einfach durch CN. CO-R‘. CnH2n-R'. Hal. OH. 0A. 0-CnH2n-CO—R'.
oder NHR’ substituierten Indol-3-yl- oder BenzimidazoI-l -yl-resl.
R' 0H.OA. NHz. NHA oder NAz, m
R1 H. A. C0—A.CO—Ar.CO—NH2.CO— NHA.CO—NA2. SOz—Aroder so,—A,
QCnH2n.
n 1.2.3.4.5oder6.
A Alkyl mic 1—6 C-Atomen.
Ar einen unsubstituierten oder einen ein- oder zweifach durch A, Hal. CN.OH and/oder OA substituienen 15
Phenylrest. - ‘
Hal F. Cl. Br oderl
bedeuten
sowie deren Salze.

2. a) 6{4-(4~Benzimidazol-l-yl)-bulyl)«piperazino}1.4-benzodioxan: 20
b) 6{4-(4-(5-Methoxy-indol-3-yl)-butyl)-piperazino}l,4-benzodioxnn;
c) 6-[4-(4-(5-Carbamoyl-indol-3-yl)—butyl)—pipcrazino} l .4-benzodioxan

sowie die saureadditionssalze der genanntcn Verbindungen.
3. Verfahren zur Herstellung von 1.4 Benzodioxanderivaten der Formel l nach Anspruch I sOwie von deren
Salzen. dadurch gekennzeichnet. (138 mm eine Verbindung der Formel ll 25

B-Q-X' (m f

worin :
X' X oder NH; and 3a ‘
X Cl. Br. LOH oder cine reaktionsfahig funktionell abgewandelte OH-Gruppe bedeuten und 5
B und Q die angegebenen Bedeutungen haben.
mit einer Verbindung der Fennel Ill

x1—(c 1-1,), 0 ’5
\ / \ 3

N 0 (ll!)

/ _
x’—(C H1)! .0

worin

X1 and X3 gleich oder verschieden sein konncn und. falls )0 - NH; in. jeweils X. mdemfalls zusammen NH
bedeuten.
umsetzt oder daB man eine Verbindung der Formel IV 4,

B—Q—N(CH2—CHz—X): (IV)

wo’Hn i
X, Q and B die angegebenen Bedcutungen haben. mit einer Verbindung der Formel V so

0 .

H,N )O m ,5
- 0

umsetzt V
oder daB man eine sons! der Formel l emsprechende Verbindung. die jedoch anstelle der l.4-Benzodioxan-
gruppe eine 3,4-Dihydroxyphenylgruppe. wobei abcr auch die beiden Hydroxygruppen zur Erhohung der so
Reaktionsbereitschaft in entsprechend akthierter Form vorliegen kennen. mi! Ethandiol oder einem ent-
sprechenden reaktiveren Derivat zu einer Verbindung l umsatzt
oder daB man eine sons! der Formel I entsprechende Verbindung. die jedoch anstelle eines oder mehrerer
Wasserstoffatome eine oder mehrere reduzierbare Gruppe(n) und/oder eine oder mehrere zusatzliche C-C-
und/oder C-N-Bindung(en) enthalt. mit einem reduzierenden Mittel behandelt. 55
oder daB man eine sons: der Fennel l emsprechende Verbindung. die jedoch unstelle eines oder mehrerer
Wasserstoffamme eine oder mehrere solvolysierbare Gruppdn) enthnlt. mil einem solvolysierendcn Mittel
behandeh.

l3

 



Page 223

 

10

I5

45

65

 
 -1: ~ _~o 1

I 1.

DE 4127 849 A1

und/odcr daB man gegcbcncnfalls cine OA-Gruppc unter Bildung cincr OH-Gruppc spaltct und/oder cine
Gruppc B in cine andcrc Gruppe B und/odcr daB man cine crhaltenc Base odcr Snurc dcr Formcl l durch
Behandcln mit ciner Saure oder Base in eines ihrcr Salzc umwandck.

4. Vcrfahrcn zur Herslellung pharmazcutischcr Zubercitungen. dadurch gckcnnzcichnct. daB man cine
Vcrbindung dcr Formcl l nach Patcntanspruch I und/oder cincs ihrcr physiologisch unbcdcnklichcn Salzc
zusammcn mit mindestens cincm fcstcn, flussigcn oder halbflflssigcn Tragcr- oder Hilfssxoff in cinc gceigne-
te Dosicrungsform bringt.

5. Pharmazcutische Zubcreitung. gekennzeiehnc: dutch cincn Gchalt an mindestcns cine Vcrblndung dcr
allgcmcincn Formal l nach Patcmanspruch I und/odcr cincm ihrcr physiologisch unbcdenklichcn Salzc.
6. Vcrwcndung von Verbindungcn der Formcl I much Patcntanspruch l oder von dcrcn physiologisch
unbcdenklichcn Salzen zur Herstellung cincs Arzncimitlcls.

7. Vcrwendung von Verbindungen doi‘ Formel l nach Patcntanspruch I oder von dcrcn physiologisch
unbedcnklichen Salzen bci der Bekampfung von Krankhcitcn.
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FUSED BENZO COMPOUNDS '

Field of the invention.

5 The present invention relates to a class of fused benzoderivatives potently binding

to the 5-HT1A receptor and having central serotonergic 5-HT1A activity. These fused

benzoderivatives are, therefore, useful in the treatment 0f certain psychic and

neurological disorders.

10 Background of the invention.

A number of compounds structurally related to the compounds of the invention are

known from the prior art.

15 80, EP patents Nos. 0 138 280 and 0 185 42.9 disclose an extremely broad class of

piperazinyl compounds having a bicyclic hetero aryl radical in the 4-position and a

heteroaryI-, aryl- or alkyl substituted carbamoylethyl or carbamoylpropyl group in

the 1-position. Said compounds are alleged to show blood pressure lowering 'effect
through a central mechanism. EP 0 372 657 discloses similar derivatives differing

20 only in that they have slightly different substituents on the bicyclic heteroaryl radi-

cal. These latter derivatives are said to exert anxiolytic effects in animal models

without showing effect on the blood pressure. One or the compounds covered by
EP patent No. 0 138 280, Le. the compound 4-fluoro-N-[2-(4-(2-hydroiymethyl-1.4-
benzodioxan-S-yl)piperazine-1-yl)ethyl]benzamide. which is known as flesinoxan

25 has recently been reported to be a high efficacy 5-HT1A agonist having antidepres-

sant and anxiolytic effects (Schipper et al, Human Psychophann., 1991 , 6, 853).

EP patent No 0 364 327 discloses a class of 4-[2-(4-(naphthyl- or isoquinolyl)pipe-
razine-1-yl)ethyl]-2-quinolone derivatives having 5-HT1A and 5-HT2 receptor

30 activity. The compounds are said to be‘agonists, partial agonists or antagonists in
viva . EP 0 343 050 describes a group of 6-phenyl-3-[(4-(naphthyl or isoquinolyl)pi-

perazine-1-yl)all<yl(2-4)]-1 H.3H-pyrimidine-2,4-dione compounds said to posses 5~

HT1A and 5—HT2 receptor activity. Again, with respect to the 5-HT1A receptor. the
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compounds are said to be agonists, partial agonists or antagonists in vivo .

In International patent publication No. WO 92/03426 a class of piperazine deriva-

tives having naphtyl or quinolyl in the 4-position and a N~aryl substituted carbamoyl

alkyl group or a N-aryl substituted ureido alkyl group in the 1~position is described.

Said Compounds are claimed to exhibit affinity for various receptors, including 5—

HTg, 5-HT1A, alpha and dopamine receptors.

EP patent No 0 466 585 relates to 1~(benzamidoalkyl)-4-(naphthyl- or quinolyl)pipe-

n'dines or -tetrahydropyridines having 5-HT1A receptor affinity and found to exhibit

potent antihypertensive effect in animals.

Finally, EP 0 490 772 A1 discloses a class of 1,4-disubstituted piperazine deriva-

tives alleged to show 5-HT1A antagonistic activitivities. Said derivatives have a 5- '

benzodioxanyl or 7-isobenzofuranyl radical in the 4-position and a lower alkyl chain

substituted with a bicyclic carbo ring system in the 1-position.

Compounds having central serotonergic 5-HT” activity may according to well

known and recognized pharmacological principles be devided into full agonists,

partial agonists and antagonists.

Clinical studies of known 5-HT1x’partial agonists such as e.g. buspirone (8-[4-[4-(2—

pyrimidyl)-1fpiperazinyl]butyl1-8-azaspiro[4,5]decane-7,9-dione), ipsapirone (4;4~di~
methyl-1-[4-I[4-(2-pyrimidyl)-1-piperazinyl]butyl]-2,6-piperidinedione), and gepirone

(2-[4-[4-(2-pyrimidyl)-1-piperazinyl]butyl]-1 .2~benzOthiazol-3(2I-I)-one-1 , 1-dicxide),
have shown that 5-HT1A partial agonists are useful in the treatment of anxiety

disorders such as generalised anxiety disorder, panic disorder. and obsessive com-

pulsive disorder (Glitz, D. A., Pohl, R., Drugs 1991, 41, 11). Preclinical studies indi-

cate that full agonists also are useful in the treatment of the above mentioned

anxiety related disorders (Schipper, Human Psychopharm., 1991, 6. 853).

There is also evidence, both clinical and preclinical, in Support of the beneficial

effect of 5-HT”, partial agonists in the treatment of depression as well as impulse
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control disorders and alcohol abuse (van Hest , Psychopharm., 1 992, 107, 474;

Schipper et al, Human Psychopharm., 1991, 6, 853; Cervo et al, Eur. J. Pharm.,

1988, 158, 53; Glitz, D. A., Pohl, R., Drugs 1991, 41, 11).

5-HT”, agonists and partial agonists inhibit isolation—induced aggresion in male

mice indicating that these compounds are useful in the treatment of aggression

(Sanchéz et al, Psychopharmaco/ogy, 1993, 110, 53-59).

Furthermore, recent studies also indicate that 5-HT1A receptors are important in the

serotonergic modulation of haloperidol-induced catalepsy (Hicks, Life Science

1990, 47, 1609) suggesting that 5-HT1A agonists are useful in the treatment of the

side effects induced by conventional antipsychotic agents such as e.g. haloperidol.

5-HT1A agonists have shown neuroprotective properties in rodent models of focal

and global cerebral ischaemia and may, therefore, be useful in the treatment of

ischaemic disease states (Prehn , Eur. J. Pharm. 1991, 203, 213).

Pharmacological studies have been presented which indicates that 5-HT”,

antagonists are useful in the treatment of senile dementia (Bowen et al, Trends

Neur. Sci. 1992, 15, 84).

Both in animal models and inaclinical trials it has been shown that 5-HT1 A agonists

exert antihypertensive effects via a central mechanism (Saxena and Villalén,
Trends Pharm. Sci. 1990, 11, 95; Gillis et al, J. Pharm. Exp. Ther. 1989, 248, 851.

5-HT1A ligands may, therefore, be beneficial in the treatment of cardiovascular

disorders.

Accordingly, agents acting on the 5-HT1 A receptor, both agonists and antagonists,

are believed to be of potential use in the therapy of such conditions and thus being

highly desired.

It has now been found that compounds of a certain class of fused benzoderivatives

bind to the 5-HT1A receptor with high affinities. Furthermore; it has been found that
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the compounds cover a broad range of selectivities for the 5-HT1A receptor vs. the

dopamine Dz receptor and the alpha adrenoceptor andva broad range of the

efficacy scale.

Summary of the invention.

Accordingly, the present invention provides a novel class of fused benzo com-

pounds of the general Formula I

R5 R4 R2

’l <
R5 u ’ N—A—gr R1 1

R3 -
x

R7 R8

wherein A is a 2 to 6 membered spacer group selected from alkylene, alkenylene,

and alkynylene each of which may be branched or straight chain, are 3-7

membered cycloalkylene group, said spacer group being optionally substituted with

aryl or hydroxy; '

B is a polar divaient group selected from 80, 802, and a group of Formula II.
2
\

-N/ N— H

Y
W

wherein W is O or .S, and Z isselected from —(CH2)n— n being 2 or 3, —CH=CH—,

-COCH2~, —CSCH2—, or 1,2-phenylene optionally substituted with halogen or trifluo-

romethyl;

U is N or CH; the dotted line designates an optional bond; and if it designates a

bond U is C;

X is selected from the group of divalent 3 — 4 membered groups consisting of

/ \ / \ / \ / ' \ /
o o o s s o o ,.> <~. o s ,.>

\u---’ \-—--’ \¢o.-’ —--J‘ ‘5--- ---J'
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Z/Li/S HH\--_--/O L><_>0/ \HH\HQ/s
O/\/U Q\o 5 Q; :j QN:

\ )3 SC“) AtN/\O/O\> Nae) 48)!NN

\O 0/ \S/ o S m ‘

HN/ > 4 \NH O N” “'\N N/", > (f ‘x\N
\N' N/ ._. \ I E nn N N‘

/ \7 / \ / \ / \ / \ / \
OVN Nvo SVN st HNVN NVNH

wherein'the dotted lines indicate optional bonds; thereby forming a carbocyclic or

heterocyclic ring fused with the benzene ring ;

R1 is alkyl, alkenyl, cycloalk(en)yl, aryl, cycloalk(en)ylalk(en/yn)yl, arylalkyl, diphe-

nylalkyl, any ,alkylgroup optionally being substituted with one or two hydroxy

groups. with the proviso that if 2 is 1,2-phenylene and U is N. then R1 is selected
from aryl and substituted aryl; . . _ A
R2 and R3 are independently hydrogen, lower alkyl or they may be linked together,

thereby forming an ethylene or propylene bridge;

R4, R5. and R6 are independently selected from the group consisting of hydrogen,

halogen, lower alkyl, lower alkoxy, hydroxy, lower alkylthio, lower alkylamino or di-

lcwer-alkylamino, cyano, nitro, trifluoromethyl and trifluoromethylthio;
R7 and R8 are independently selected from the group consisting of hydrogen,

halogen, trifluoromethyl, lower alkyl, lower alkyl substituted with one or more

hydroxy groups, aryl, cyano, a group ~COOR9 and a group ~CONR10R11, R9, R10,
and R11 being hydrogen or lower alkyl; any aryl group present being optionally

substituted with one or more substituents selected from halogen, lower alkyl, lower
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alkoxy, hydroxy, lower alkylthio, lower alkylsulfonyl, lower alkyl- or dialkylamino,

cyano, trifluoromethyl, or trifluoromethylthio;

and pharmaceutically acceptable acid addition salts thereof. .

In a second aspect the present invention provides a pharmaceutical composition

comprising at least one novel fused benzoderivative according to the invention as

defined above or a pharmaceutically acceptable acid addition salt thereof or

prodrug thereof in a therapeutically effective amount and in combination with one or

more pharmaceutically acceptable carriers or diluents.

In a further aspect the present invention provides the use of fused benzoderivatives

having the above defined general Formula I or acid addition salts or prodrugs

thereof for the manufacture'of a pharmaceutical preparation for the treatment of

anxiety disorders, depression, psychosis, impulse control disorders, alcohol abuse,

ischaemic diseases, cardiovascular disorders, side effects induced by conventional

antipsychotic agents and senile dementia.

The compounds of the invention have been found to displace tritiated 8-hydroxy-2-

dipropylaminotetralin (8-OH-DPAT) from 5-HT1A receptors in vitro, the majority of

the compounds showing affinities higher than 50 nM. Furthermore. the present

compounds have proven to cover a broad range of selectivities for 5-HT”,

receptors as compared to (:1 adrenoceptors and 02 receptors. Some of the

compounds of the present invention are highly selective for the 5-HT1A receptors,

while other;;-_compounds of the present invention have affinities to some of the

above mentioned binding sites. The present compounds have also been shown to

cover a wide range of efficacies.

An especially interesting group of compounds show high affinity to both 5-HT1A and

02 receptors. In view of the fact that dopamine 0;; antagonists are effective in the

treatment of schizophrenic disorders (see e.g. Lowe et aI, Med. Fies. Hem, 1988, 8,

475) and since 5-HT1A agonists, as mentioned above, can alleviate neuroleptica

induced side effects, such compounds are useful in the treatment of schizophrenic

disorders.
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Accordingly, the compounds of the invention have proven to be useful for the

treatment of anxiety disorders, depression, psychosis, impulse control disorders,

alcohol abuse, ischaemic diseases, cardiovascular disorders, side effects induced

by conventional antipsychotic agents and senile dementia.

Detailed description of the invention.

Some of the compounds of general Formula I may exist as optical isomers thereof

and such optical isomers are also embraced by the invention.

As used herein the term alkyl refers to a 01—020 straight chain or branched alkyl

group and similarly alkenyl and alkynyl mean a C2-Cgo straight chain or branched

hydrocarbon group having one or more double bonds or triple bonds, respectively.

The term cycloalkyl designates a carbocyclic ring having 3-8 carbon atoms,

inclusive, or a bicyclic or tricyclic carbocycle, such as adamantyl.

In the formulas included in the'definition. of X, the dotted lines indicate optional

bonds. i.e. in case a dotted line represents a bond, the bondin question is a double

bond. Of course double bonds may not be present in adjacent positions and the

arrangement of the bonds may not be'in conflict with the conventional rules as
readily understood by a person skilled in the art. '

The expression alk(en/yn)yl means that the group may be an alkyl, alkenyl or

alkynyl group.

The terms lower alkyl, lower alkoxy, lower alkylthio, etc. designate such branched

or unbranched groups having from one to six carbon atoms inclusive. Exemplary of _

such groups are methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl. 2—methyl-2-
propyi, 2-methyl-1-propyl, methoxy, ethoxy, 1-propoxy, m‘ethylthio, ethylthio, 1-

propylthio, 2-propylthio, methylsulfonyl, ethylsulfonyl, or the like.

The term aryl is intended to mean a carbocyclic or heterocyclic aromatic monocyc-
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Ho or fused bicyclic group or a biphenyl group. Examples of groups are: thienyl,

furyl, oxazolyl, Iisoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl, triazolyl,

oxadiazolyl, thiadiazolyl, tetrazolyl, benzofuranyl, benzothienyl, benzisothiazolyl,

benzisoxazolyl, indolyl, phenyl, pyridyl, pyrimidinyl, pyridazinyl, naphthyl, quinolinyl,

and quinazolinyl, in particular phenyl, thienyl, naphtyl, or furanyl.

In Formula l, A is preferably a 2 to 6 membered alkylene group.

B is preferably 80, 802 or a group of Formula II, as defined above wherein W is

O and Z isiselected from —(CH2)n— n being 2 or 3, ~CH=CH— or 1,2-phenylene

optionally substituted with halogen or trifluoromethyl.

X is preferably selected from the group of divalent 3 — 4 membered groups

consisting of

090 go Q 9 “HQ QM.
LN} N//S \\N Si) “\8

R1 is preferably lower alkyl, aryl, cycloalkyl or aryl-lower'alkyl, most preferably

lower alkyl, phenyl, phenyl substituted with one of the substituents as defined

above, C5-Ce cycloalkyl, adamantyl, phenyl-lower alkyl optionally substituted with

one of the substituents as defined above or naphthyl.

R2 and R3 are preferably both hydrogen.

R4, R5, and R6 are preferably independently selected from the group consisting of '

hydrogen and halogen.

R7 and ‘R8 are preferably independently selected from the group consisting of

hydrogen, lower alkyl, aryl, a group —COOR9 R9 being hydrogen or lower alkyl and

a group ~CONH2. Most preferably R7 and R8 are independently selected from

hydrogen, lower alkyl, phenyl optionally substituted with one of the substituents as
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defined above, a group —COOR9 R9 being hydrogen or lower alkyi and a group

—CONH2.

The acid addition salts of the invention are pharmaceutically acceptable salts of the

compounds of Formula I formed with non-toxic acids. Exemplary of such organic

salts are those with maleic, fumaric, benzoic, ascorbic, embonic, succinic, oxalic,

bis-methylenesalicylic, methanesulfonic, ethanedisulfonic, acetic, propionic, tarta-

ric, salicylic, citric, gluconic, lactic, malic, mandelic, cinnamic, citraconic, aspartic,

stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, and

theophylline acetic acids, as well as the 8-halotheophyllines, for example 8-bromo-

theophylline. Exemplary of such inorganic salts are those with hydrochloric, hydro-
bromic, sulfuric, sulfamic, phosphoric, and nitric acids.

The pharmaceutical compositions of this invention or those which are manufac-

tured in accordance with this invention may be administered by any suitable route,

for example orally in the form of tablets, capsules, powders, syrups, etc., or parente-

rally in the form of solutions for injection. For preparing such compositions methods

well known in the art may be used, and any phannaceutically acceptable carriers,

diluents, exipients, or other additive usually used in the art may be used.

Conveniently, the compounds of the invention are administered in unit dosage form

containing said Compounds in an amount of about 0.01 to 50 mg.

The total daily dose usually ranges of about 0.05 - 500 mg, and most preferably

about 0.1 to 20 mg of the active compound of the invention.

The compounds of Formula I are prepared by:

a) reacting a compound of Formula III
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R5 R4 R2

I I <
R5 U ' NH III

R3
X .

R7 R8

wherein R2 - R8, U, X, and the dotted line are as previously defined, with a reagent

of the formula R1-B-A-V wherein R1, A, and B are as previously defined and V is a

suitable leaving group such as halogen, mesyiate or tosylate;

b) reducing the amide carbonyl of a compound of Formula IV

‘ R5 R4 R2

I O

6 IR 0’ :~—< _ ,
\_< AI_B_R1 IV 0;“; 1.4,“ ‘ _

R3
X . ,. -

R7. R3 .

wherein R1-R8, B, U, X, and the dotted line are as previously defined and A' is such

a group that CHg-A’ is a 2 to 6 membered branched or straight chain alkylene,

alkenylene or alkynylene group which is optionally substituted with aryl or hydroxy

as comprised by the definition of A; ‘

c) reductive alkylation of an amine of Formula 111 as previously defined with an

aldehyde of the formula R1-B-A'-CHO, a carboxylicacid of the formula R1-B-A'- ,

COOH or a ketone of the formula R1-B-A"-CO-A"' wherein R1, B and A’ are as

previously defined and A" and A’" are such groups that A”-CH-A"’ is a 2 to 6

membered branched or straight chain alkylene, alkenylene or alkynylene group

optionally substituted with aryl or hydroxy as comprised by the definition of A;

d) oxidation of the sulfide sulfur atom in a compound of Formula V
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wherein R1-R8, A, U, X, and the dotted line are as previously defined, to the

corresponding sulfoxide or sulfone;

e) 1 ,4eaddition of an amine of general Formula HI as previously defined to a 0:43-
unsaturated compound of formula R12R1GC=CR14-B-R1, wherein R1 and B are as

previously defined and R12, R13. and R14 are such groups that R12R1SC=—CR14 is a
2-6 membered branched or straight chain alkenylene group optionally substituted

with aryl or hydroxy as comprised by the definition of A;

f) reductive alkylation of the NH group of a compound of general Formula VI

R5 R4 R2

/: < /Z\
R6 u ’ N—A—NYNH VI

Fl3 0

7 x
R 93

wherein RZ-RB, A, U, X, Z, and the dotted line are as previously defined, with an

aldehyde of the formula R1'-CHO. a carboxylic acid of the formula R1'-COOH or a
ketone of the formula R1”-CO-R1'" wherein R1’, R1", and R1” are such groups that

R1’-CH2 and R1"-CH2-R1'" , respectively, are groups comprised by the above
definition of R1;

9) cyclization of 3 compounds of general Formula VII
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R6 N—A— N v11

x

R7 R3

wherein Ri-RB, A, U, X, and the dotted line are as previously defined;

5 h) arylation of the NH group of a compound of general Formula VIII

1O

15

20

n5 R“ R2

U/__.<
R5 N—A—B—R‘ V111

R7 98

wherein A, B, Ri-RBLthe dotted line and U is as previously defined and X’ is

defined as X with the proviso that X' designates a heteroaromatic ring system

containing a NH functionality, with an arylatin‘g agent of the formula Ar-haiwherein

Ar is aryl as previouslydefinecl and hal is halogen;

i) transformation of a compound of general Formula I wherein R7 or R8 designates
a group —COOR9 to the corresponding compound wherein R7 or R8 designates a

group -CONR10R11 in which formulas Fri-R11 is as previously defined;

j) treating a compound of general Formula I in which the ring system defined by X

comprises one or more double bonds in order to reduce one or more of said double

bonds thereby obtaining a corresponding partially or completely reduced ring

system;

k) reductive removal of one or more of the substituents R4-R8 in a compound of

general Formula I in which one or more of these substituents are selected from the

group consisting of chloro, bromo, or iodo;
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I) reducing the double bond in the tetrahydropyridine ring of a compound of general
Formula I in which U is C and the dotted line represents a bond in order to obtain

the corresponding pipen'dine derivative;

whereupon the compound of Formula I is isolated as the free base or a pharmaceu-

tically acceptable acid addition salt thereof.

The reaction of the compound of Formula 1]] according to method a) is convenient-—

ly performed in an inert organic solvent such as a suitably beiling alcohol or ketone,

preferably in the presence of a base (potassium carbonate or triethylamine) at

reflux temperature.

The reagents of formula Rl-B-A-V wherein B is $0 or 802 are obtained by

oxidation of the corresponding sulfides according to methods well known in the art.

The starting sulfides are prepared by standard literature methods.

Such reagents in which 8 represents a group of Formula II wherein Z is —(CH2)2-

and W is O are prepared by the method disclosed in DE-OS No 2,035,370.

Preparation of such reagents wherein Z is -CH=CH— or 1,2-phenylene is described

in EXAMPLES 5 and 12-13, respectively.

Arylpiperazine derivatives of Formula III are conveniently prepared from the
corresponding arylamines according to the method described by Martin et al, J.

Med. Chem, 1989, 32. 1052, or the method described by Kruse et al, Flec. Trav.

Chim Pays-Bas, 1988, 107, 303.

The starting arylamines are either commercially available or are described in the

literature as follows:

The synthesis of 5-amino-1,4-benzodioxane is described by Dauksas et al, Zh.

Org.Khim.,1967, 3,1121.

The synthesis of 7-amino-23-dihydrobenzofuran is described in US Pat Appl No
4302592.

The synthesis of ethyl 7-amino-2-indolyl carboxylate is described by Scriven et al,
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J. Chem. Soc, Perkin Trans. I, 1979, 53.

The synthesis of 7-aminobenzofuran is described by Van Wijngaarden et al, J.
Med. Chem., 1988, 31, 1934. .

The synthesis of 7—amino-2,3-dihydro-2,2-dimethylbenzofuran is described in Ger.

Often. DE 3526510.

The synthesis of 7—amino-benzo[b]thiophene is described by Boswell er al, J.

Heterocycl. Chem. 1968, 5, 69.

The synthesis of 7-aminoindole is described in US Pat. Appl. No. 4506078.

The synthesis of 7—amino-1,2-benzisothiazole is described by Ricci et al, Ann.

Chim. (Home), 1963, 53, 1860.

The synthesis of 4-aminoindole is described by Melhado et al, J. Org. Chem, 1983,

48, 5130.

4-Aminobenzofuran and ethyl 4-amino-2-benzofuranyl carboxylate are obtained by

conventional reduction of the corresponding nitro compounds (Andrisano et al,

Gazz. Chim. Ital., 1956, 86, 1257). _

7-Amino-2-phenylbenzofuran is obtained from 2-phenyl-7-benzofuranyl carboxylic

acid (Eur. Pat. Appl. No. EP 147044 A2) via the Curtius rearrangement.

Substituted derivatives of various ring systems are obtained by analogy methods to

the above mentioned methods.

Piperidine and 1,2,5,6-tetrahydropyridine derivatives of Formula III are prepared

' by known methods, of. 9.9. US Pat. No. 2,891,066; McElvain et al, J. Amer. Chem.

Soc. 1950, 72, 3134, or are prepared as described in EXAMPLES 10 and 11. .

The reduction according to method b) is preferably carried out in an inert organic

solvent such as diethyl ether or tetrahydrofuran in the presence of lithium alumini-

um hydride at reflux temperature.

The amides of Formula IV are conveniently prepared by treating compounds of

general Formula III with suitable carboxylic acid chlorides of formula Rt-B-A’-COCI

in the presence of base (potassium carbonate or triethylamine). The carboxylic acid

chlorides are prepared according to standard methods.

The reductivealkylation of the amines of Formula III according to method 0) is

Page 239



Page 240

WO 94/13659 PCT/DK93/00414

1O

15

20

25

30

15

performed by standard literature methods (see EXAMPLE 4). The aldehydes,

carboxylic acids, and ketones of formulas Ri-B-A’-CHO, Ri-B-A’-COOH, and Fii-B-

A”-CO-A’", respectively, are. prepared according to standard-methods.

The oxidation of sulfur according to method d) is performed by applying a well

known oxidation agent, for example m-chioroperbenzoic acid, hydrogen peroxide,

or potassium peroxymonosulfate. Sulfoxides are preferably prepared using m-chlo-

roperbenzoic acid according to standard methods. Sulfones are preferably prepar-

ed using hydrogen peroxide in glacial acetic acid according to standard methods.

Sulfides of Formula V are prepared either by method a) using reagents of formula

R1-S-A-V, or by method b) using compounds of Formula IV where B is defined as

S, or by method 0) using aldehydes of formula Ri-S-A’-CHQ or carboxylic acids of
formula Ri-S-A’-COOH or ketones of formula R1-S-A”-CO-A"'. Ail sulfide reagents

mentioned are prepared according to standard methods.

The addition of amines to a,B-unsaturated compounds according to method a) is

conveniently performed in an inert solvent such as methylene chloride at room

temperature. Unsaturated compounds of formula R12R130=CR14-B-R are prepared

by standard methods.

The reductive alkylation according to method f) is performed in glacial acetic acid

using sodium borohydride as reducing agent. The starting compounds of Formula
VI are prepared by methods analogous to methods a), b), and c). »

The cyclization according to method 9) is performed in ethanol in the presence of

hydrochloric acid. The starting compounds of general Formula VII are prepared by

alkylating amines of Formula 111 with chloroacetonitrile followed by alane reduction

of the cyano group to the corresponding primary amine. Monoalkylation with 2-bro-

moacetaldehyde dimethyl acetal and subsequent addition of isocyanates give VII.

The arylation according to method h) is most conveniently performed by applying

the well known Ullmann reacton. The arylating reagents, Ar—hai, are commercially
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available and the transformation of esters according to method i) is well-described

in the literature. '

The reduction of double bonds according to method j) is conveniently performed by

catalytic hydrogenation in an alcohol with a platinum catalyst or by treatment with

sodium cyanoborohydride in trifluoroacetic acid (see EXAMPLE 9) or by hydrogena-

tion with diborane or a diborane precursor such as trimethylamine or dimethyl

sulfide complex in tetrahydrofuran or dioxan from 0 °C to reflux temperature

followed by acid catalyzed hydrolysis of the intermediate borane derivative.

The removal of halogen substituents according to method k) and reduction of the

double bond according to method I) are conveniently performed by catalytic

hydrogenation in an alcohol in the presence of a palladium catalyst or by treatment
with ammonium forrnate in an alcohol at elevated temperatures in the presence of

a palladium catalyst.

whereupon the compound of Formula I is isolated as the free base or a pharmaceuti-

cally acceptable acid addition salt thereof.

Examples.

In the following the invention is further illustrated by examples which, however, may

not be construed as limiting.

EXAMPLE 1

1--(1,4-Benzodioxan--5-yl)-4--(3-cyclohexylsulfonyl--1-propyl)piperazine, oxalate, 1a.

To a suspension of potassium tert-butoxide (100 g) in toluene (600 ml) cyclohexyl-

thiol (1009) was added dropwise. After stirring for half an hour at room tempera-

ture 3-bromo-1-propanol (100 g) was added dropwise. The mixture was stirred at

60 °C for 3 hours. The mixture was poured into 2 M sodium hydroxide solution (1

l). The phases were separated and the organic phase washed with 2 M sodium

hydroxide (500 ml). Removal of solvent in vacuo left a colorless oil (120 g) of 3-

cyclohexylthio—1-propanol which was sufficiently pure for use in the next step.
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To a solution of 3-cyclohexylthio-1-propano| (60 g) in glacial acetic acid (250 ml)

hydrogen peroxide (35% in water, 210 ml) was added at 10 °C followed by reflux

for 2 h. After cooling the mixture was poured onto ice followed by extraction with

ethyl acetate (1 l). The organic phase was washed several times with 1 M sodium

5 hydroxide. Removal of solvent gave an oil which was treated at reflux temperature

with 1 M sodium hydroxide (600 ml) for 1 h. Extraction with ethyl acetate, drying of

the organic phase over magnesium. sulfate, and removal of solvent in vacuo gave a
colorless oil (37 g) of 3-cyclohexylsulfonyl-1-propano| which was used without

further purification in the next step.

10 A solution of 3-cyclohexylsuifonyl-1-propanol (37 g) and triethylamine (30 ml) in

methylene chloride (400 ml) was treated dropwise at -5 °C with methanesulfonyl

chloride (15 ml). After stirring for 2 h at room temperature the mixture was washed

with water and dried over magnesium sulfate. Removal of solvent in vacuo gave a

viscous oil (49 g) of 3-cyclohexylsulfonyl-1-propyl methanesulfonate.

15 A mixture of 3-cyclohexylsulfonyl-1-propyl methanesulfonate (8.5 g), 1-(1,4-benzo-

dioxan-S-yl)-piperazine (5.4 g), and potassium carbonate in methyl isobutyl ketone

(200 ml) was refluxed for 20 h. Filtration and removal of solvent in vacuo gave an

oil which was purified by column chromatography (silica gel, eluent: ether/metha-

nol/triethylamine ='96:2:2). The title compound crystallized as the oxalate salt from

20 acetone by addition of oxalic acid. Yield: 8.1 9. mp: 162-64 °C.

1H NMR (5 DMSO): 1.-05145 (m 6H), 1.60-190 (m 2H), 1 .-95-.210(m, 4H), 2.90—

3.20 (m, 13 H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (d 1H).

In a similar manner were also prepared.

25 1--(1,4-Benzodioxan--5——-yl)-4--(3--phenylsulfonyl--1--propyl)piperazine, hydrochloride,

1b, mp: 184-96 °C. 1H NMR (8, DMSO): 2.00-2.20 (m, 2H), 3.00-3.25 (m, 6H),

3.30-3.60 (m, 6H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H), 7.60-7.80 (m,

3H). 7.95 (d, 2H), 8.00 (b, 2H).

1-(3-Cyclohexylsulfonyl-1-propyl)-4-(2,3-dihyd robenzofuran-7 -y|)pipe razin e,

30 maleate, 1c, mp: 166-68 °C. 1H NMR (8, DMSO): 1.05-1.50 (m, 5H), 1.60-1.70 (m,

1H), 1.75-1.90 (m, 2H), 1.95-2.20 (m, 4H), 3.00-3.40 (m. 17H), 4.50 (t, 2H), 6.05 (s,

2H), 6.65-6.80 (m, 2H), 6.90 (d, 1H).

1-(-2,3-Dihydrobenzofuran--7——y|)-—-4 (3--rnethylsulfonyl--1--propyl)piperazine, maleate
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1d, mp: 150-51 °C. 1H NMR (8, DMSO): 2.00-2.20 (m. 2H), 3.05 (s, 3H), 3.00-3.50

(m, 16H), 4.55 (t, 3H), 6.10 (s, 2H), 6.65-6.85 (m, 2H), 6.90 (d, 1H).

1-(1,4-Benzodioxan-5-yl)-4-(3-isopr0pylsuIfonyl-1-propyl)piperazine, fumarate, 1e,

mp: 166-67 °C. 1H NMR (8, DMSO): 1.25 (d, 6H), 1.80-2.00.(m, 2H), 2.50-2.65 (m,

6H), 2.90-3.05 (m, 4H), 3.05-3.15 (m, 2H), 3.30 (h, 1H), 4.15-4.30 (m, 4H), 6.50 (t,

2H), 6.60 (s, 2H), 6.70 (t, 1H). _

1-[3-(1-Adamanty|)su|f0nyl-1-'propyl}-4-(1,4-benzodioxan-5-yl)piperazine, 1f, mp:

143-44 °C. 1H NMR (5, CDCL3): 1.65-1.85 (m, 6H), 2.00-2.25 (m, 11H), 2.55 (t,

2H), 2.60-2.70 (m, 4H), 2.90-3.00 (m, 2H), 3.00-3.15 (m, 4H), 4.20-4.25 (m, 2H),

4.25-4.35 (m, 2H), 6.50-6.60 (m, 2H), 6.80 (t, 1H).

EXAMPLE 2

1-[3-[4-(1,4—Benzodi0xan-5-yl)-1-piperazinyl]-1-piopyl]-3-phenyl-2-imidazolidinone,

hydrochloride, 2a.

A mixture of 1-(1,4-benzodioxan-S-yl)-piperazine (1.5 g), 1-(3-chloro-1-propyl)-3-

phenyl-Z—imidazolidinone (1.4 g), potassium carbonate (3 Q). and potassium iodide

(0.1 g) in methyl isobutyl ketone was refluxed for 20 h. Filtration and removal of

solvent in vacuo gave a Viscous oil which was separated. by column chromato-

graphy (silica gel, eluent: ethyl acetate/methanol/triethylamine = 15:4:1). The title

compound was isolated as an oil Which crystallized as the hydrochloride salt from

acetone by addition of hydrochloric acid. Yield: 1.9 9, mp: 229-32 °C. 1H NMR (5,

DMSO): 1.95-2.15 (m, 2H), 3.00-3.25 (m,- 6H), 3.30 (t, 2H), 3.40-3.65 (m, 4H), 3.70-
4.00 (m, 4H), 4.15-4.30 (m. 4H), 6.45-6.70 (m. 2H), 6.75 (t,;1 H), 7.00 (t, 1H), 7.30

(t, 2H), 7.60 (d, 2H), 11.30 (b, 1H). , '

In a similar manner were also prepared:

1-[2-[4-(1 ,4-Benzodi0xan-5-yI)-1-piperazinyl]ethyl]-3-cyclopentyI-Z-imidazolidinone,

hydrochloride, 2b, mp: 266-68 °C. 1H NMR (8, CDCI3): 1.45-1.95 (m, 8H), 3.00-

3.30 (m, 4H), 3.35-3.60 (m, 8H), 3.60-3.85 (m, 4H), 4.15-4.35 (m, 5H), 6.50 (d, 1H),

6.65 (d. 1H), 6.80 (t, 1H), 12.30 (b, 1H).

1-[2-[4-(1 ,4-Ben zodioxan-S -yl)-1—piperazinyl]ethyl]-3-phenyl-2-imidazolidinone,
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hydrochloride, 2c, mp: 288-90 °C. 1H NMR (6, DMSO): 3.00-3.75 (m, 10H), 3.85 (t,

2H), 4.10-4.35 (m, 4H), 4.50-4.75 (m, 4H), 6.45-6.70 (m, 2H), 6.75 (t, 1H), 7.00 (t,

1H), 7.35 (t, 2H), 7.60 (d, 2H).10.95 (b, 1H). '

1-[2—[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl]ethyl]-3-cyclohexyl-2-imidazolidinone,

fumarate, 2d, mp: 103-14 °C. 1H NMR (8, DMSO): 0.95-1.,15 (m, 1H), 1.15-1.45 (m,

4H), 1.45-1.65 (m, 3H), 1.65-1.80 (m, 2H), 2.60 (t, 2H), 2.65-2.80 (m, 4H), 2.90-

3.05 (m, 4H), 3.15-3.35 (m, 6H), 3.40-3.55 (m, 1H), 4.15-4.30 (m, 4H), 64-655 (m,

2H), 6.60 (s, 2H), 6.70 (t, 1H), 7.90 (b, 1H).

1-[4-[4-(1,4-Ben zodioxan-S-yl)—1~piperazinyl]-1-butyl]-3-cyclohexyl-2-imidazoli-

dinone, hydrochloride, 2e, mp: 212-22 °C. 1H NMR (5, DMSO): 0.95-1.15 (m, 1H),

1.15-1.40 (m, 4H), 1.40-1.65 (m, 5H), 1.65-1.85 (m, 4H), 3.00-3.25 (m, 8H), 3.25
(2, 4H), 3.40-3.60 (m, 5H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H), 8.00

(b, 1H), 11.40 (b, 1H).

1-Cyclopentyl-S-[2-[4-(2,3-dihydrobenzofuran-7-yl)-1-piperazinyl]ethyl]-2-imi-

dazolidinone, hydrochloride, 2f, mp: 200-2 °C. 1H NMR (8, DMSO): 1.40-1.80 (m,

8H), 3.00-3.80 (m, 18H), 4.00-4.15 (m, 1H), 4.50 (t, 2H), 6.65-6.65 (m, 2H), 6.90 (t,

1H), 11.05 (0, 1H).

1-[3-[4-(2,3-Dihydrobenzofuran-7-yI)-1-piperazinyl]-1-propyl]—3-phenyl-2-imidazoli-

dinone, hydrochloride, 29, mp: 225-28 °C. 1H NMR (8, DMSO): 1.95-2.10 (m, 2H),

2.95-3.40 (m, 12H), 3.40-3.70 (m, 6H), 3.80 (t, 2H), 4.50 (t, .211), 6.65-6.80 (m, 2H),

6.90 (d, 1H), 7.00 (t, 1H), 7.35 (t, 2H), 7.60 (d, 2H), 11.20 (b, 1H).

4-[4-[2-(3-Phenylimidazolidin-2-on-1-yl)ethyl]-1-pip_erazinyl)-2,1 ,3-benzothiadia'zole,

malea'te, 2h, mp: 182-83 °C. 1H NMR (8, DMSO): 3.20-3.95 (m, 18H), 6.10 (s, 2H),

6.90-7.10 (m, 2H), 7.35 (t, 2H), 7.55-7.70 (m, 4H).

1-[2-[4-(2,3-Dihydrobenzofuran-7-yl)-1-piperazinyllethyl]-3-(4-f|uorophenyl)-2-

imidazolidinone, fumarate, 21, mp: 188-90 °C. 1H NMR (8, DMSO): 2.55-2.70 (m,

6H), 2.95-3.15 (m, 4H), 3.10 (1,2H), 3.35 (t, 2H), 3.55 (t, 2H), 3.80 (t, 2H), 4.50 (t,

2H), 5.10 (b, 2H), 6.60 (s, 2H), 6.65 (d, 1H), 6.75 (t, 1H), 6.80 (d, 1H), 7.15 (t, 2H),

7.50-7.60 (m, 2H).

Ethyl 7-[4-[2-(3-phenyI-2-imidazolidin-2-on-1-yl)ethyl]-1-piperazinyl]-2—indolyl car-

boxylate, fumarate, 2}, mp: 202-4 °C. 1H NMR (6, DMSO): 1.35 (t, 3H), 2.70 (t, 2H),
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2.75-2.90 (m, 4H), 2.95-3.15 (m, 4H), 3.40 (t, 2H), 3.60 (t, 2H), 3.80 (t, 2H), 4.35 (q,

2H), 6.60 (s, 2H), 6.80 (d, 1H), 6.95-7.05 (m, 2H), 7.15 (d, 1H), 7.25-7.40 (m, 2H),

7.60 (d, 2H).

1-[2-[4-(1-Naphty|)-1-piperazinyl]ethyl1-3-phenyl-2-imidazolidinone, fumarate, 2k,

5 mp: 176—80 °C. 1H NMR (5, DMSO): 2.70 (t, 2H), 2.65-2.90 (m, 4H), 2.95-3.15 (m,

4H), 3.40 (t, 2H), 3.55 (t, 2H), 3.80 (t, 2H), 6.60 (s, 2H), 7.00 (t, 1H), 7.10 (d, 1H),

7.30 (t, 2H), 7.40 (t, 1H), 7.45-7.65 (m, 5H), 7.85-7.95 (m, 1H), 8.05-8.20 (m, 1H).

1-[2-[4-(1,4-Benzodi0xan -5-yl)-1-piperazinyl]ethyl]-3-ethyl-2-imidazolidinone,

hydrochloride, 2|;“mpz' 250-52 °C. 1H NMR (8, DMSO): 1.05 (t, 3H), 2.95-3.70 (m,

10 18H), 4.15-4.30 (m, 4H), 6.50 (d, 1H), 6.55 (d, 1H), 6.25 (t, 1H), 10.65 (b, 1H).

1-[2-[4-Benzofuran-7-yl-1-piperaziny!]ethyl]-3-phenyl-2-imidazolidinone, hemifuma—

rate, 2m, mp: 175-76 °C. 1H NMR (6, DMSO): 2.60 (t, 2H), 2.65-2.75 (m, 4H), 3.20-

3.35 (m, 4H), 3.40 (t, 2H), 3-60 (1, 2H), 3.80 (t, 2H), 6.75 (s, 1H), 6.75 (d, 1H), 6.90
(s, 1H), 7.00 (t, 1H), 7.05-7.25 (rn, 2H), 7.30 (t, 2H), 7.60 (d, 1H), 7.95 (s, 1H).

15 1-[2-[4-(2,3-Dihy‘dro-2,2-dimethylbenzofuran-7-y|)-1-piperaiinyl]ethyl]-3-phenyl-2-

imidazolidinone, dihydrochloride, 2n, mp: 220-30 °C. 1H NMR (6, DMSO): 1.40 (s,

6H), 3.00 (s, 2H), 3.10-3.45 (m, 6H), 3.50-3.75 (rn, 8-H), 3.85 (1,2H), 6.65-8.80 (m,-
2H), 6.85 (d, 1H), 7.00 (t, 1H), 7.35 (t, 2H), 7.60 (d, 2H), 9.35 (b, 1H), 11.30 (b, 1H).

1-[2-[4-(1 ,4-Benzodioxan-5-yl)-1-piperazinyl]ethyl]-3-isopropyl-2-imidazolidinone,
20 hydrochloride, 20, mp: 228-30 °C. 1H NMR (5, DMSO): 1.05 (d, 6H), 2.95-3.65 (m,

16H), 3.90 (h, 1H), 4.15-4.30 (m, 4H), 6.50 (d, 1H), 6.60 (d, 1H), 6.25 (d, 1H),
10.95 (b, 1 H).

1 -CyclopentyI-3-[2-[4-(2 ,3-dihydro-2,2-dimethylbenzofUran—7-yl)-1 -pipe razinyl]ethyl]-

2-imidazolidinone, dihydrochloride, 2p, mp: 185-95 °C. 1H _NMR (5, DMSO): 1.45

25 (s, 6H), 1.45-1.75 (m, 8H), 3.00 (s, 2H), 3.10-3.40 (m, 10H), 3.50 (t, 2H), 3.55-3.70
(m, 4H), 4.00-4.15 (m, 1H), 6.70-6.80 (m, 2H), 6.35 (d, 1H), 7.35 (b, 1H), 11.30 (b,

1 H).

1-Adamantyl-3-{2-[4-(1 ,4-benzodioxan-5-yl)-1-piperazinyl]ethyl]-2-imidazolidinone, .

hydrochloride, 2q, mp: 246-48 °C. 1H NMR (5, DMSO): 1.55-1.65 (m, 6H), 1.90-

30 2.10 (m, 9H), 2.96-3.60 (m, 16H), 4.15-4.30 (m, 4H), 6.50 (d, 1H), 6.55 (d, 1H),

6.75 (t, 1H), 10.85 (b, 1H).
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1-[2-(4-Benzofuran-4-yl-1-piperazinyl)ethyI]-3-phenyl-2-imidazolidinone, sesquifu-
marate, 2r, mp: 207-9 °C. 1H NMR (6, DMSO): 2.65 (t, 2H), 2.70-2.80 (m, 4H),

3.10-3.20 (m, 4H), 3.40 (t, 2H), 3.55 (t, 2H), 3.80 (t. 2H), 6.60 (s, 3H), 6.65-6.70 (m,

1H), 6.95-7.05 (m, 2H), 7.10-7,20 (m, 2H), 7.30 (t, 2H), 7.55 (d, 2H), 7.90 (s, 1H).

1-[2-(4-Benzofuran-4 -y|-1 -pip era zinyl)ethyl]-3 -cyclop entyl-Z-imidazolidin one,

dihydrochloride, 25, mp: 237-39 °C..1H NMR (8, DMSO): 1.40-1.80 (m, 8H), 3.15-

3.45 (m, 10H), 3.55 (1,2H), 3.55-3.75 (m, 4H), 4.00-4.20 (m, 1H), 4.45 (b, 1H), 6.75

(dd, 1H), 7.10 (d, 1H), 7.20-7.30 (m, 2H), 8.00 (s, 1H), 11.20 (b, 1H).

1-[2-(4-Benzo[b]thiophen-7-yl-1-piperazinyl)ethyI]-3-phenyI-2-imidazolidinone, 2t,

mp: 136-38 °C. 1H NMR (6, CDCI3): 2.70 (t. 2H), 2.70-2.85_(m, 4H), 3.15-3.35 (m,

4H), 3.50 (t, 2H). 3.55 (t, 2H), 3.80] (t, 2H), 6.90 (d, 1H), 7.00 (t, 1H), 7.20-7.45 (m,
5H), 7.45-7.65 (m, 3H).

1-Cyc|opentyl-3-[2—[4-(7-indonI)-1-piperazinyl]ethyl]-2-imidazolidinone, 2 u , mp:

188-89 °C. 1H NMR (8, CDCI3): 1.40-1.90 (m, 8H). 2.60 (t, 2H), 2.65-2.75 (m, 4H),

3.05-3.15 (m, 4H), 3.20-3.45 (m, 6H), 4.25 (p, 1H), 6.50-6.55 (m, 1H), 6.80 (d, 1H),

7.05 (t, 1H), 7.10-7.20 (m, 1H), 7.35 (d, 1H), 8.40 (b, 1H).

1-[2-[4-(7-lndolyI)-1-piperazinyl]ethyl]-3-phenyl-2-imidazolidinone, fumarate, 2v,

mp: 215-16 °C. 1H NMR (8, DMSO): 2.70 (t, 2H), 2.75-2.85 (m, 4H), 3.00-3.15 (m,

4H), 3.40 (t, 2H). 3.55 (t, 2H), 3.80 (t, 2H), 6.35-6.40 (m..1H), 6.60 (s, 2H), 6.65 (d,

20 1H). 6.90 (t, 1H), 7.00 (t, 1H), 7.15-7.35 (m, 4H), 7.60 (d, 2H).

1-[2-[4-(1,2-Behzisothiazol-7-yl)-1-piperazinyl]ethyl]-3-phenyl-2-imidazolidinone,

hydrochloride, 2x, mp: 237-44 °C. 1H NMR (8, DMSO): 3.10-3.80 (m, 14H), 3.85 (t,

2H), 7.00 (t, 1H), 7.20 (d, 1H), 7.30 (t, 2H), 7.50 (t, 1H), 7.60 (d, 2H), 7.90 (d, 1H),

9.15 (s, 1H), 11.25 (b, 1H).

1 -Cyc|opentyI-3 -[2-[4-(4-i ndolyl)-1 -piperaziny|]ethyl]-2-i mid azolidinon e,

dihydrochloride. 2y, mp: 214-20°C. 1H NMR (8. DMSO): 1.50-1.80 (m, 8H), 3.20-

3.60 (m, 12H), 3.60-3.80 (m, 4H), 3.95-4.20 (m, 1H), 6.60; (s, 1H), 6.70 (d, 1H),

7.00 (t, 1H), 7.20 (d, 1H), 7.35 (s, 1H), 11.30 (b, 1H).

1 -[2-[4-(4-lndolyI)-1-piperazinyI]ethyl]-3-pheny|-2-imidazolidinone, dihyd rochloride,

30 2:, mp: 233-38°C. 1H NMR (8, DMSO): 3.25-3.50 (m, 6H), 3.60 (t, 2H), 3.50-3.75

(m, 4H), 3.85 (t. 2H). 5.00 (b, 2H), 6.50 (2, 1H), 6.60 (d, 1H), 6.95-7.00 (m, 2H),

10
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7.15 (d, 1H), 7.25-7.40 (m, 3H), 7.60 (d, 2H), 11.20 (b, 1H).

1 -[2-[4-Benzo[b]thiophen-7-yl-1-piperaziny|]ethyI]-3-cyclopentyl-2-imidazolidinone,

hydrochloride, 2aa, mp: 264-67 °C. 1H NMR (6, DMSO): 1.40-1.75 (m, 8H), 3.20-

3.45 (m, 10H), 3.50 (t, 2H), 3.60-3.75 (m, 4H), 4.10 (p, 1H), 7.05 (d, 1H), 7.40 (t,

1H), 7.50 (d, 1H), 7.60 (d, 1H), 7.75 (d, 1H), 11.30 (b, 1H).

1-Cyclohexyl-B-[4—[4-(2,3-d ihyd ro-2,2-dimethylbenzofuran-7-y|)-1 -piperaziny l]-1 -

buty|]-2-imidazolidinone, dihydrochloride, 2bb, mp: 196-203 °C.. 1H NMR (5,

DMSO): 1.20-1.65 (m, 10H), 1.40 (s, 6H), 1.65-1.80 (m, 4H), 3.00 (s, 2H), 3.00-

3.20 (m, 8H), 3.20-3.25 (m, 6H), 3.40-3.55 (m, 2H), 3.60-3.65 (m, 1H), 6.70-6.80

(m. 2H), 685 (d 1H), 760 (b 1H), 11 .30(b 1H).

Ethyl [4-[4-[2- (3-cyclopentyl--2-imidazolidinon---1-y|)ethy|]-1--piperazinyl]---2benzofu-
ranyl] carboxylate, hydrochloride 2cc, mp: 198-201 °C. 1H NMR (5, DMSO): 1.35 (t,

3 H), 1.40-1.75 (m,'8H), 3.25-3.75 (m, 16H), 4.00-4.15 (m, 1H), 4.35 (q,'2H), 6.80
(d, 1H), 7.30 (d, 1H), 7.40 (t, 1H), 7.95 (s, 1H).

1-[4-[4-(2,3-Dihydro-2,2-dimethylbenzofuran-7-y|)-1 -pipe_raziny1]-1 -butyl]-3 -(4-

fluorophenyl)-2-imidazolidinone, 2dd, mp: 158-60 °C. 1H NMR (5, CDCI3): 1.50 (s.

6H), 1.55-1.65 (m, 4H), 2.45 (t, 2H), 2.55-2.70 (m, 4H), 3.00 (s, 2H), 3.10-3.20 (m,
4H), 3.30 (t, 2H), 3.45 (t, 2H), 3.80 (t, 2H), 6.65-6.70 (m, 1H), 6.75 (d, 2H), 7.00 (t,

2H), 7.40-7.55 (m, 2H).

1-[2-[4-(1,4-Benzodioxan-5-yl)-1 -piperazinyl]ethyl]-3-t-bu.tyl-2-imidazolid inone,

hydrochloride, 2eé'. mp: 229-31 °C. 1H NMR (5, DMSO): 1.30 (s, 9H), 3.00-3.60

(m, 16H), 4.20-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H). ’

1-[3-[4-(2,3-pihydro-2,2-dimethylbenzofuran-7-yl)-1-pip'erazi_nyl]-1—propyI]-3-pheny|-

2-imidazolidinone, fumarate, 2ff, mp: 183-85 °C. 1H NMR (6, DMSO): 1.40 (s, 6H),

1.75 (hep, 2H), 2.50 (t, 2H), 2.60-2.70 (m, 4H), 2.95 (s, 2H), 3.00-3.15 (m, 4H),

3.25 (t, 2H), 3.45 (t, 2H), 3.80 (t, 2H), 6.60 (s, 2H), 6.65 (d, 1H), 6.70 (t, 1H), 6.75

(d, 1H), 7.00 (t. 1H), 7.30 (t, 2H), 7.55 (d, 2H).

1-Adamantyl-3-[4-[4-(2,3-dihydro-2,2-dimethylbenzofuran-7-yl)-1-piperazinyl]-1-

butyl]-2-imidazolidinone, 299, mp: 125-27 °C. 1H NMR (8. 00013): 1.50 (s, 6H),

1.50-1.55 (m. 3H). 1.65-1.70 (m, 6H), 2.00-2.10 (m, 9H), 2.40 (t, 2H), 2.55-2.65 (m,

4H), 3.00 (s, 2H), 3.10-3.20 (m, 8H), 3.30 (t. 2H), 6.70 (t, 1H), 6.75 (d, 2H).
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1-[4-{4-(5-Chloro-2-phenylbenzofu ran-7-y1)-1 -piperazinyl]-1(-butyH-B-cyclohexyI-Z-
imidazolidinone,.dihydrochloride, 2hh, mp: 198-200 °C. 1H NMR (8, DMSO): 1.00-

1.85 (m, 14H), 3.10 (t, 2H), 3.15-3.70 (m, 14H), 4.00-4.10 (m, 1H), 4.65 (b, 2H),

6.85 (s, 1H), 7.30 (s, 1H), 7.40 (s, 1H), 7.45 (t, 1H), 7.50 (t, 2H). 7.95 (d, 2H).

5 1-[2-[4-(5-Chloro-2-phenylbenzofuran-7-yl)-1-piperazinyl]ethyI]-3-cyclopentyI-2-

imidazolidinone, fumarate, 2ii, mp:.155-57 °C. 1H NMR (8, DMSO): 1.40-1.70 (m,

8H), 2.55 (t, 2H), 2.65-2.75 (m, 4H), 3.20-3.45 (m, 10H), 4.00-4.15 (m, 1H), 6.60 (s,
2H), 6.70 (s, 1H), 7.20 (s, 1H), 7.35 (s, 1H), 7.45 (t, 1H), 7.50 (t, 2H), 7.90 (d, 2H).
1-[4-[4-(2,3-Dihydro-2,2-dimethylbenzofuran-7-y|)-1-piperazinyI]-1-butyl]-3.-(1-

1o naphtyI)-2-imidazolidinpne, fumarate, 2)], mp: 220-21 °C. 1HNMR (8, DMSO): 1.40

(s, 6H), 1.50-1.65 (m, 4H), 2.55 (t, 2H), 2.65-2.75 (m, 4H), 2.95 (s, 2H), 3.05-3.15
(m, 4H), 3.25 (t, 2H), 3.60 (t, 2H), 3.80 (t, 2H), 6.60 (s, 2H), 6.65 (d. 1H), 6.70 (t,
1H), 6-80 (d, 1H), 7.45 (d, 1H), 7.45-7.60 (m, 3H), 7.85-8.00 (m, 3H).
1-Cyclohexyl-3-[3-[4-(2,3-dihydro-2,2-dimethylbenzofuran-7-yl)-1~piperazinyI]-1-

15 propyI]-2-imidazolidinonepxaiate, 2kk, mp: 191-92 °C. 1H NMR (5, DMSO): 1.00-

1.90 (m, 10H), 1.40 (s, 6H), 2.90-3.00 (m, 4H), 3.10 (t, 2H), 3.15-3.30 (m, 10H),
3.40-3.50 (m, 1H), 4.10 (b, 2H), 6.65 (d, 1H), 6.70 (t, 1H), 6.80 (d, 1H).
1-[4-[4-(2,3-Dihydro-2,2-dimethyl-5-fluorobenzofuran-7-y|)-1-pipérazinyl]-1-butyI]-3-
(4-fluorophenyl)-2-imida.zo|idinone,oxalate, 2|), mp: 126-27 °C.- 1H NMR (5,

20 DMSO): 1.45 (s, 6H), 1.50-1.65 (m, 4H), 2.40 (t, 2H), 2.55-2.65 (m, 4H), 2.95 (s,
2H), 3.05-3.20 (m, 4H), 3.30 (t, 2H), 3.95 (t, 2H), 3.80 (t, 2H), 6.30-6.50 (m, 2H),
7.00 (t, 2H), 7.40-7.55 (m, 2H). _

1 -Cyclohexyl-3-[4-[4-(2,3-dihydro-2,2-dimethyl-5-f|uorobenzofuran—7-yl)—1 -piperazi nyl]-

1-butyl]-2-imidazolidinone,oxalate, 2mm, mp: 125-35 °C. 1H NMR (8, DMSO):

25 1.00-1.80 (m, 14H), 1.40 (s, 6H), 2.95 (s, 2H), 3.00-3.50 (m, 17H), 6.50 (dd, 1H),

6.65 (dd, 1H).

1 -Cyc|openty|-3-[6-[4-(2,3-dihydro-2,2-dimethylbenzofuran-7-yl)-1-piperaziny|]-1-

hexyl]-2-imidazolidinone,oxalate, Znn, mp: 132-34 °C. 1H NMR (8, DMSO): 1.15-

1.75 (m, 14H), 1.40 (s, 6H), 2.95 (s, 2H), 2.95-3.10 (m, 4H), 3.15-3.45 (m, 12H),
so 4.00-4.15 (m, 1 H), 6.65 (d, 1H), 6.75 (t, 1H), 6.85 (d, 1H).

1 -[2-[4-(5-Chloro-2,3-dihydro-3,3—dimethyl)-7-benzofurany|)-1-piperazinyl]ethyI)-3-
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cyclopentyl—2—imidazolidinone, oxalate, 200, mp: 104-7 °C. 11-! NMR (CDCI3) 8 1.25
(s, 6H), 1.40-1.75 (m, 8H), 3.00 (t, 2H), 3.05-3.15 (m, 4H), 3.20-3.35 (m, 8H), 3.40
(t, 2H), 4.00-4.15 (m, 1H), 4.25 (s, 2H), 6.70 (d, 1H), 6.90 (d, 1H). _
1—[6-[4-(5-Chlo'ro-2,3-dihydro-3,3-dimethyl)-7-benzofuranyl)-1-piperazinyl]-1-hexyl]—

3-cyciopentyl-2-imidazolidinone, oxalate, 2pp, mp: 125—27 °C. 1H NMR (CDClg) 5

1.25 (s, 6H), 1.20-1.75 (m, 16H), 2.95 .(t, 2H), 3.00 (t, 2H), 3.10-3.40 (m, 12H),
4.00-4.15 (m, 1H), 4.25 (s, 2H), 6.70 (d, 1H), 6.90 (d, 1H).

1-[3—[4-_(7-Chloro-2,3-dihydro-2,2-dimethyl)-4-b enzofuranyl)-1 -piperazinyl]-1-
propyI]-3—cyclohexy|-2-imidazolidinone, oxalate, 2qq, mp: 123-33 °C. 1H NMR

(CDCla) 5 0.95-1.50 (m, 5H), 1.45 (s, 6H), 1.50-1.65 (m, 3H), 1.65-1.90 (m, 4H),

2.85-3.30 (m, 18H), 3.35-3.50 (m, 1H), 6.45 (d, 1H), 7.10 (d, 1H).

EXAMPLE 3

1-(1,4-Benzodioxan-S-yl)-4-(3-cyclohexylthio-1-propyl)piperazine S-oxide, oxalate,
33

A solution of 1-(1,4-benzodiOxan-S-yI)—4—(Socyclohexylthio-1-propyl)piperazin (7 g)

in tetrahydrofuran (70 ml) was cooled to 0 °C followed by portionwise addition of m-

chloroperbenzoic acid (6.4 g) keeping the temperature at 0 °C. After stirring for 3 h
at 0 °C aqueous sodium carbonate (20% solution, 100 ml) was added. The phases

were separated and the aqueous phase was extracted with methylene chloride.
The combined organic phases was concentrated in vacuo and the resulting oil

‘applied to asilica gel column (eluent: ethyl acetat/methanol/diethylamine= 88:8:4).
The title compound crystallized as the oxalate salt from an acetone/methanol

mixture by addition of oxalic acid. Yield: 1.5 9, mp: 113-15 °C. 1H NMR (5, DMSO):

1.00-1.50 (m, 6H), 1.55-2.20 (m, 7H), 2.55-2.95 (m, 4H), 2.55-3.35 (m, 8H), 4.15-
4.35 (m, 4H), 6.50 (d, 1H), 6.55 (d, 1H), 6.75 (t, 1H).

EXAMPLE 4

1 -[3-[4-(1 ,4-Benzodioxan-5-yl)-1-piperazinyl]-1-propyl]-3-benzyl-2-imidazolidinone,

hydrochloride, 4a. '
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filtered, and concentrated in vacuo. The product, 1-(1,4-benzodioxan-5-yl)-4-

cyanomethylpiperazine, was obtained as an oil (17.4 g) which was sufficiently pure

for use in the next step.

A suspension of lithium aluminium chloride (8.2 g) in dry ether (170 ml) was treated

dropwise with a solution of aluminium chloride (8.2 g) in ether (170 ml) under
cooling. After stirring for half an hour at room temperature a solution of 1-(1,4-

benzodioxan-5-yl)-4~cyanomethylpiperazine (9.4 g) in dry tetrahydrofuran (250 ml)

was added dropwise at 15 °C. After reflux for 1.5 h the mixture was cooled and

conc. sodium hydroxide solution (40 ml) was added dropwise. Filtration and

removal of solvent in vacuo gave an oil which was dissolved in methylene chloride
and dried over magnesium sulfate. Removal of solvent in vacuo gave 1-(2—amino-1-

ethyl)-4-(1,4-benzodioxan-5-yl)piperazine (9.1 g) as a viscous oil.

A mixture of 1-(2-amino-1-ethyl)-4-(1,4-benzodioxan-5—yl)piperazine (9.1 g), bromo-

acetaldehyde dimethylacetale (6.5 g), potassium iodide (0.5 g), and potassium

carbonate (4.8 g) in 1 ,4-dioxan (200 ml) was refluxed for 16 h. Water was added
followed by extraction with ethyl acetate. The organic phase was concentrated in

vacuo leaving an oil which was applied to a silica gel column (eluent: ethyl acetate/me-

thanol = 1:3). The product, 1-(1,4-benzodioxan-S-yl)-4-[2—(2,2-dimeth0xy-1-ethylami-

no)-1-ethyl]piperazine, was obtained as an oil (4.7 g).

A solution of 1-(1,4-benzodioxan-5-yl)-4-(2-(2,2-dimethoxy-1-ethylamino)-1-ethyl)pi-

perazine (2.3 g) and 4-fluorophenyl isocyanate (0.9 g) in methylene chloride (100

ml) was refluxed for 2 h. Removal of solvent in vacuo gave an oil which was

purified on a silica gel column (eluent: ethyl acetate/methanol: 3:1). The product,
1 -(1,4-benzodioxanS-yl)—4(2-(N(2,2dirrethoxy1-ethyl)N_-(4-fluonphenyam'nocarbanyl)

amino)-1-ethyl)piperazine, was obtained as a solid (2.5 g).

A solution of 1-(1,4-benzodioxan-5-yl)4-(2—(N-(2,2-dimethoxy-1-ethyl)—N~(4-f|uoro-

phenylaminocarbonyl)amino)-1-ethyl)piperazine (2.5 g) and-3 M hydrochloric acid
(2.5 ml) in ethanol (50 ml) was stirred at room temperature for 72 h. The title
compound was collected by filtration as the hydrochloride. Yield: 1.2 9, mp: 301-5

°C. 1H NMR (5, DMSO): 3.00-3.60 (m, 10H), 4.05 (t, 2H), 4.20-4.35 (m, 4H), 6.55 (t,

2H), 6.75 (t, 1H), 6.80 (d. 1H). 7.00 (d, 1H), 7.25 (t, 2H), 7.65-7.80 (m, 2H).

In a similar manner was also prepared:
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A solution of 1-[3-[4-(1,4-benzodioxan-5-yl)-1-piperazinyl]--1-propyl]-2-imidazoli-
dinone (prepared from 1-(1,4-benzodioxan-5-yl)piperazin and 1-(3-chloro-1-propyl)-

2-imidazolidinone by the method described in EXAMPLE 2) (2.5 g) and

benzaldehyde (2.3 g) in glacial acetic acid (30 ml) was treated portionwise with

sodium borohydride (0.6 g) keeping the temperature at 10 °C. After stirring for 40

min. at room temperature additional benzaldehyde (2.3 g) and sodium borohydride

(0.6 g) was added and the mixture stirred for 16 h at room temperature. Removal of

solvent in vacuo gave a heavy oil which was applied to a silica gel column (eluent:

ethyl acetate/6thanol/triethylamine = 10:1 :1). The title compound was isolated as a

viscous oil which crystallized as the hydrochloride from an acetone/ether mixture by

addition of an ether solution 0f dry HCI. Yield: 2.8 9, mp: 181-91 °C. 1H NMR (5',

DMSO): 1.90-2.10 (m, 2H), 3.00-3.25 (m, 10H), 3.30 (t, 2H), 3.35-3.65 (m, 4H),

4.20 (s, 4H), 4.25 (s. 2H). 6.50.(d. 1H), 6.55 (d, 1H), 6.75 (t, 1H), 7.00 (b, 2H), 7.20-

7.40 (m, 5H). ' '

In a similar manner-were also prepared: )

1-[3-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl]-1-propyl]-3-ethyl-2-imidazolidinone,

hydrochloride, 4b, mp: 240-43 °C. 1H NMR (8, DMSO): 1.00 (t, 3H), 1.85-2.05 (m,

2H), 2.95-3.35 (m, 14H), 3.35-3.65 (m, 4H), 4.25 (s, 4H), 6.35 (b, 2H), 6.50 (d, 1H).

6.55 (d, 1H), 6.75 (t, 1H).

1-[3-[4-(1 ,4-Benzodioxan-5-yl)-1 -piperaziny|]-1-propyl]-3-0yclohexyl-2-imidazo-

lidinone, hydrochloride, 4c, mp: 189-200 °C. 1H NMR (8, DMSO): 0.95-1.50.(m,

5H), 1.50-1.65 (m, 3H), 1.65—1.85 (m,-2H), 1.90-2.10 (hep, 2H), 3.00-3.35 (m, 12H),

3.35-3.60 (m, 5H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H).

EXAMPLE 5

1-[3-[4-(1 .4-Benzodioxan—5-yl)—1-piperazinyl]-1ethyl]-1 ,3-dihydro-3—(4—fluorophenyl)-

2-imidazolone, hydrochloride, 5a.

A solution of 1-(1,4-benzodioxan-5-yi)piperazin (11 g) and triethylamine (7 ml) in N-

methyl—2-pyrrolidinone was treated dropwise with chloroacetonitrile (4.5 9). After

stirring for 2 h at 100 °C the mixture was poured onto ice and extracted with ethyl

acetate. The organic phase was washed with water, dried over magnesium sulfate,
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1-[3-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl]-ethyI]-1,3-dihydro-3—phenyl-2-

imidazolone, hydrochloride, 5b, mp: 295-300 °C. 1H NMR (5, DMSO): 3.00-3.60

(m, 10H), 4.05 (t, 2H), 4.20-4.30 (m, 4H), 5.50 (t, 2H), 6.70 (t, 1H), 6.80 (d, 1H),

7.00 (d, 1H), 7.20 (1, 1H). 7.45 (t_, 2H), 7.70 (d, 2H).

EXAMPLE 6 ,

1-(2-Cyclohexylsulfonyl-1~ethyl)-4-(2,3-dihydrobenzofuran-7-yl)piperazine, maleate,
6a.

A solution of 2-cyclohexylsulfonylethanol (22 g) and triethylamine (30 ml) in

methylene chloride (200 ml) was treated dropwise with a solution of methanesul-

fonyl chloride (15 ml) in methylene chloride (100 ml) at 10 °C. After stirring for 2 h

at room temperature the mixture was washed with water, dried over magnesium

sulfate and concentrated in vacuo leaving the product, cyclohexyi vinyl sulfone, as

an oil (19 g).

A solution of cyclohexyi vinyl sulfone (2.4 g) and.1-(2,3:dihydrobenzofuran-7-

yl)piperazine (2.5 g) in methylene chloride (50 ml) was stirred at room temperature

' for 16 h. Removal of solvent in vacuo left an oil' which was applied to a silica gel

20

25

column (eluent: ethyl acetate/methanol/diethylamine = 97:2:1). The title compound
was obtained as an oil which crystallized as the maleate salt from acetone by

addition of maleic acid. Yield: 3.4 9, mp: 178-79 °C. 1H NMR (5, DMSO): 1.00-1.50

(m; 5H), 1.50-1.70 (m, 1H), 1.75-1.90 (m, 2H), 2.00-2.15 (m,‘2H), 3.00-3.35) (m,
13H). 3.45 (t, 2H), 4.50 (t, 2H), 6.10 (s, 2H), 6.65 (d, 1H), 6.75 (t, 1H), 6.85 (d, 1H).

EXAMPLE 7

1-Cyclopenty|-3-[2-[4-[1-(4-fluorophenyl)-4-indolyl]-1-piperazinyl]ethyl]-2-imidazoli-

dinone, oxalate, 7a.

A mixture of 2y (1.3 g), 4-fluoroiodobenzene (2.0 g), cupper powder (0.2 g),

30 potassium carbonate (0.8 g) in N-methyl-pyrrolidinone (20 ml) was kept at 170 °C
under stirring for 5 h. After cooling the reaction mixture was filtered and water (200

ml) added followed by extraction with dichloromethane (2 x 100 ml). Removal of
solvent in vacuo and purification by flash chromatography (silica gel, ethyl acetate/
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triethylamine 95:5) gave the free base as a solid (0.8 g). The title oxalate sait

, crystallized by addition of oxalic acid to an ethanol solution of the base. Yield: 0.7
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9, mp: 210-12 °c. 1H NMR (6, DMSO): 1.40-1.75 (m, 8H), 3.10 (1. 2H), 3.20-3.45

(m, 16H), 4.05-4.15 (m, 1H), 6.65 (d, 1H), 6.70 (dd, 1H), 7.05-7.15 (m, 2H), 7.40 (t,

2H), 7.55-7.65 (m, 3H).

EXAMPLE 8

4-[4-[2-(3-Cycl0pentyl-2-imidazolidinon-1-y|)ethy|]-1-piperazinyl]-2-benzofuranyl-

carboxamide, hydrochloride, monohydrate, 8a.

A solution of 2cc (1.0 g) in a mixture of cone. ammonia (50 ml) and tetrahydrofuran

(25 ml) was kept at 50 °C for 48 h. Extraction with ether (3 x 50 ml), drying over

magnesium sulfate, and removal of solvent in vacuo gave the free base as an oil.

Addition of an etheral solution of HO] to an ethantheptane solution of the base

gave the title hydrochloride salt. Yield: 0.5 9, mp: 166-70 °C. 1H NMR (5, DMSO):

1.40-1.75 (m, 3H), 3.20-3.85 (m, '16H), 4.05-4.15 (m, 1H),.6.80 (d, 1H), 7.25 (d,

1H), 7.35 (t, 1H), 7.65 (b, 1H), 7.80 (s, 1H), 8.10 (b, 1H), 11.15 (b, 1H).

EXAMPLE 9

1-Cyclopentyl—3-[2-[4-(7-indolinyl)—1-piperazinyl]ethyll-Z-imidazolidinone, 9a.

A solution of 2u (1‘.3 g) in trifluoroacetic acid was treated portionwise over 3 h_ with

sodium cyanoborohydride (0.6 g) at room temperature. After additional stirring for
0.5 h the mixture was poured onto ice followed by extraction with ethyl acetate (3 x .

100 ml) Removal of solvent in vacuo and purification by chromatography (silica

gel, ethyl acetate/triethylamine 96:4) gave the title compound as a Crystalline

material. Yield: 0.2 9, mp: 130-32 °C. 1H NMR (8, CDClg): 1.40-1.85 (m, 8H), 2.55

(t, 2H), 2.55-2.70 (m, 4H), 2.95-3.05 (m, 4H), 3.05 (t, 2H), 3.20-3.45 (m, 6H), 3.55

(t, 2H), 4.25 (hep, 1H), 6.65-6.75 (m, 2H), 6.80-6.90 (m, 1H).

EXAMPLE 1O

1-Cyc|ohexyl-3-[4-[4~(2,3-dihydro—2,2-dimethylbenzofuran-7Lyl)-1 ,2,3,6-tetrahyd ro-

pyrid-1-yl]-1-butyl]-2-imidazolidinone, oxalate, 1 0a.
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A mixture of 2,3-dihydro-2,2-dimethylbenzofuran (25 g) and tetramethylethylene-

diamine (46 g) in heptane (250 ml) was treated dropwise at room temperature with

1.6 M BuLi in hexane (250 ml). After stirring for 1.5 h at 30-40 °C the mixture was

cooled to -40 °C and 1-benzyl-4-piperidinone (32 g) was added dropwise at -40 °C.

The reaction mixture was allowed to warm to room temperature during 3 h followed

by quench with water. After concentrating the reaction mixture in vacuo

dichloromethane (500 ml) was added followed by wash with water (3 x 500 ml).

Removal of solvent in vacuo gave an oil which was purified by flash chromatogra-

phy (silica gel, he‘p't'ane/ethyl acetate/triethylamine 50:4822) giving an oil. Addition of

heptane gave the product, 7—(1-benzyl-4-hydroxy-4-piperidinyl)-2,3-dihydro-2,2-

dimethylbenzofuran as a solid (11 g).

The obtained solid was dissolved in trifluoroacetic acid (156 ml) and refluxed for 1

h. The mixture was poured onto ice followed by basification with com. NaOH.

Extraction with dichloromethane (3 x 100 mi) and removal of solvent in vacuo gave

an oil which was applied to a silica gel flash column (eluent: ethyl acetate/hep-

tane/triethylamine 50r4822) giving 7-(1-benzyl-1,2,3,6-tetrahydropyrid-4-yl)-2,3-

dihydro-2,2-dimethylbenzofuran as an oil (5.0 g). '
The product was dissolved in trichloroethane (15 ml) and added dropwise to ethyl

chloroforrhate (20 ml) at reflux temperature. After reflux for 1 h the volatiles were

removed in vacuo leaving crude 7-(1-ethoxycarbonyl-1,2,3,6-tetrahydropyrid-4-yl)-

2,3-dihydro-2,2-dimethylbenzofuran as an oil (4.5 g). The crude product was

dissolved in ethanol (50 ml) and solid KOH (3 g) was added. After reflux for 20 h

the mixture was poured into water followed by extraction with ethyl acetate. The or-

ganic phase was dried over magnesium sulfate and the solvent removed in vacuo

leaving crude 2.3-dihydro-2,2~dimethyl-7-(1,2,3,6-tetrahydropyrid-4-yl)-benzofuran

as an oil (2.9 g). The crude product was sufficiently pure for use in the final step.

The obtained product was alkylated with 1-cyclohexyl-3-(4—chloro-1-butyl)-2-imida-

zolidinone (4.5 9) according to the method described in EXAMPLE 2 giving the free

base of the title compound as an oil (2.7 g). The oxalate salt crystallized by addition

of oxalic acid to an acetone solution of the base. Mp: 132-35 °C. 1H NMR (8,

DMSO): 0.95-1.80 (m. 14H), 1.40 (s, 6H), 2.65-2.75 (m. 2H), 2.95 (s, 2H), 3.00-

3.10 (m, 5H). 3.20-3.25 (m, 4H), 3.25-3.35 (m, 3H), 3.40-3.50 (m, 1H), 6.30 (m,

1H). 6.80 (t, 1H), 7.10 (t, 2H).
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EXAMPLE 11

1-Cyclohexyl—3-[4-[4—(2,3-dihydro-2,2-d imethylbenzofuran-7-yl)-1 -p iperidinyl]-1 -

butyl]-2-imidazolidinone, oxalate, 11a.

A mixture of 10a, oxalate (1.0 g) and 5% Pd/C (0.2 g) in ethanol (20 ml) was kept

under a hydrogen atmosphere at 4 atm. of pressure for 36 h. Filtration, removal of

solvent in vacuo and addition of acetone/ether gave the title compound as a

crystalline‘solid. Yield: 0.5 9, mp: 150-54 °C. 1H NMR (5, DMSO): 0.95-2.05 (m,

18H), 1.40 (s, 6H), 2.80-3.10 (m, 8H), 3.15-3.25 (m. 4H), 3.35-3.50 (m, 3H). 6.75 (t,

1H). 6.90 (d, 1H), 7.05 (d, 1H). -

EXAMPLE 12

1-[2-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl]ethyI]-3-(4-fluorophenyl)-2(3 H)-

benzimidazolone, 12a.

A mixture of 1-(2-hydroxyethyl)benzimidazolone (J. Davoll, J. Chem. 800., 1960,

308) (9 g), 4-fluoroiodobenzene (23 g), potassium carbonate (8.0 g). cupper(l)
iodide (1 g), and zinc oxide (0.5 g) in N_-methyl-2(3H)-pyrrolidinone (100 ml) was

kept at 155 °C for ‘4.5 h. After cooling. water (500 ml) was added followed by

extraction with ethyl acetate (3 x 200 ml). The organic phase was washed with

water and saturated calcium chloride solution and dried over magnesium sulfate.

Removal of solvent in vacuo gave an oil which was purified by chromatography

‘ (silica gel. ethyl acetate) giving 1-(4-fluorophenyl)-3-(2-hydroxyethyl)-2(3H)-
benzimidazolone (2 g) as a solid, mp: 124-26 °C.

The oil was dissolved in dichloromethane (60 ml) and thionyl chloride (10 ml) and

dimethylformamide (0.5 ml) was added followed by reflux for 16 h. Removal of

volatiles in vacuo gave 1-(2-chl0roethyl)—3-(4-fluorophenyl)-2(3I-o-benzimidazolone

(2 g) as an oil.

The obtained chloride was treated with 1-(1,4-benzodioxan-S-yl)piperazine (2.4 9)

according to the method described in EXAMPLE 2 giving the title compound as a

crystalline material._Yield: 1.7 g, mp: 161 —62 °C. 1H NMR (5, CDCla): 2.55-2.65 (m,

4H), 2.70 (t, 2H), 2.85-2.95 (m, 4H). 4.05 (t, 2H), 4.15-4.25 (m, 4H), 6.35-6.50 (m,

2H), 6.70 (t, 1 H), 6.95-7.20 (m, 3H), 7.30 (d. 1H). 7.40 (t, 2H), 7.55-7.65 (m, 2H).
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EXAMPLE 13

1-[4-[4-(1,4—Benzodioxan-5-yl)-1-piperazinyl]-1-butyli-3-(4-fluorophenyl)-2(3H)-

benzimidazolone, 13a.

A solution of 1-(4-fluorophenyl)-3-(1-propen-2—yl)-2(3H)-benzimidazolone (prepared

by arylation of 1-(1-propen-2-yl)-2(3-H)-benzimidazolone (J. Davoll, J. Chem. Soc,
1960, 308) according to the method described in EXAMPLE 12) (5 g) in ethanol

(100 ml) was treated with cone. hydrochloric acid (50 ml) at room temperature.

After stirring for 1.5 h water (150 ml) was added. The resulting precipitate was col-

lected by filtration and dried. Yield: 4 g of 1-(4-fluorophenyl)-2(3H)-benzimidazol-

one, mp: 209-10 °C. '

The 4 g of product was dissolved in tetrahydrofuran (100 ml) followed by addition of

potassium tert-butoxide (3.0 9) during 5-10 min. After stirring for 10 min 1,4-

dibromobutane (15ml) was added followed by heating to 50 °C for 5 h. After

filtration and removal of solvent the remaining oil was purified by column chromatogra-

phy (silica gel, heptane, heptane/ethyl acetate 1:1). The product, _1-(4-bromo-1-

butyl)-3-(4-fluorophenyl)-2-imidazolidinone, (5.0 g) was obtained as an oil.

Treatment of the oil (2.5 g) with 1-(1,4-benzodioxan-5-yl)piperazine (2.5 9)

according to the method described in EXAMPLE 2 gave the title compennd as a

crystalline material.’Yiel'd: 1.9 9, mp: 145-47 °C. 1H NMR (8, CDCb): 1.55-1.75 (m,

2H), 1.80-1.95 (m, 2H), 2.45 (t, 2H), 2.55-2.70 (m, 4H), 3.00-3.15 (m, 4H). 4.00 (t, -

2H), 4.20-4.40 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H), 7.00-7.30 (m, 6H), 7.45-

7.55 (m, 2H). .

EXAMPLE 14

1 -Cyclopentyl-3-[2-[4-( 2-phenylbenzofuran-7-yl)-1 -piperazinyl]ethyl]-2-imidazolidi-

none, oxalate, 14a.

A mixture of 2ii (1.1 g), 5% Pd/C, glacial acetic acid (2 ml) and ethanol (100 ml)

was kept under a hydrogen atmosphere at 4 atm. of pressure for 72 h. Filtration

and removal of solvent in vacuo gave an oil which was dissolved in ethyl acetate

(15 ml). Addition of oxalic acid gave the title compound. Yield: 0.5 9, mp: 182-83
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°C. 1H NMR (5, DMSO): 0.95-1.80 (m, 8H), 2.95-3.15 (m, 4H), 3.15-3.35 (m, 8H),

3.40-3.60 (m, 4H), 6.80 (d, 1H), 7.15 (t, 1H), 7.25 (d, 1H), 7.35-7.45 (m, 2H), 7.50

(t, 2H), 7.95 (d, 2H).

1-CyclopentyI-3-[2-{4-(2,3—dihydro-3,3-dimethyl)-7-benzofuranyl)-1-piperazinyi]ethyl]-

2-imidazolidinone, oxalate, 14b, mp: 94-98 °C. 1H NMR (CDCls) 8 1.25 (s, 6H),

1.40-1.75 (m, 8H), 3.00 (t, 2H), 3.05-3.35 (m, 12H), 3.40 (t, 2H), 4.00-4.15 (m, 1H),

4.20 (s, 2H), 6.65-6.75 (m, 1H), 6.75-6.85 (m, 2H). '

1-Cyclopentyl-3-[6-[4-(2,3-dihydro-3,3-dimethyl)-7-benzofuranyl)-1-piperazinyl]-1-

hexyl]-2-imidazolidinone, oxalate, 14c, mp: 128-31 °C. 1H NMR (CDCI3) 8 1.25 (s,

6H), 1.20-1.75 (m, 16H), 2.95-3.10 (m, 4H), 3.15-3.40 (m, 12H), 3.95-4.10 (m, 1H),
4.20 (s, 2H),6.65-6.75 (m, 1H), 6.75-6.90 (m. 2H). "
1-Cyclohexyl-3-[3-[4-(2,3-dihydro-2,2-dimethy|)-4-benzofurany|)-1-piperazinyl]-1-

propyl]-2-imidazolidinone, oxalate, 14d, mp: 181-83 °C. 1H NMR (c0013) 5 70.95-

1.45 (m, 5H), 1.35 (s, 6H), 1.50-1.65 (m, 3H), 1.65-1.90 (m, 4H), 2.80-3.00 (m, 4H),

3.00-3.30 (m, 14H), 3.40-3.55 (m, 1H), 6.35 (d, 1H), 6.40 (d, .1H), 7.00 (t, 1H).

Pharmacology

The compounds of Formula I have been tested according to established and

reliable pharmacological methods for determination of the affinity to the 5-HT”,

receptor and for detemination of the efficacy of the compounds with respect to said

receptor. The tests were as descibed in the following.

Inhibition of 3H-8-0H-DPAT Binding to Serotonin 5-HT“ Receptors in Rat

Brain in vitro. . '

By this method the inhibition by drugs of the binding of the 5-HT1A agonist 3H-8-

OH-DPAT (1 nM) to 5-HT1A receptors in membranes from rat brain minus cerebell-

um is determined in vitro . Accordingly, this is a test for affinity for the 5-HT1A

receptor. The assay was performed as described by Hyttel et al., Drug Dev. Res.

1 988, 15, 389—404.
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Antagonism of the Discriminative Stimulus Properties Induced by 8-OH-DPAT
in Rats.

This test is used to determine the 5-HT1A receptor antagonistic effect of a test com-

pound in vivo. A related method is. described by Tricklebank, M. D., et al, Eur. J.
5 Pharmacol. 1987, 133, 47-56; Amt, J. Pharmacology& Toxicology, 1989, 64, 165.

PROCEDURE

Male Wistar rats are trained to discriminate between 8-OH-DPAT (0.4 mg/kg, i.p.,.
15 min pretreatment) and physiological saline in operant chambers equipped with

to two response levers. Between the levers a dipper is placed, where water rewards

(0.1 ml) are presented. The rats are water deprived for at least 24 h and work in a
fixed ratio (FR) schedule (final FR=32). .
Following 8—OH-DPAT administration, responding is reinforced only on a designa-

ted (drug) lever, whereas responding on the opposite lever has no consequences.
15 Following saline administration, responding is reinforced on the lever opposite to

the. drug lever. Drug and saline trials alternate randomly between days. The level of
discrimination accuracy is expressed as the percent drug responses and is

calculated as the number of correct responses x100 divided by the sum of the

correct and incorrect responses before the first reward. The time to the first reward
20 is also recorded as a measure of reaction time. When stable accuracy (mean

correct responding: 90%; individual rats at least 75% correct responding) is
obtained test sessions are included between training days. Test compound is '
injected so. or p.o. at appropriate time before 8---QH-DPAT and the test begins 15
min after 8-OH-DPAT injection. The test trial is terminated when a total of 32

25 responses are made on either lever or when 20 min have elapsed. No reward is

given and the rats have free access to water for 20—30 min after the test. The
effects are expressed as per cent inhibition of drug responding. Only results from

rats making at least 10 responses on one lever are included in data analysis.
Furthermore, only test sessions in which at least half of the rats respond are

30 included.

The per cent inhibition of drug response obtained for each dose of test compound
is used to calculate E050 values by log-probit analysis.
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Generalizationto the Discriminative Stimulus Properties Induced by 8-OH-

DPAT in Rats

This test is used to determine the 5-HT1A receptor agonistic effect of a test com-

pound in vivo. A related method is described by Tricklebank, M. D., supra; Amt, J.

Pharmacology & Toxicology, 1989, 64, 165.

PROCEDURE

The procedure is the same as for the antagonism test mentioned above, except

that the test compoundis substituted for 8-OH-DPAT and injected so. usually 30

min or 45 min, respectively, before beginning of the test.

The per cent drug responce obtained for each dose of test compound is used to

calculate E055 values by log-probit analysis.

Inhibition of-S-MeO-DMT-lnduced 5-HT Syndrome in Rats

The so-called 5-HT syndrome is a characteristic pattern of behaviours which are

induced by 5-HT ag'onists with effects on 5-HT, possibly 5-HT1A receptors (Smith,

L.M. and Peroutka, S.J., Phanmacol. Biochem. & Behaviour,1986, 24, 1513; Trickle-

bank, M. et al, Eur. J. Pharmacol. 1985, 117, 15). This test is a test for determining

the antagonist effects of a test compound on 5-HT1A receptors in vivo by measur—

ing the ability to inhibit 5-MeO-DMT induced 5-HT syndrome.

PROCEDURE

, Male Wistar rats (Mol2Wist) weighing 170-240 g are used. Test substance is

injected so. before 5-MeO-DMT 5 mg/kg, s.c. Four rats are used for each dose. A

control group pretreated with saline is included each test day. 10, 15 and 20 min

later the rats are observed for presence of serotonin (5~HT) syndrome. The

following symptoms are recorded: 1) forepaw treading (“piano playing”), 2) head
weaving and 3) hindleg abduction. Furthermore, flat motility is scored. Each part of

the syndrome is scored as follows: marked effect (score 2), weak syndrome (score

1) and no effect (score 0). The scores of the three observation periods are added.

Thus the maximum obtainable score for four rats is 24. The effect of the test

substance is expressed as percent inhibition relative to the control group.

The percent inhibition of the piano playing syndrome is used as the response and
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EDSO value are calculated by log-probit analysis.

The test results are shown in the following Tables 1 - 3:

5 TABLE 1: 3H 8—0H-DPAT BINDING DATA (leo values in nM)
________________________————————————-——

Compound No. ICSO Compound No. leo
_____________________.___—_———————

1o

1 a 2.6 2ee 43

1 b 7.8 2ff 6.6

1c 2.6 299 2.8
1 d 190 2hh 130

15 ‘ 1 e 23 2ii 300
11‘ 1 .1 2i] . 1 .1

2a 16 . 2kk 5.7

2b 1 8 2H 10
2c 1 3 2mm 1 .7

20 2d .17 " ‘ ‘ ‘2nn 5.4
2e 0.45 200 44

2f 54 2pp 20

2g 37 2qq - 300
2h 28 3a - 1 .8

25 2i ' 30 4a 1 8

2] 53 4b 40
2k 1 5 4c 1 9
2| 72 5a 1 1

2m . 1 2 5b 1 2
so Zn 3.2 Ba 220

20 51 73 51000

2p 3.7 . 8a ' 3.9
2q 1 3 9a 230
2r . 23 1 0a ' 1 .2

35 25 32 1 1 a 3.5
2t 15 12a 36
2u 1 1 0 133 22
2v 71 14a 9.7
2x 75 1 4b . 38

4o 2y 28 14c 7.5
22 34 1 4d 22
2aa 1 1 Buspirone 41
2bb 0.92 Gepirone 310
-2cc 83 Ipsapirone 1 7

45 2dd 0.5 Flesinoxane 4
______________________—————————————-——
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It is seen from Table 1 that most of the compounds of the present invention bind to

the 5-HT1A receptor with affinities comparable to reference compounds such as

buspirone, gepirone, and flesinoxane.

5 TABLE 2: 8-OH-DPAT CUE DATA (ED50 values in umol/kg, s.c.)
 

 
Compound No. Antagonism Agonism

10

' 1a >062 0.034

1 b NT 0.099

1 c NT 0.069

1 e >10 see note a)

15 11 NT 0.052

2a >11 3.1

2b _ 2.7 >1 1

2c >2.6 0.76

2d 6.3 see note b)

20 2e 6.1 see note 0)
2f - NT 40

29 >1 1 1.6
2m ' NT 2.3

2n NT ‘ 0.13

25 20 23 27

2p NT 1.1
2y 1.9 NT
2bb NT 0.036

3a NT 0.020

so 5a NT 1.8 .

Buspirone NT 0.62
Gepirone NT 0.81
lpsapirone NT ‘ 1.6
Flesinoxane NT 0.38

35 _______________________

note a): partial agonist, 30 - 75% response at 0.04 - 10 umol/kg
note b): partial agonist, 30 - 50% response at 0.08 - 19 umol/kg
note c): partial agonist, 20 - 60% response at 0.6 - 2.4 umol/kg

40

it is seen from Table 2 that the compounds of the present invention both include

agonists and antagonists as determined in the B-OH-DPAT cue model.

Page 261



Page 262

WO 94/13659 . PCTlDK93/00414

37

TABLE 3: INHIBITION OF 5-MeO-DMT INDUCED 5-HT SYNDROME

(5050 values in umol/kg, s.c.)
 

 
5 Compound No. E050

1 a 2.3

1 b ' 9.5

10 1 c 12
1 e 5.1

' 11‘ 0.47

23 6.6

2b 8.9

15 2c 15

2d 10

2e 4.7

21 28

2g ’ 10
20 20 9.0

2p 4.2

2y 2.7
2bb 0.78

3a 5.2

25 5a 12

Buspirone 4.3

Gepirone 32

Ipsapirone 26
Flesinoxane >44 '

30 

It is seen from Table 3 that the compounds of the present invention are antagonists

in the 5-MeO-DMT inhibition test. '

35 Furthermore, the compounds of the invention were tested with respect to affinity for

the 0:1 adrenoceptors and for the dopamine Dz receptor by determining their ability

to inhibit the binding of 3H-prazosin to 0:1 adrenoceptors (Hyttel, J. et al, J. Neuro—

chem., 1985. 44, 1615; Skarsfeldt, T. et al, Eur. J. Pharmacol., 1986,125, 323) and

the binding of 3H-spiroperidol to Dz receptors (Hyttel et al, J. Neurochem., 1985,

40 44, 1615).

Some of the compounds of the present invention showed high seIectivity for the 5-
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HT1A receptor, while other compounds of the invention showed mixed binding

profiles. A certain class of compounds within this invention showed high affinity to

both 5-HT”, receptors and De receptors. All the mentioned types of compounds are

beneficial in the treatments of various diseases.

It is seen from the above tables 1. 2 and 3 that the present compounds have high

affinities for the 5-HT1A receptor. Furthermore, it is seen that this series comprises

compounds showing effects as partial agonists with medium to low efficacies. In

particular, it is noted that some of the compounds show antagonistic effects in the 5

-MeO-DMT test and very low efficacies in the 8-OH-DPAT cue test. Furthermore,

some of the compounds show both high affinity to 5-HT1A and dopamine 02

receptors and show high efficacy effects in the 8—OH-DPAT cue test.

Formulation Examples

.The pharmaceutical formulations of the invention may be prepared by conventional

methods in the art.

For example: Tablets may be prepared by mixingthe active ingredient with ordinary"

adjuvants and/or diluents and subsequently compressing the mixture in a conven-

tional tabletting machine. Examples of adjuvants or diluents comprise: corn starch,

potato starch, talcum, magnesium stearate, gelatine, lactose, gums, and the like.

Any other adjuvants or additives usually used for such purposes such as colour-

ings, flavourings, preservatives etc. may be used provided that they are compatible

with the active ingredients. ‘

Solutions for injections may be prepared by dissolving the active ingredient and

possible additives in a part of the solvent for injection, preferably sterile water,

adjusting the solution to desired volume, sterilization of the solution and filling in

suitable ampules or vials. Any suitable additive conventionally used in the art may

be added, such as tonicity agents, preservatives, antioxidants, etc.

Typical examples of recipes for the formulation of the invention are as follows:

1) Tablets containing 5.0 mg of Compound 1a calculated as the free base:
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1o

15'

3)

20

25

30 4)

39

Compound 1a 5.0 mg

Lactose 60 mg

Maize starch 30 mg

Hydroxypropylcellulose 2.4 mg

Microcrystalline cellulose ‘ 19.2 mg

Croscarmellose Sodium Type A 2.4 mg

Magnesium stearate . 0.84 mg

PCTlDK93/00414

Tablets containing 0.5 mg of Compound 1f calculated as the free base:

Compound 11‘ 0.5 mg

Lactose 46.9 mg

Maize starch 23.5 mg

Povidone 1.8 mg

Microcrystalline cellulose 14.4 mg

Croscarmellose Sodium Type A 1.8 mg

Magnesium stearate 0.63 mg

Syrup containing per millilitre:

Compound 2bb 2.5 mg

Sorbitol _ 500 mg

Hydroxypropylcellulose ' 15 mg

Glycerol I 50 mg

Methyl-paraben 1 mg

PropyI-paraben 0.1 mg

Ethanol _ 0.005 ml

Flavour ' 0.05 mg

Saccharin natrium 0.5 mg

Water ad 1 ml

Solution for injection containing per millilitre:

Compound 2e . 0.5 mg

Sorbitol 5.1 mg

Acetic acid 0.08 mg

Water for injection ad 1 ml
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CLAIMS

1. A fused benzo compound characterised in that it is'a compound of the

5 general Formula I

, R5 R4 R2

[I <
‘ R6 u ' N—A—@- R1 I

R3
x

R7 93

wherein A is a 2 to 6 membered spacer group selected from alkylene, alkenylene,

10 and alkynylene each of which may be branched or straight chain, or a 3-7

membered cycloalkylene group. said spacer group being optionally substituted with

aryl or hydroxy;

B is a polar divalent group selected from 80, 802, and a group of Formula II,

/2\
-N N— H

Y
W

15

wherein W is O or. S, and Z is selected from —(CH2)n— n being 2 or 3, —CH=CH——,

-COCH2—, +CSCH2—, or 1,2-phenylene optionally substituted with halogen or triiluo-

romethyl;

U is N or CH; the dotted line designates an optional bond, and if it designates a

20 bond U is C;

X is selected from the group of divalent 3 — 4 membered groups consisting of

/ \ / \ / \ / \ / >O O O S S O O O S
‘0.--’ - .- \----’ ---.r S n- ---.l

I > < \‘ ‘> (I; ‘x / \ / \c > {i ‘ ' ’3) S S 8 NH
0 o s s ’ m \'—'-'=/

/ \ / \ / \ / \ \
HN S HN O HN N O NH 8

\- ’ \.---’ .; ¥-—J \-- I x---

Page 265



Page 266

W0 94/13659 ' ' PCT/DIG3I00414

10

15

20

25

41

/\/\/\/\
SN‘ ,N <‘. ','> s\thdq ‘. .' 0V0 V 0V8 SVO

o s 8 HM NH

< < A < 04,; i <:S

I" B "I x“\ N I" \“\N a 3 4'! 3 4'! BN I n N I \ I l I \

\o o’ \s/ o 3 fl

> A \ N//I \“\ N/"I \“> 6I \“\NHN ~. NH a“. N ‘ '
\N N/ \fi’ L"N N'—’"
/\/\/\/\/\/\

OVN NW0 SVN NW8 HNVN NVNH

wherein the dotted lines indicate optional bonds; thereby forming a carbocyclic or

heterocyclic ring fused with the benzene ring ; , V _

R1 is alkyl, alkeriy'l’, cycloaik(en)yl, aryl, cycloalk(en)ylalk(en/yn)yl, arylalkyl, diphe-

nylalkyl, any alkylgroup optionally being substituted with one or two hydroxy

groups, with the proviso that if 2 is 1,2—phenylene and U is N, then R1 is selected

from aryl and substituted aryl;

R2 and R3 are independently hydrogen, lower alkyl or they may be linked together,

thereby forming an ethylene or propylene bridge;

R4, RS, and R3 are independently selected from the group consisting of hydrogen,

halogen, lower alkyl, lower alkoxy, hydroxy, lower alkylthio, lower alkylamino or di-

lower-alkylamino, cyano, nitro. trifluoromethyl and trifluoromethylthio;

R7 and R8 are independently selected from the group consisting of hydrogen,

halogen, trifluoromethyl, lower alkyl, lower alkyl substituted with one or more

hydroxy groups, aryl, cyano, a group -COOR9 and a group —CONR10R11, R9, R10,

and R11 being hydrogen or lower alkyl; any aryl group present being optionally

substituted with one or more substituents selected from haiogen, lower alkyl, lower

alkoxy, hydroxy, lower alkylthio, lower alkylsulfonyl, lower alkyl- or dialkylamino,

cyano, trifluoromethyl, or trifluoromethylthio;

and pharmaceutically acceptable acid addition salts thereof.
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2. A compound according to Claim 1, characterised in that A is a 2 to 6

membered alkylene group.

3. A compound according to Claim 1, characterised in that B is SO, 802 or a

group of Formula II, as defined in Claim 1 wherein W is O and Z is selected from

-—(CH2)n- n being 2 or 3, -—CH=CH— and 1,2-phenylene optionally substituted with

halogen or trifluoromethyl.

4. A compound according to Claim 1, characterised in that X is selected from

the group of-divalent 3 - 4 membered groups consisting of

0<—>O 4v!) o/Q <_—> Nil/V) Q/\NH

4N/\S ””8 \\N s/\) k/\3

5. A compound according to Claim 1, characterised in that R1 is lower alkyl,

aryl, cycloalkyl or aryl-lower alkyl.

6. A compound according to Claim 5, characterised in that R1 is lower alkyl,

phenyi, phenyl substituted with one of the substituents as defined in Claim 1, 05—05

cycloalkyl, adamantyl, phenylélower alkyl optionally substituted with one of the '

substituents as defined in Claim 1 or naphthyl.

7. A compound according to Claim 1 , characterised in that R2 and R3 are both

hydrogen.

8. A compound according to Claim 1, characterised in that R4, R5, and R6 are

each selected from the group consisting of hydrogen and halogen.

9. A compound according to Claim 1 , characterised in that R7 and R8 independent-

ly selected from the group consisting of hydrogen, lower alkyl, aryl, a group

—COOR9, R9 being hydrogen or lower alkyl and a group —CONH2.
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10. A compound according to Claim 9, characterised in that R7 and R8 are

independently selected from the group consisting of hydrogen, lower alkyl, phenyl

optionally substituted with one of the substituents as defined in Claim 1, a group

5 -—COOR9 R9 being hydrogen or lower alkyl and a group —CONH2.

11. A pharmaceutical composition ‘characterised in that it comprises at least one

novel fused benzoderivative according to any of Claims 1-10 or a pharmaceutically

acceptable acid addition salt thereof in a therapeutically effective amount and in

10 combination with one or more pharmaceutically acceptable carriers or diluents.

12. Use of a fused benzoderivative according to Claim 1 or an acid addition salt

thereof for the manufacture of a phannaceutical preparation for the treatment of

anxiety disorders, depression, psychosis, impulse control disorders, alcohol abuse,

15 ischaemic diseases, cardiovascular disorders, side effects induced by conventional

antipsychoticagents and senile dementia.- . .
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La présente invention a pour objet da nouvelles pipérazines 1,4-disubstituées, leur procédé de preparation '
et les compositions phannaceutiques les renfermant.

Elle conceme particuliérement les pipérazines 1,4-disubstituées de fonnule générale I :

X “ E (I)
\

(CH2)... 3. A /
X3

dans laquelle :
— X1. X; at X; :

— identiques ou différents. représentent chacun : un atome d'hydrogene ou d'halogéne, un radical alkyle

en chaine droite ou ramifiée contenant de 1 a 5 atomes de mrbone. un radical hydroxy, un radical alcoxy
ou alkylthio‘oontenant chacun de 1 a 5 atornes de carbona en chaine droite ou ramifiée. un radical tri-
fluorométhyle. un radial nitro. un radical amino. ou un radical acétamido. ou

— deux d'entre eux pris en position adjacenta formant ensemble un radical méthylénedioxy ou un radical
éthylénedioxy ;

— R. représente un atome d'hydrogene ou un radical alkyle en chaine droite ou ramifiée contenant de 1 a
5 atomes de carbona ;

- -D = E- représente : -(CH2)..-(CH2)- ou -CH=CH-

— m at n représentent chacun les valeurs zero, un. deux ou trois a condition qua m + n soit ; 1.
- p représenta zéro ou un nombre entier de 1 a 6. at
— -A—B- représente un des radicaux de formula :

~(CH2)2-O- ; —(CH2)3-0- ; -CH=CH- ; -CH2-CHz- at

-fi-CH=CH-
O

Certains dérivés de formula générale l renferment un atome de carbona asymétrique et de ce fait peuvent
étne dédoublés en isomeres optiques lesquels sont également inclus dans la présente invention.

L'état antérieur de la technique dans ca domaine est fllustré notamment par les demandes de brevet euro-
péen publiées sous les N° 138.280; 185.429. 189.612: 307.061 at 376.607.

Aucune de ces demandes ne décrit ni suggare les dérivés objet de la présente invention, lesquels dérivés
ont une activité pharmacologique du type antagonists 5 HT, A. ce qui n'est pas le ces des dérivés de I'état
antérieur de la technique ci-dessus cite.

La présenta invention a également pour objet le procédé da preparation des derives de fonnule générale
I, caractérisé en ce que I'on condense:

— une pipérazine N-monosubstituéa de formula générale ll :

(II)

dans laquelle le groupe —A-B- a la signification précédemment définia. avec :
— un dérivé de formula générale Ill :
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X1 D \((CH2)p ‘X
X2 \‘5

‘ (III)(CHZM'nX 31
X3

dans laquelle

— X1. X2. )Q. R. -D ,7, E -, m et p ont les sign‘ificafions précédemment définies
et ' -

— X represents un atome d’halogene, on an radical mésyloxy ou tosyloxy.
La condensation s’efiectue de fapon particulierement adequate en opérant dans un solvant approprié tel

que . par exemple. Ia méthyléthylcétone, la méthylisobutylcétone. le toluene, ou le diméthylformamide en pré-
sence d'un accepteur de l'acide formé au cours de la reaction. a une temperature de 20 2. 150°C. Comme accep-
teur, on peut employer par exemple un carbonate de métaux alcalins comma le carbonate de sodium ou une
amine tertiaire comma la lriéthylamine. .

De plus. les dérivés de formula générale l dans laquelle p prend les significations autre que zéro. c’est a
dire les dérivés répondant plus précisément a la formule generals l’ : '

F—\

X1 D X(c"2)P'—N n
X; " 1-: (I')

X ° 3
(CH2)m R1 \ A /

dans laquelle :

—- X1, X2. X3, R1, - D r. E - , m at -A-B- ont les significations précédemment définies et

— p' represents un nombre entier de 1 a 6, ant également été prepares selon une variants du procédé pré-
cédent caractérisée en ce que :

l'on condense :

— la pipérazine N-monosubstituée de fonnule générale ll précédemment définie. avec
— un dérivé de fonnule générale N:

x; D (CH2)p'-1—Cwfl

(IV)

dans Iaquelle :

— X,. X2. X3, R,, - D 2-: E - , m at p' ont les significations précédemment définles ; et
- l'on rédult l'amide ainsi obtenue de formula générale V:
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m

x1 D (C“2)p' I—co —II N

x "E

2 X ° 8 (V)
(CH2)m In \A /

X3

dans laquelle :

— X1, X2, X1, R1, - D 3 E - , m. p' at -A—B- ont les signifimtions précédemment définies .

La condensation des dérivés ll et IV s’effectue de faoon particuliérement adequate en opérant dans un
solvant approprié comme par exemple Ie chlorure de methylene en presence de carbonyldiimidazole.

La reduction de Iamide V s’effectue avantageusement au moyen d'un hydrure double de lithium-aluminium
dans un solvant adéquat oomme par exemple l'éther ou la tetrahydrofurane.

Ce dernier procédé de preparation des dérivés l’ est également indus dans la présente invention.

De plus. les amides de fon'nule générale V sont des produits intermédiaires nouveaux qui font. a ce titre.
partie de la présente invention.

Les matieI'es p'I'emieres de formulas II, III et IV sent soit des produits connus, soit des produits prepares
a partir de composes connus selon des precedes oonnus. eomme precise dans les examples cLapres.

Les derives de formule generate l donnent des sels avec les acides physiologiquement tolérables. Ces
sels sont également Inclus dans la ptésente invention.

Les derives de la presents invention possedent des propriétés pharmacologiques et thérapeutiques inte-
ressantes. En effet. les essais pharmacologiques ont démonlré que les composes de l'invention se component.
in vitro at in vivo. comme des ligands tres puissants et tres sélectifs dm récepteurs de la sérotonine SHTm
avec une activité antagoniste de ce neurotransmetteur au niveau du systems nerveux central, démontrée par
l'étude pharmacologique cl—apres exemplifies.

Cette activitb permet l'uh'lisation des derives de la présente invention dans le traitement des maladies du

systeme nerveux central, notamment de l‘anxiété, la douleur. Ia depression. la psychose, la schizophrenia, la
migraine. les troubles de la cognition. le stress at l'anorexie et des maladies neuroendooriniennes comme le
diabete. -

La présente invention a également pour objet les compositions pharmaceutiques oontenant oomme prin-
cipe actif un dérivé de formula générale I ou un de ses sels physiologiquement tolérables. mélangé ou associé

a un excipient phannaceutique approprié. comme par exemple. le glucose, le lactose le talc, I'éthylcellulose,
Ie stéarate de magnesium ou le beurre de cacao.

Les compositions pharmaceutiques ainsi obtenues se présentent généralement sous fomIe dosée et peu-
vent oontenir de 0.1 a 100 mg de principe actif. Elles peuvent revetir, par example. la forme de oomprimés.
dragées, gélules, suppositoires, solutions injectables ou buvables et etre selon les cas, administrées par voie
orale. rectale ou parentérale a la dose de 0.1 a 100 mg do pn'ncipe aotif 1 a 3 fois parjour.

Les exemplas-suivants illustrent la présente invention, les points de fusion étant déteminés a la platine
chaufiante de Koflei' (K) éventuellement sous microscope (MK).

I Exemgle 1 :

4-(Benzodioxan-5-yI)-1{(benzocyclobutan-1-yl)méttIyI]-pipérazine (R.S) :

CH2~N
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On mélange 4 g (16.4.10‘1 mole) d'iodure de (benzocyciobutan-1-y|)méthyle. 3.61 9 (16.4.1()“3 mole) de
N-(benzodioxan-s-yl} piperazine. 6.95 9 ($55.10*1 mole) de Nazco, et 100 ml de méthylisobutylcétone ; et
chaufie le tout a reflux que l'on maintient pendant 24 heures sous agitation. On concentre le mélange réac-
tionnel a l'évaporateur rotatif, reprend Ie concentrat par CHzclz. Apres lavage a l’eau, on extrait la phase orga-
nique avec une solution normale d'acide chlorhydrique. On alcalinise la phase aqueuse puis I'extrait au CH2CIZ.
Apres séchage et concentxation on obtient 4,4 g d'une huile que l'on cristallise dans l’éther. Le solide obtenu
est recristallisé dans 15 ml d'éther isopropylique. On obtient 1,6 9 de 4-(benzodioxan-5—yl)-1-{(benzocyclobu-
tan—1-y1)méthyl] pipérazine (R.S). P.F.(M.K) : 91-95°C. Rendement : 29 %, qui a été chromatographié sur cou-
che mince (solvents : chlorure de methylene-methanol 90-10).
- RMN (solvant : CDCla)

fi(m) 7.37.0 ppm :mm 6.8 ppm ; 2_H (m) 6.6 ppm : g (m) 4.3 ppm :
MM) 3.7 ppm : mud) 3.4 ppm : flu") 3.10 ppm :& (m) 2.85 ppm :
w (m) 2.7 ppm : m (dd) 2.65 ppm- .

La N-(benzodioxan-S-yI)-pipérazine de’ départ a été préparée selon la méthode décrite dans J. Med. Chem
(1988) 31. 1934. a partir du 1-nitro-2,3-dihydroxybenzene. lui-meme décfit dans J.A.C.S (1953). 3277.

De la meme faoon, ont été préparés les dérivés objets des examples 2 a 5.

Examples 2-5 :

2) Le 4-(benzodioxan-5-yl)-1[2-(benzocyclobutan—1-yl)éthyl]pipérazine (R,S) et son dichlorhydrate P.F.
(M.K) : 215-226°c (avec sublimation a partir de 192°C) (Rendement : 56 %), a partir du bromure de 2-(ben-
zocyclobutan-1-yl)éthyle (lui-meme préparé a partir de I'alcool oorrespondant comme décrit dans la
demands de brevet frangais déposée le 7 novembre 1989 sous la n° 89.14571) et de la N-(benzodioxan-
5-yl) plpérazine. en presence de N32003 par chauffage a reflux dansla méthylisobutylcétone pendant 8heures.

3) La 4—[benzo(1,5)dioxépin-6-yl]-1-[2-(benzocyclobutan-1-yl) éthyl] pipérazine (R.S) et son chlorhydrate,
P.F. (M.K) : 170-210°C (avec sublimation), Rendement : 51 %. a partir du bromure de 2—(benzocyclobu-
tan-1-yl)éthyle et de la N-(benzo(1.5)dioxépin-6-yl)pipérazine, elle-méme décrite dans J. med. Chem.
(1988)3_1.1934. " '

4) La 4-(benzofuran-7-yi)-1-[2-(benzocyclobutan-1-yl)éthyl] pipérazine (R8). et son chlorhydrate P.F.
(M.K) : 192-195 °C (isopropanol) (Rendement : 47%), a partir du bromure de 2-(benzocyclobutan—1—yl)
éthyle et de la N-(benzofuran-7-yl) plpérazine. elle-meme préparée. avec un rendement de 49 %, selon la
méthode décrite dens J. med. Chem (1988) 31. 1934 a pattir du chlorhydrate de di-(2-chloroéthyl)amine
et du chlorhydrate de 7-aminobenzofurane lui-meme obtenu par reduction du 7-nitrobenzofurane.

Ce demier a été prepare a partir du 2-éthoxymrbonyl-7-nitrobenzofurane lul—meme obtenu a partir du 2-
hydroxy-3-nitno benzaldéhyde lui-meme formé par nitration du 2- hydroxybenzaldéhyde.
5) La 4-(benzodioxan—5—yl)-1{2—(3-chlorobenzocydobutan—1-yl)éthyl] pipérazine (R8) et son dichlorhy—
drate P.F.(M.K) :207-21 1 °C (cyanure de méthyle) a partirdu bromure de 2-(3-chlorobenzocyciobutan-1-yl)
éthyle (huile Eb/m mmHg : 80 °C) at de la N-(benzodioxan—S-yl) plpérazine (Rendement: 54 %).
Le bromure de 2-(3-chlorobenzocyclobutan-1-yl)éthyle a été préparé a partir de l'acide (3-chlorobenzocy-
clobutan—1-yl) carboxylique. qui, lraité par LIAI H4 puis le chlorure de tosyle, donne le tosylate de (3-chlo-
robenzocydobutan-1-yl)méthyie P.F (K) : 60-62 °C (Rendement : 84 %). lequel traité par le cyanure de
sodium dans la diméthylsulfoxyde, puls par l’hydroxyde de potassium dans une solution aqueuse d'éthanol
et enfin réduit en acide (3-chlorobenzocyclobutan-1-yl) methyl carboxylique. P.F (K) : 94-96 °C, lequel est
alors traits par LiAlH. puis PBra dans la benzene pour donner le bromure attendu, avec un rendement de
41 %.
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Example 6 :

4-[Benzo(1,5)dioxépin-6-yl]-1-[(benzocydobutan-1-yl)méthyl] pipérazine (R.S) :

/_-——\

CH2—N N

\_/

0 O

\ /

(CH2)3

0n mélange 4 g (13.8.10‘1 mole) de tosylate de (benzocydobutan-1-yl)méthyle, 3,3 g (13,8.10‘3 mole) de
N-benzo(1.5)dioxépin-S-yl)pipérazine. 3.9 ml (27.6.1 04 mole) de triéthylamine et 50 ml de toluene : et chauffe

le tout a reflux que l'on maintient pendant 24 heures. On ooncentre Ie mélange réactionnel é l'évaporateur rotatif
et reprend Ie concenu'at par H20 et CH20lz. On extrait la phase organique avec une solution non'nale d'acide

chlorhydrique. Onalcalinise Ia phase aqueuse puis I’extrait au CHzclz. Apres séchage, on obtient 2.1 g d'un

solide que l'on dissout dans 20 ml d’éthanol. A cette solution éthanolique on ajoute 1 ,7 ml d'éther chlorhydrique
3.5 N et abandonne le tout au réfrigérateur pendant 48 heures. Le précipité formé est filtré. séché. On recueille

2 9 de chlorhydrate de 4-[benzo(1.5)dioxépine—6—yl]—1{(benzocyclobutan-1-yl)méthyl] pipérazine (R.S). P.F.
(M.K) : 248-252°C (avec sublimation a partir de 190°C). Rendement: 37 %, qui a été chromatographié sur cou-
che mince (solvents : chlorure de methylene-methanol. 95-5).

De la meme faoon ont été prepares les dérivés objets des examples 7 a 10.

Example 7-1 0 :

7) La 4—(benzodioxan-5—yl)-1-(indan-2-y|)pipérazine, P.F. (M.K.) : 168-171°C..e partir du tosylate d'indan—

2-er [cf. Bull. Soc. Chem. (1962) p 51] et de N-(benzodioxan-S—yl)pipérazine. (Rendement: 11 %).

8) La 4—(benzodioxan-5-yl)—1{Hbenzocydobutan-1-yl)butyi] pipérazine (R.S) et son fumarate P.F (MK) :
180-183 °C (ethanol). a partir du mésylate de 4—(benzocyclobutan-1-yl)butyle (huile) et du dichlorhydrate
de N-(benzodioxan-S—yl)pipérazine. (Rendement : 44 %).

Le mésylate de 4-(benzocyolobutan-1 -y|) butyle a lque été prepare, avec un rendement de 96 %. en

traitant le 4»(benzocyolobutan-1-yl)butanol (huile) par CH35020I en presence de tn'éthylamine dans le chlorure
de methylene.

9) La 4-[benzo(1 ,5)dioxépin-6—yl}-1—(indan—2—yl)pip6razine. P.F (M.K) : 1 38-140 °C. a partir du tosylate d'in-
den-2 yle et de N-[benzo(1 ,5)dioxépin-6-yl] pipérazine [ct J. Med. Chem. (1988) p 1935] (Rendement : 20
%).

10) La 4-(coumarin-8-yl)-1-(indano2-yl)pipérazine. P.F (MK) : 162-163 °C (acétonitn‘le) a partir du tosylate
d'indan—2 yle et de N-(ooumarin-B-yl) pipérazine P.F (K)>260 °C (sublimation). Rendement : 28 %.
La N-(ooumarin—B-yl) pipérazine a été préparée en faisant réagir la 8-amino ooumarine avec un exces de

chlorhydrate do his (2-chloroéthyl) amine en presence de mtbonate de potassium puis d'iodure da potassium,
en opérant a reflux dans la chlorobenzene.

La 8-aminocoumarine a été obtenue a partir du derive nitré correspondent eelon Archiv. der Pannazie.
(1963), _2_96 (6), 365-369;

lequel dérivé nitré a Iul-méme été prepare a partir de I'o-hydroxybenzaldéhyde. selon Fort. Hase Papers (1975).
§ (2) 109-118
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Example 1 1 :

4-(Benzodioxa n-5-y1)-1-[(3-chlorobenzocyclobutan-1-yl)méthyl] pipérazine (R,S)

m

CH; -—N N

L/

0 0

L1

C1

a) premiere étape :

A 0.1 mole d'acide (3—chlorobenzocyclobutan-1-yl) carboxylique dans 200 ml de chlorure de methylene on
ajoute en une fois, sous atmosphere d'azote, 0.1 mole de N,N-mrbonyldiimidazole. et on laisse en contact pen-
dant 2 heures. 0n ajoute ensuite, en un goulte a goutte rapids, 0,1 mole de N—(benzodioxan-S—yl)pipérazine
en solution dans 50 ml de chlorure de méthyiéne. 0n laisse en contact sous agitation durant une nuit. Puis on
évapore, reprend le résidu a l'éther. extrait la phase organique avec une solution normale d'acide chlorhydrique.
puis alcalinise les phases aqueuses a froid.

Apres evaporation et chromatographie de l'huile résiduella (solvants : chlomre de- methylene-acetate
d'éthyle, 90-10), on obtient la 4-(benzodioxan-5-yI)-1{(3-chlorobenzocyclobutan—1-yl)oarbonyl] pipérazine
(R,S), P.F. (K) : 182-184°C, Rendement : 40 %.

- RMN (solvent : CDCla): '

fl, 7,25 at 7.05 ppm (m)? u. 6.8 ppm (t) ; £6] a 6.5 ppm (d) ;
Jfi. 4.5 mm (m) : fl. 4.25 a 4 ppm (m) : fl. 3.85 ppm :
&, 3,65 et 3,45 ppm (dd) ; §_H_, 3.05 ppm (Ht).

L’acide (3-chlorobenzocydobutan-1-yl)mrboxylique de départ a été préparé, comma décrit dans la
demands de brevet européen déposée par la demanderesse sous la n° 90.403145.7, a partir-du 3-chloro-1-
cyanobenzocyolobutane Iul-meme décrit dans le brevet européen 119.107.

b) deuxieme étape

.A une suspension de 0.1 mole d'hydrure de lithium aluminium dans 50 ml de tétrahydrofurane, on coule
goutte a goutte. sous atmosphere d'azote, 0.1 mole de 4—(benzodioxan-5-yl)—1-[(3-chlorobenzocyclobutan-1-
yl)carbonyl] pipérazlne (R,S), prepares oomme cl-dessus déon‘t, dans 100 ml de tétrahydrofurane. 0n laisse.
une nuit, sous agitation, a hempérature ambiante. 0n décompose, au bain de glace. par H20 : 2.6 ml, NaOH
a 20 % : 2,1 ml at H20 : 9.5 ml.

On filtre le précipité, évapore le fillrat. 0n chromatographic l'huile résiduelle sur silloe fine on éluant avec

[8 systems : CHzclz—CHaoH (95-5) pour obtenirla 4-(benzodioxan—5-yl)—1{(3-chlorobenzocyclobutan-‘1-yl)m6-
thyl] pipérazine (R,S), avec un rondement de 72 %.

- RMN (solvent : CDCla) :

3_H_, 7.2 a 6.95 ppm (m) : m. 6.8 ppm (1) : 2_H, 6.55 ppm (m) :

fl. 4-25 Wm (M) : 1'1. 3.7 ppm ("1) :fi. 3.5 é 3.25 ppm (m) ;
iii, 3,1 ppm (m) ; g5, 3 a 2,7 ppm (m).

Une solution de 0.05 mole do la base ainsi obtenue dans 20 ml d'éther est maintenue sous agitation pen-
dant 15 minutes avec 10 ml d'acide chlorhydrique normal. Puis on filtm. rince a l'éther et reoristallise de I'eau

le chlorhydrate de 4-(benzodioxan-5-yI)-1—[(3-chlorobenzocydobutan-1-yl)méthyl] pipérazine (R,S), P.F. (K) :
> 260°C avec sublimation. (Rendement : 30 %).

Examples 12 a 29:

En opérant comme décn‘t dans l'exemple 11. ont été préparés les dérivés objets des exemples ci-apres :
12) La 4-(benzodioxan-5-yl)-1 {(3-fluorobenzocydobutan-1 -yl)méthyl] pipérazine (R,S) et son chlorhydrate

7
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P.F. (K) : 254-256°C avec sublimation. par réduction de la 4(benzodioxan-5-yI)-1-{(3—fluorobenzocyclobu-
tan-1-yl)carbonyl] pipérazine (R,S). (Rendement : 48 %). eile—meme préparée avec un rendement de 40
%. a partir de l'acide (3-fluorobenzocyciobutan-1~yl)carboxylique [Iu i-méme préparé selon la méthode

décrite dans Tetrahedron (1974). Q. 1053. a partir de la 3-fiuorobenzaldéhyde] et de la N-(benzodioxan-
5-yl)pipérazine. V

13) La 4-(benzodioxan-5-y|)-1-[3-(benzocyclobutan-1-yl)propyl] pipérazine (R,S) et son chlorhydrate P.F.

(K) : 206-208°C. par réduction de Ea 4—(benzodioxan—5—yl)o1-[3—(benzocyclobutan-1-y1) propionyl] pipéra-

zine (Rendement : 65 %), elIe-méme préparée avec un rendement de 37 %, a partir de l'acide 3—(benzo—
cyclobutan-1-y1)propionique (décrit dans la demands de brevet européen déposée par la demanderesse

sous la n° 90.403145.7) et de la N—(benzodioxan-5-yl)-pipérazine.

1 4) La 4—(benzodioxan-5-yl)-1-[(indan-2-y1)méthyl] pipérazine et son chlorhydrate P.F. (K) : 232-234°C, par

réduction de la 4-(benzodioxan-5—yI)—1-[(indan-2-yl_)carbonyl} pipérazine. P.F. (K) : 1 60-162°C (Rende-
ment :43 %), elle-méme préparée avec un rendement de 37 %, a partir de I'acide (indan-Z-yl)carboxyllque
[décrit dans J.A.C.S. (1975). 97 vol. 2, 347-353] et de la N-(benzodioxan-S-yl) pipérazine.

15) La 4-(benzodioxan-5-yl)-1-[(indan-1-yl)méthyl] pipérazine (H,S), P.F. (MK) : 87-90°C, par réduction de

la 4-(benzodioxan-5-yl)—1-[(indan-1-yl)carbony|] pipérazine (Rendement : 70 %). elle-méme préparée avec

un rendement de 41 %. a partir de l'acide (indah-1-yl) carboxylique [décrit dans Synthesis (1987), 845] et
de la N-(benzodioxan-S-yl)pipérazine.

1 6) La 4-(benzqdioxan-5—y1)-1-{2—(5—méthoxybenzocydobutan-1-yl)éthyil pipérazine (R.S) (produit huileux)

et son chlorhydljate P.F. (K) : 192-194°C. par réduction de la 4-(benzodioxan-5-yl)—1-[2-(5-méthoxybenzo-
cydobutan-1-y1)acéty|] pipérazine (produit huileux) (Rendement: 62 $6), eIle-meme préparée. avec un ren-

dement de 72 %. a partir de l'acide 2-(5—méthoxybenzocyclobutan-1-yl)acétique, et de la
N-(benzodioxan-5-yl)pipérazine.

L'acide 2-(5—méthoxybenzocydobutan-1-yl)acétique a été préparé selon la méthode déaite dans J.A.C.S.

(1975), 347, avec un rendement de 54 %. a partir du nitrile correspondent, quuel est obtenu, avec un ren-

dement de 97 % a partir du tosylate correspondent. Iui—méme préparé. avec un‘ rendement de 76 %. a partir
de I'aloool correspondent et de paratoluene sulfochlomre. en milieu pyridine.

17) La 4-(benzodioxan-5-yI)-1-[2-(4,5—diméthoxybenzocydobutan-1-y|)éthyl] pipérazine (R,S). (huile) et
son chlorhydrate P.F. (K) : 232-234°C. par reduction de la 4—(benzodioxan-5—yI)-1—[2-(4.5-diméthoxy-ben-
zocyclobutan-1-yl)acétyl] pipérazine (huile), (Rendement: 59 %), elle-meme préparée. avec un rendement

de 51.5 %. a partir de I'acide 2-(4,5—diméthoxybenzocyclobutan-1-yl)aoétique. et de la N—(benzodioxan-s-
yl)pipérazine.

L'acide 2-(4,5—diméthoxybenzocyclobutan-1-y|) acétique. P.F. (K) : 1 36-139°C, a Iui—méme été obtenu,

avec un rendement de 96 %. selon la méthode décrite dans J.A.C.S. (1975). 347, a partir du nitrile cones-
pondant, P.F. (K) : 110-112°C.

18) La 4-(benzodioxan-5-yl)—1-[2-(ind-1-én-1-y|)éthyl]pipérazine et son chlorhydrate P.F (K) : 254—256 °C.

par réduction de la 4-(benzodioxan-5-yI)-1-[2.(ind-1-én-1-y|)aoétyl]pipérazine (Rendemnt : 30 %) elle—
meme préparée avec un rendement de 66 %. a partir de I'aclde 2-(ind-1-én-1Lyl)acétique [P.F (K) : 92-94
°C] at de la N—(benzodioxan-S-yl)pipérazine. '

L'acida 2-(ind-1-én—1-yl)acétique a été préparé selon la méthode de H. Ahmed at N. Campbell J.C.S.
(1960). 41 15—4120, avec un rendement de 90 %. a partir du 2-(indan-1-ylidéne)acétate d’éthyle. Iui-méme

préparé avec u__n_:rendement de 48 % a partir d'indan-1-one at de (C,H5)3 P=CH-COOC2H5 dans la toluéne.
19) La 4~(ben29dioxan-5-yl)-1-[2-(5,6-diméthoxyindan-1-y|)éthy1] pipérazine (R,S) et sbn chlorhydrate P.F
(K) : 225-226 °C (methanol), par reduction de la 4-(benzodioxan—5—yl)—1-[2-(5.6-dim61hoxyindan-1-yl)acé-
tyl]pipérazine (Rendement : 25 %). elle-méme préparée, avéc un mndement de 98 %. a partir de l'acide
2-(5,6-diméthoxyindan-1-yl)acétique. P.F (K) : 151-153 °C. at de la N-(benzodioxan—S—yl)pipérazine.
L'acide 2-(5.6—diméthoxyindan-1-yl)acétique a été préparé avec un rendement de 79 % a partir de l'ester

éthylique correspondant (huile) lequel a été obtenu avec un rendement de 97 % a partir du 2-(5,6-dimé-
thoxyindan-1-ylidéne)acétate d'éthyle. Iui—meme préparé avec un rendement de 25 % A partir de 5.6-dimé-
thoxyindan-1-one at de (CGH5)3 P=CH-COOC2H5 dans la toluéna.

20) La 4-(benzodioxan-5-yI)-1-[2-(indan—2-yi)éthyl]pipérazine P.F (MK) : 121-123 “'0. par reduction de la
4—(benzodioxan-5—y|)-1-[2-(indan-2-yl)acétyl]pipérazine (huile) (Rendement : 64 %) elle—méme préparée,

avec un rendement de 90 °/o a partir de l’acide 2-(indan-2-yl)acétique P.F (M.K) :91-93 °C at de la N-(ben-
zodioxan-5-yl)pipérazine.

L'acide 2-(indan-2-y1)acétique a été préparé a partir de I'ester éthylique conespondant (huile) lequel a été
obtenu avec un rendement de 98 % par hydrogenation du 2—(indan—2-ylidene)acétate d'éthyle (huile). Iui-
meme prepare avec un rendement de 74 % a partir d'indan—2-one at de (CeH5)3 P=CH-COOC;H5 dans le
toluene. -
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21) La 4-(bonzofuran-7—yl)—1-[3—(bonzocyclobutan-1-yl)propyl]pipérazine (R8) at son fumarato P.F (M.K) :
197-200 °C (methanol). 'par reduction do Ia 4~(bonzofura‘n-T-yl)-1-[3-(be nzocydobutand -yl)propionyl]pipé-
razine (huile) (Rendement : 47 %). ellememe préparée. avec un rondement do 57 %. a partir do I'acide
3—(benzocyclobutan-1-yl)propioniquo et do la N-(bonzofuran-7-yl)pipérazino. préparéo selon J. Med.
Chem. (1988). fl, 1934-1940.

22) La 4-(benzodioxan-5-yl)—1-[2-(indan—1-yl)éthyl]pipérazine (R.S) ot son chlorhydrato P.F (K) : 220-222
°C, par reduction de la 4-(benzodioxan-5-yl) 1~[2-(indan—1-yl)acétyl]pipérazine (Rendement : 44 %). elle—
memo préparée. avec un rendement do 75 %, a partir do I'acide 2-(indan-1-yl)acétique et do la N-(benzo-
dioxan-S—yl)pipérazino.

23) La 4-(benzodioxan-5-yl)-1—{3-(indan-1-yl)propyl]pipérazine (R8) at son dichlorhydrato P.F (K) : 175-
185 °C, par reduction do la 4-(benzod ioxan-5-yl)—1-[3-indan-1-yl)propionyl]pipérazino (huile) (rendement :
71,5 %). ello—méme préparée, avec un rondoment do 85 %, a partir do l'acide 3-(indan-1-yl)pmpioniquo
(huile) et do la N-(benzodioxan-5-yi)pipérazine.

L‘acido 3-(indan—1—yl)propionique a été préparé oomme suit : 27 g d’ester méthyliquo do I’acide 1-indane
carboxyliquo [obtenu selon la méthodo do F.M Nongrun at B. Myrboh. Synthesis (1987) 2, 845-846]. dans
200 ml d'hydroxyde do sodium ot 200 ml d'éthanol. sont agités uno nuit a temperature ambiante. Apres
acidification a I'acide chlorhydriquo concontré. on obtient 8 g d'acido 1-indane warboxyliquo P.F (K) 65 °C
(Rendement: 30 %).

8 9 do I'acide ainsi obtonu dans 200 ml do télrahydrofurano sont ajoutés a uno suspension do 1.55 g
d'hydmro do lithium aluminium dans 40 ml do tetrahydrofurano at agités uno nuit a temperature ambianto.
Apres hydrolyse par 1.07 ml d'eau puis 0.86 ml d'hydroxyde do sodium a 20 %. ot enfin 4 ml d'oau, éva-
poration du solvant. Io résidu est distillé au Kfigelrohr. On obtient 4.3 9 do 1-indano methanol (huilo-Eb/om
mmHg : 70-75 °C) (Rendoment: 58 %).

10 9 do cot alcool et 1 9 9 do p-toluono sulfochloruro sont agités dans 80 ml do pyridine pendant 18 heures.
Apres evaporation du solvant, lo milieu est lavé a l’eau et extrait a CH20lz. On obtient 14 9 do tosylato do
1-indano methanol sous formo d'huile. avec un rendement do 70 %.

5 g du tosylate ainsi obtenu dissous dans 5 ml d'éthanol sont ajoutés au mélange do 3.2 9 de malonato
do diéthylo lui-mémo ajouté goutto a goutto a uno solution d'éthylato do sodium obtenuo a partir do 0,46
9 do sodium dans 10 ml d’éthanol. Lo milieu réactionnel est alors amené et maintenu au reflux pendant
18 heures. Apres dilution 5 I'acide chlorhydnque, on extrait lo produit a I'aoétato d'éthyle et lo purifie sur
colonne do silice en éluant avec CH20l2/cyolohexano (40160). On obtiont ainsi. avec un rondemont do 56
%. l'estor éthylique do I'acide 3-(indan—1-yl)-2-éthoxymrbonyl propioniquo.
0n ports a reflux 2,3 9 do cot ester dans 5 ml d’eau at 2,5 g d'hydroxyde de potassium pendant 2 heures.
Apros acidification par HCl, on obtiont 1 ,8 g d'acido 3—(indanc1-yl)—2-carboxy propioniquo. P.F (K) : 1 50-1 52
°C, (Rendement: 96 %).

1 .8 9 do co diacido ainsi obtonu sont portés a reflux dans la N.N—diméthylacétamido pendant 2 heures 30.
On obtient. apres dilution 3 I'eau ot extraction a l'éther. 1.3 g d'acido 3-(lndan-1-yl)pmpioniquo sous forms
d’huilo, avec unrendernont do 89 %.

24) La 4-[bonzb(1 .5)dioxépin-6—yl]-1-[3-(benzocyclobuIan-1-yl)propyl] pipérazino (R,S) et son chlorhydrato
P.F (M.K) : 262-265 °C, par reduction do la 4-[benzo(1 ,5)dioxépin-6—yl]-1-[3-(benzocyclobutan—1-yl)propio-
nyllpipérazino (huile) (Rendoment : 37 %). oils-meme prepares avec un rendement do 30 % a partir de
I'acide 3-(bonzocyclobutan-1-yl)propionique 9! do la N-{benzo(1.5)dioxépin-6—yl]pipérazino.
25) La 4-(benzodioxan-5-yI)-1-[3-(lndan-2-yl)propyl]pipérazino ot son chlorhydrato P.F (K) : 210 °C, par
reduction do la 4-(bonzodioxan-S-yl)-1{3-(indan—2—yl)propionyl]pipérazine (Rondemont: 50 %). ollo—meme
préparée avec un rendoment do 86 % a partir do I'acide 3-(indan-2-yl)propionique. P.F (K) : 75-78 °C, at
do Ia N-(benzodioxan-S-yl) pipérazino.

L‘acide 3-(indan-2—yl)propioniquo a été préparé avec un rondoment do 68 % a partir do l'acido 3—(indan-
2-yl)-2-carboxy propioniquo. quuel a été prepare, avec un rondoment do 44 %, a partir du diéthyl ester
correspondent. qui est Iui-memo obtonu, avec un rondomont do 69 %. a partir du mésylate d’(lndan-2-yl-
)éthylo ot du di(éthoxymrbonyl)méthano.

26) La 4-(benzodioxan-5—yl)—1{3—(3—chlorobonzocydobutan-1-yl) propyl] piperazlne (R.S) et son dichlor-
hydrato P.F (M.K) : 223-226 °C, par reduction do la tl-(bonzodioxan-5-yl)-1~[3-(3-chlorobenzocyclobuman~
1-yl)propionyl]pipérazino P.F (K) : 135-140 °C (Rendement : 84 %) ollo-mémo préparéo, avec un
rendomontdo 74 %. a partir do I'acide 3-(3-chlorobonzocyclobutan-1-yl)propioniquo (huile) et do la N-(ben-
zodioxan-S-yl)pipérazine.

L'acido 3-(3-chlorobenzocyclobutan4-yl)pmpioniquo a été préparé, avec un rendement do 61 %, a partir
do l'acido 3—(3—chlorobenzocydobutan-1-yl)-2-carboxy propioniquo P.F (K) : 190-192 °C, quuel a été pré—
paré, avec un rondement do 100 %. a partir du diéthylester oorrespondant lui-memo obtonu, avec un ren-
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dement de 30 %. a partir du tosyiate de (3-chlorobenzocyctobutan-1-y|)méthyie et du di(éthoxycarbo—

nyi)méthane.

27) La 4-(benzodioxan-S-yl)--1-[2-(12.3.4--tétrahydronaphtaién-1 -y1)éthyi] pipérazine (R8) et son chlorhy-
drate P. F instantané: 250-252 °C (acétonitriie) par reduction de la 4-(benzodioxa n-5-yl)-1-[2-(12.34-tétra-

hydronaphtalén-1 -yi)acétyi]pipérazine eiie-méme préparée a partir de |'acide
(1,2,34-tétrahydronaphtaién-i -yi)acétique et de la N-(benzodioxan-5-yi)pipérazine.

L'acide (1,2,3.4-tétrahydronaphtalen-1-yi)acétique a iui—méme été prepare a partir du 1-éthoxycarbonyl-

methyl 1,2,3,4-tétrahydronaphtalene iequel est obtenu a partir du 1-éthoxycarbonyiméthyl 3.4-dihydro-

naphtalene [cf. J. Chem. Soc. (1960). 4115-4120]. lui—meme prepare a partir de

1.2.3,4-tétrahydronaphtalén-1-one.

28) La 4-(benzodioxan-5—yi)—1-[2-(benzocycloheptan-1.-yl)éthyi]pipérazine (R8) et son dichlorhydrate P.F

(M.K) : 179-186 °C. par réduction de la 4-(benzodioxan-S—yl)-1-(2—(benzocydoheptan-1-yl)acétyi]pipéra-
zine. elle—meme préparée a partir de I'acide (benzocycloheptan-1-yl)acétique et de la N-(benzodioxan-s-

y|)pipérazine. '
L'acide (benzocycioheptan-1-yl)acétique a été prepare a partir de 1-éthoxywrbonylméthyi benzocyclohep-
tane. lui-meme préparé a partir de benzocycioheptan-1-one.

29) La 4-(benzodioxan-5-yl)-1-[2-(benzocyclohept-1-én-1-yi)éthyl] pipérazine et son chlorhydrate P.F

(M.K) : 233-236 °C par reduction de la 4-(benzodioxan-5-yl)-1-[(benzocyclohept-1-én-1-yl)acétyl]pipéra-
zine. elle-méme préparée a partir de I'acide (benzocyoiohept-1-én-1-yl)acétique et de la N-(benzodioxan-

5-yi)pipérazine§.

L'acide (benzocyciohept—1-én-1-yl)acétique a été préparé a partir du 1-éthoxycarbonylméthyl benzocyeio—

hept—1-ene, lui-méme prepare a partir de benzocycloheptan-1-one traité par

0
ll

(C2H50)2 -P-Cl_lz-COOC2H5

et NaH dans la tétrahydmfurane, puis separation des deux isomeres exocydiques insaturés cis et trans

également formés. en opérant par chromato-flash sur silice en éluant avec le toluene.

Example 30 :

ETUDE PHARMACOLOGIQUE

Les derives de la presents invention ont été étudiés comparativement a la Buspirone, produit de référence

connu a titre de ligand des recepteurs sérotoninergiques 5 HT“.

A) Méthodologie :

Les essais ont été realises surdes rats Wistar males de 200 a 220 g ayant iibre acces a leur nourriture et

a‘leur eau de boisson. dans des wges standards.

Les animaux sont isoiés individuellement pour les essais d'hypothermie. de secretion de corticostérone et
de position affaissée du corps (Flat Body Posture) ou réunis par goupes de trois pour le test des battemenis
de la queue (TaIl-Flioks)

La temperature du laboratoire est maintenue a 21 :t: 1 °C sous une humidité de 60 :t 5 %. ils sont soumis

a un cycle iumierelobscurité de 12 heuresl12 heures (Ie cycle lumiere oommencant a 7 h 30 du matin).

1) Etude in vitro - Test de Binding;

L’hippocampe issu des cerveaux de rats démpités a are immédiatement oongéié sur glace carbonique pu is

conserve a - 80 °Cjusqu'a ia preparation des membranes. Le tissue a éte homogénéisé a 4 °C dans le tampon

approprié en utilisant un Polytron (Instruments Brinkman-Luceme - Suisse) et centrifuge a 20.000 tours/mn.
L'incubation a eté faite a 25 °C pendant 30 mn. La liaison non spécifique a été definie par 10 mole de 5

HT. Les essais ont été terminés par filtration rapide a l'aide d'un oollecteur de Brande! sur des filtres en fibre
de verre prétraités avec 0.1 % de polyethylene imine.

‘ Pour chaque ligand froid, on a pris en compte un minimum de 3 valeurs produisant une inhibition entre 20

et 80 % de la liaison du ligand chaud. Les valeurs de concentrations inhibitrices 50 ('Cso) ont eté déterminées

1 0
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salon la procédé 8 de Tallarida R.J at Murray R.B.. Manual of Pharmacological calculations with computer pro-
grams. Springer Cedag. New York. (1987). ‘

Le pKi a été calculé selon la formula :

ICSO
pKi : - log ‘

1+[L1/Kd
10

dans laquelle [L] est la concentration du ligand chaud ([13]H-8-OH-DPAT, 0.4 nM) et Kd est la constants de
dissociation apparente déterminée a partir des experiences da saturation.

Les substances étudiées ont été solubilisées dans la tampon d'incubation.15

2) Etude in vivo

a/ Processus generalooncemant les tests d'activités agonistes at antagonistes sur les récepteurs 5HT1A.

20 Les composes a étudier ont eta administrés par voie sous-cutanée (s.c) 60 minutes avant le debut du test
c’est a dire 30 minutes avant la solvant (réponses agonistes) ou la 8-OH-DPAT (réponses antagonistes).

Dans tous les essais le solvant est utilise en parallels comma contrOle. Les animaux ont eta laissés au
repos dans leur cage pendant le temps compris entre les injections et l'évaluation. Pour les études agonistes.
la solvant a été administré a 1 ml/kg s.c. 30 minutes avant la debut du test. Pour les études antagonistes. on

25 a choisi des doses de 8-OH-DPAT induisant des réponses sous-maximales soit des doses de 0.63-0.16-0,16
at 0.1 6 mglkg s.c. respectivement pour les tests de Tail-Flicks. Flat Body Posture. secretion de Corticostérone
et d'Hypothermia. ‘-

b/ Position affaissée du corps (Flat Body Posture ou FBP) at secretion de Corticostérone (CS).

Les memes animaux ont été employés pour évaluer l'infiuenoe des composes étudiés sur la FBP et sur la
détermination de la concentration plasmatique da CS. Tous les essais ont été realises le matin entre 10 h 30
et 12 h 30. soit lorsque les taux circadian da CS sont les plus faibles.

25 minutes apres Ia traitement (soit 5 minutes avant la decapitation) les animaux sont observes dans leurs
35 cages et on note la presence on non de FBP.

La presence de FBP est définie par une position mractén'stique da l'animal. Celui—ci est alors en position
de decubitus ventral avec les membras postérieurs nettament an extension. 5 minutes apres l'observation de
FBP. les animaux sont décapités et la sang du tronc est racueilli dans des tubes rafroidis contanant 50 pl d'une
solution de EDTA 3 10 % . Aprés cantrifugation a 4000 tours/mm la plasma est prélavé et conserve a - 30 °C

40 jusqu'au dosage.

La CS a été déterminée en utilisant un dosage radio-compétitif pour una protéina plasmatique fixant la CS :
la tranoortine. Calla-oi est obtenua a partir d'un serum de singe. La separation des complexes CS-transcortine
de la CS libra a été realises au moyen d'una solution de Dextran at da charbon-actif. La limite de detection
était de 50 pg/tuba. Les variations da dosage intra- at inter-experiences étaient respectivemant de 5 et 15 %

45 [cf Rivet J.M. et al, Eur. J. Pharrnacol., fl, 6344535 (1990)].

Les Iaux de base da CS dans le plasma n’étantjamais zéro. on a utilise. pour calculer la pourcentage d’inhi—
bition de CS plasmatique induite par 8-OH-DPAT. la formula suivante :

.. . . _ Anta onista+ A oniste Anta iste seul
% d inhibition — 100x (Solvant+ Agoniste)—Solvant eul  

 

 

cl Temperature oorporella (CT)

Les rats sont immobilisés et un thermometre digital lubn'fié (Thermistoprobe da Testotherm. Bale. suisse)
est inséré dans la rectum a one profondeur de 5 cm. 30 secondes apras l'insertion. la temperature est lue sur

55 one échelle digitala. La pourcentage d'inhlbition est calculé a l'aide da la formula citéa précédemment.
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dl Test spontané de Tail Flicks : (STF)

Les battements de la queue on été déterminés surdes animaux maintenus dans des cylindres en plastique
opaque horizontaux, la queue des animaux pendant librement sur le bord de la paillasse de laboratoire. Apres
5 minutes d'adaptation, on enregistre Ie nombre de mouvements émis en 5 minutes. Un STF est défini oomme

étant une élévation de la queue a un niveau supérieur a celui de l'axe du corps [Mlllan M.J. et al., J. Phan'naool.
Exp. Ther.. 256. 973-982 (1990)].

e/ Analyse des résultats in vivo

— En général, apres analyse de variance, les résultats sont soumis au test de Dunen. Les résultats sont

tenus pour significatifs si p<0.05. ‘

- Pour l'analyse des courbes dose-réponse concernant l'ind uction des STF. CS et Hypothennie. on a deter-

miné la dose efficace minimale (M.E.D) en mglkg. c'est a dire Ia dose qui induit une réponse significative-
ment différente de celle produite par le solvant.

— Pour l’analyse des courbes dose-réponse concernant I'inhibition de STF, CS. et Hypothen-nie, les valeurs

leo -en mglkg (dose réduisant de 50 % I'action de 8-OH-DPAT) ont été calculées ainsi que les limites de

confiance a 95 % en ufilisant une methods inspirée de la rnéthode de Flnney (1964).
— Pour Ia dose-réponse d'induction et d’inhibition du FBP, les doses efficaces 50 (E050) (doses paur les-
quelles 50 % des animaux monlrent une réponse) ont été ealculées par la méthode de Litchfield et Wil-
coxon. '

f/ Composés étudiés

Les doses des composes testes sont toutes exprimées on terms de base. Sauf mention oontraire, tous les

composes ont été dissous dans de l'eau stérile (additionnée si nécessaire de quelques gouttes d’acide lactique)
et administrés a un volume de 1 mllkg s.c.

B) Rés ulmts :

Les résultats sont regroupés dans les tableaux 1 at 2 cl—apres.

12
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Tableau I

Binding des récepteur; S HT1A

AFFINITEECULE
”0" (pm)

Produit de référence' 7,93
BUSPIRONE

Example 3

.1:-

 

   
  
    
  
  

Exemple 12

Example 15

' Exemple 19

Example 21

 
 

  

Exemple 23

Exemple 2H
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C) Conclusion :

L’examen des résultats repertoriés dans les tableaux 1 et 2 montre que les composes de la présente inven-

tion ont un comportement antagonists des récepteurs 5HT1A contrairement a la buspirone qui, bien que se fixant
5 également sur les récepteurs 5HT1A. a un oomportement agoniste.

D'ou l'intéret des composes de la présente invention dans le traitement des maladies du systéme nerveux
central et des maladies neuroendocriniennes.

1o Revendications

~ up!
1) Les pipérazines 1.4—disubstituées de fon'nule générale l : b ‘ o 2.0»

15

(I)

20 
dans laquelle :

25 -—x,,X2et>Q,:

- identiques ou différents, représentent chacun : un atome d’hydrogene ou d'halogene. un radical aikyle
en chaine droite ou ramifiée oontenant de 1 a 5 atomes de carbons. un radical hydroxy, un radiml alcoxy
ou alkylthio oontenant chacun do 1 a 5 atomes de carbone en chaine dmite ou ramifiée, un radical tri-
fluorométhyle, un radical nitro, un radical amino, an un radical acétamido, on

so - deux d'entre eux pris en position adjacente formant ensemble un radial méthyienedioxy an un radical
éthylénedioxy ;

— R, représente un atnme d’hydrogene an un radical alkyle en chaine droite ou ramifiée oontenant de 1 a
5 atomes de arbone :

35 - -D = E- represents : -(CH2),.-(CH2)- ou -CH=CH—

- m at n representent chacun les valeurs zero, un, deux ou trois a condition que m + n soit : 1.
— p représente zéro ou un nombre entier de 1 a 6, et
— -A-B- represents un des radimux do formula :

-(CH2)z-0- ; -(CH2)3'O' :-CH=CH- ; -CH2-CH2- et
40

M
-c-cu:ca- (”“3 Wm rH

o

45

sous formes racémiques et optiquement actives.

2) Les sels physiologiquement tolérabtes des dérivés de la revendication 1 avec des acldes appropriés.

3) La 4-(benzodioxan-5-yl)-1-(2-(benzocyclobutan-1-yl)éthylpipérazine (R.S) et son dichlorhydrate.
4) La 4-(benzodioxan-5-yl)—1-(2-(3—chlorobenzocyclobutan-1-yl)éthyl] pipérazine (R.S) et son dichlorhy-

50 drate.
5) La 4-(benzodioxan-5-yl)-1.(indan-Z-yi)pipérazine.

6) La 4-(benzodioxan-5-yl)-1-(4-(benzocyolobutan—1-yl)butylpipérazine (R,S) et son fumarate.
7) La 4-{benzo (1 ,5) dioxépin-s-yl]~1-(indan-2-yl)pipérazine.

8) La 4-{benzodioxan-5-yl)-1-(2-(ind-1—én-1-yl)éthyl]pipérazine et son chlomydrate.

55 9) La 4-{benzodioxan-5-yI)-1—(2-(indan4-y|)éthyl]pipérazine (R,S) et son chlorhydrate.
1 0) Le procédé de preparation des dérivés de la revendication 1 caractérisé en ce que I’on condense :
- une pipérazine N-monosubstituée de formula générale ll :

1 5
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HN N

(II)

dans laquelle Ie groups -A.B- a la signification définie dans la revendication 1,

— avec un dérivé de formule générale Ill :

,x, DX(CH2)p-x
“X2 ‘\5

X3

dans laquelle :

— X1. X2. x,, R, - D : E-, m at p ont les significations définies dans la revendiwtion 1,
et

— X représente un atome d'halogéne, ou un radical mésyloxy ou tosyloxy.
1 1) Le procédé do preparation selon la revendication 10 caractérisé en ce que l'on effectue Ia condensation

des dérivés II et III dans un solvant approprié. a une températuna comprise entre 20 at 150°C. en présence
d'un accepteur de l'acide formé au oours de la reaction.

12) Le procédé de préparation des dérivés de la revendiwfion 1 répondant a la formula générale l' :

x1 (C”2)p'—N N

D ~ L/x2 XE (I')
X ° /B

(CH2)!!! R1 .\A
X3

dans Iaquelle :

— X1. X2. X3, R1“; — D :1 E - . m at -A-B- ont les significations définies dans la revendioetion 1, at

- p’ représente un nombre entier de 1 a 6,

caractérisé en ce que :
- l'on condense :

— Ia pipérazine N-monosubsituée de formula generals ll définie dans la revendication 10. avec

— un derive de fonnule générale N :

X1 11><(CHz)p'.1 —CO0H
X2 ‘~ E

K (IV)
X3

16
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dans laquelle :

- X1. X2. X3. R1. - D : E - , m at p' ont les significations précédemment définies ; et
— l'on réduit I'amide ainsi obtenue de formula générale V :

m

X1 D (CH2)p'-1—co —N N

X2 ‘ E10

o B

(CH2)me1 \A/ (V)
X3 -

15 dans laquelle

— X1. X2, X3. R1. - D .7. E - . m, p’ et -A-B- ont les significations précédemment définies.
1 3) Le procédé de preparation selon la revendication 12 caractérisé en ce que I'on effectue la condensation

des dén'vés II at [V dans le chlomre de methylene en présencé'd'e carbonyidiimidazole. -
14) Le procédé de preparation selon la revendication 12 caractérisé en ce que I’on effectue la reduction

20 de I'amide V au moyen d'un hydrure double de lithium-aluminium dans un solvent approprié.
15) Les compositions pharmaceub'ques contenant comma principe actif un dérivé selon une des revendi-

cations 1 a 9 avec des excipienis phan'naceutiques appropriés.
16) Les compositions pharmaceutiques selon la revendiwtion 15. présentées sous une forme convenant

notamment pour la traitement des maladies du systéme nerveux central et des maladies neuroendocriniennes.
25 17) A titre de produits intermédiaires nouveaux ufilisables dans la synthése des dérivés l', les amides de

formula générale V :

a ’ \

30 X1 0 (CH2)P'—1-C0—N n

X2 '8

' X 0 3 v
(CH2)m {(1 \A/ ( )

35 X3

dans laquelle :

— X1. X2. X3. R1, - D ____ E - . m. p' et -A-B- ont les significations définies dans la revendication 12.4o

Revendlcatlons pour I'Etat contractant aulva‘nt : ES

1) Le procédé de preparation des pipérazines 1,4-disubstituées de formula générale l :‘
45 .

/—\
— N N

50 ‘ s Q '

X2 ‘ E ( I )

>< ° 8
(cnzm a, \ A ’

x3
55

dans laquelle :

— X1. X2 6t X3 I
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— identiques ou différenhs. représentent chacun : un atome d'hydrogene ou d'halogéne, un radical alkyle
en chaine droite ou ramifiée oontenant de 1 a 5 atomes de wrbone. un radical hydroxy. un radical alcoxy
ou alkylthio contenant chacun do 1 a 5 atomes de carbone en chaine droite ou ramifiée, un radical tri-

fluorométhyle, un radical nitro. un radical amino, ou un radical acétamido, ou

— deux d'entre eux pris en position adjace nte forment ensemble un radical méthylénedioxy ou un radical
éthylénedioxy ;

— R1 représente un atome d'hydrogene ou un radical allyle en chaine droite ou ramiflée contenant de 1 a
5 atomes de carbons ;

— — D r E - repnésente : —(CHz)n—(CH2)- ou -CH=CH—

— m et n representent chacun les valeurs zéro. un, deux ou lrois a condition que m +rn soit g 1.
— p représente zéro an un nombre entier de 1 a 6, et

— -A-B- représente un des radicaux de formule :

-(CH2)2-O- : -(CH2)3-O- ; ~CH=CH~ : -CHz-CH2- et

-C-CH:CH- .u

0

sous formes racémiques et optiquement actives.

ainsi que Ieurs sels physiologiquement tolérables avec des acides appropriés,
caractérisé en ce que l'on condense :

— une pipérazine N-monosubstituée de fonnule generals II :

/—\
HN N

\_/
(II)

dans laquelle le groupe -A-B- a la signification précédemment définie .

- avec un dén'vé de formula générala III :

X2 “E

' II(CH2)mXR1 ( 1)
X3

dans laquelle : -

— X.. X2, X3, R1. - D = E -. m at p ont les signifimtions précédemment définies ,
et

— X represents un atome d'halogene. en un radical mésyloxy ou tosyloxy :
— et si on Is desire, on traite les dén’vés I ainsi obtenus avec des acides appropriés pour donner les sels
d'addition acides correspondents.

2) Le procédé de preparation selon la revendimtion 1 caractén'sé en ce que l'on effectue la condensation

des dén’vés II at lll dans un solvant approprié, a une temperature comprise entre 20 at 150°C. en presence
d'un accepteur de l‘acide formé au cours de la reaction.

3) Le procédé de preparation des d‘érivés (I) répondant a la formula générale l’ :

1 8
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/—‘\

. x1 (CH2)p'—N ND

>g w
5 X2 'E BO

(I')

(CH2)m R1 \ A ’
X 3

1o

dans Iaquelle :

— X1, X2, X1. R1, - D :- E - . m et -A-B- ont les significations définies dans la revendication 1. et
— p' représente un nombre entier de 1 a 6,

15 caractérisé en ce que :
— l'on condense :

— la pipérazina N-monosubsimée de fon'nule générale ll définie dans la revendication 1. avec
- un dén'vé de formula générale IV :

20

x1 D‘X‘CH2’9'4 — coon
X2 ‘~

XE (Iv)
25 (CH2)m Rx 13

dans laquelle :

30 — X1. X2, X3. R1. - D = E - . m at p' ont les significafions précédemment définies ; et
— l'on réduit I'amlde ainsi obtenue de fonnule générale V :

35 / \

X1 - X(C”2’p'-1—co—N N
X2 "E

0 B40 ((312)me \A/ (V)
X3 '

dans laquella :

45 - X“ X2. X3. R1. - D: E -. m. p’ at -A-B- ont les significations préoédemment définies ;
— et si on Io désire, on traite les déjrivés l' ainsi obtenus avec des acides appropriés pour donner les sels
d'addition acides correspondents.

4) Le prooédé do préparation selon la revendication 3 caractérisé en es que I'on effectue la condensation
des dén’vés II at IV dans le chlorure de methylene en présence de carbonyidiimidazole.

so 5) Le procédé de preparation selon la revendication 3 caractérisé en es que l’on effectue la réduction de
I'amide V au moyen d'un hydmne double de lithium-aluminium dans un solvant approprié.

6) Le procédé de preparation des amides do fonnule générale V :

55
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Xi D (C“2)p'-1-co—N N
X L/

X2 g:
(CH2)m R1 \A/ (v)

X3

dans laqueile

— X1. X2. X3. R1. - D .-:: E - . m. p' et -A-B- ont les significations définies dans la revendication 3,
caractérisé en ce que l'on condense Ies dérivés II at lll comma inclus dans la revendimtion 3.

Revendications pour I'Etat contractant suivant : GR

1) Le procédé de preparation des pipérazines 1,4-disubsu’tuées de fonnule généraie I :

X2 ‘5 (I)

x o B
(CH2)m R1 \A /

X3

dans Iaquelle :

— X1, X2 at K; I

— identiques ou différents, représentent chacun :un atome d’hydrogene ou d'halogéne, un radial alkyle

en chaine droite ou ramifiée contenant de 1 a 5 atomes de carbone. un radical hydroxy, un radical alcoxy
ou alkylthio oontenant chacun de 1 a 5 atomes de carbone en chains droite ou ramifiée, un radical tri-

fluorométhyle, un radial nitm. un radical amino, ou un radical acétarnldo, ou
- deux d'entre eux pris en position adjacente forment ensemble un radical méthylénedioxy ou un radical
ethylenedioxy :

— R, représente un atome d’hydrogene ou un radical alkyle en chains droite ou ramifiée contenant de 1 a
5 atomes de whone ;

— — D 7: E - represents : —(CH2),.—(CH2)- ou -CH=CH- .

— m at n représentent chacun les valeurs zéro, un, deux ou trois a condition que m + n soit : 1.
— p représente zero en un nombre entier de 1 a 6. et

— -A-B- représente un des radicaux do formula :

-(CHz)§-O- ; -(CH2)3-0- ; -CH=CH- ;-CH2~CH2- et

-fi-CH=CH- .
0

sous formes racémiques et opfiquement actives,

ainsi que leurs sels physiologiquement tolérables avec des acides appropriés.
caractérisé en ce que i'on condense :

— une pipérazine N-monosubstituée de formula générale ll :

20
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/““\
HN N

5 \~/
(11)

o B

\ A /

10 dans laquelle le groupe -A-B- a la signification précédemment définie .
- avec un dén‘vé de formula générale Ill :

X1 D (CH2 ) p — X
15 X

X2 ‘\ E

(612)me ”I”X
20 3

clans laquelle :

— X1. X2. X3, Rh - D r, E -. m at p ont les significations précédemment définles ,et

25 - X représente un atome d'halogéne, on on radical mésyloxy ou tosyloxy;
— et si on Is déslre. on traite les dérivés l ainsl obtenus avec des acides appropriés pour donner les sels
d'addition acides correspondents.

2) Le procédé de préparatlon selon la revendioation 1 mractén‘sé en es que l'on effectue la condensation
des dérivés ll et lll dans un solvant approprié. a une température comprise entre 20 at 150°C, en présence

so d'un accepteur de I'acide formé au cours de la réaction.

3) Le procédé de préparation des dérivés (l) répondant a la formula générale l’ :

X 1 (CH2 ) p o_ N N

35 D X ‘ ,
X2 \‘E (1-)

x o 8
(CH2 )m R1 \ A /

40 X3 ’

dans laquelle :

45 — X1, X2, X3. R1, - D 2 E -'. m at -A-B- ont les slgnifications définles dans la revendintlon 1. et
— p' représente un nombre entier de 1 a 6,

caractérisé en ce qua :
- I'on condense :

- la pipérazine N-monosubsituée do formula générale ll définie dans la revendication 1. avec
50 — un dérivé de formula générale lV : '

55
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X‘ D (CH2)P'-1—COOH

X2 XE ( )IV

(CH2)m X R
X3 1

dans laquelle :

- X,, X2, X3, R,, - D .—.-. E - , m at p’ ont les significations précédemment définies ; et

— I'on réduit l'amide ainsi obtenue de formula générale V :

_ . / \

x1 DX(CH2)D'_1-C0—N N
X2 \ E

o B

(CH2)me1 \A / (V)
X3

dans Iaquelle :

- X., X2, X3, R1. - D __—_ E - , m. p' at -A-B- ont les signifiwtions préoédemment définies ;

— et si on Io desire. on traite les derives I' ainsi obtenus avec des acides appropriés pour donner les sels
d'addition acides correspondents.

4) Le procédé de preparation selon Ia revendioation 3 mractérisé on so qua I'on effectue la condensation

des dérivés II at IV dans le chlomre de methylene en presence do mrbonyldiimldazole.
5) Le procédé de preparation selon Ia revendimtion 3 caractérisé en es que I'on effectue la reduction de

l’amide V au moyen d'un hydmre double de lithium-aluminium dans un solvant approprié.
6) Le pnocédé de preparation des amides de formula générale V:

X1 DX(CH2)p‘-1—Co—N N“ L/
X2 "E2

(CH2)mXR1 \A/ (V)
X3

dans Iaquelle .

— X1, X2, X3, R1, - D _—: E -. m, p' at -A-B- ont les signifimtions définies dans la revendication 3.
caractérisé en ce que l'on condense les derives II at III comma indus dans la revendicntion 3.

22
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PIPERIDINES AND PIPERAZINES 

Summagy of the Invention

The invention relates to novel piperidine and piperazine

derivatives of the formula I
/—\

Ind-Q- Z-Rl I

wherein

Ind is an indol—3-yl radical which is unsubstituted or mono—

or polysubstituted by OH, OA, CN, Hal, COR? or CHJV,

R1 is benzofuran—S—yl or 2,3—dihydrobenzofuran—5-yl, chro-

man—6—yl, chroman—4-on—6—yl, 3—chromenr6—yl or chromen-

4—on-6—yl, which is unsubstituted or monosubstituted by

CN, CHZOH, CHZOA or C0122, '

Q is CmHZm ,

Z is N or CR3

A is alkyl having 1—6 C atoms,

Hal is F, Cl, Br or I,

R2 is OH, OA, NHZ, NHA or NAQ,

R3 is H, OH or CA and

m is 2, 3 or 4,

and to their physiologically acceptable salts.

An object of the invention is to provide novel compounds

capable of being used for the preparation of drugs.

Upon further study of the specification and appended

claims, further objects and advantages of this invention will

become apparent to those skilled in the art.

It has been found that the compounds of the formula I

and their~ physiologically' acceptable acid. addition salts

possess valuable pharmacological properties. Thus, in par—

ticular, they are active on the central nervous system, espe—

cially in terms of 5—HTm—agonist and S-HT—reuptake inhibi—

tion. The compounds are furthermore active as serotonin

agonists and antagonists. They inhibit the binding of triti—

ated serotonin ligands to hippocampal receptors (Cossery et

al., European J. Pharmacol., 140:143—155 (1987)). They also

modify the accumulation of DOPA in the corpus striatum and

the accumulation of S-HTP in the nuclei raphes (Seyfried-et

al., European J. Pharmacol., 160:31—41 (1989)). They also
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have analgesic and hypotensive effects; thus, in catheter-

ized, conscious, spontaneously hypertensive rats (strain:

SHR/Okamoto/NIH—MO—CHB-Kisslegg; method: . q.v. Weeks and

Jones, Proc. Soc. Exptl. Biol. Med., 104:646-648 (1960)), the

directly measured blood pressure is lowered after oral ad—

ministration of the compounds. They are also useful for

prophylaxis and. control of the sequelae of cerebral in—

farction (apoplexia cerebri) such as stroke and cerebral

ischaemia.

Compounds of the formula I and their physiologically ac—

ceptable acid addition salts can, therefore, be used as ac—

tive ingredients for anxiolytics, antidepressants, antipsy—

chotics, neuroleptics, and/or antihypertensives, and also as

intermediates for the preparation of other pharmaceutical

active ingredients.

The invention relates to the piperidine and piperazine

derivatives of the formula I and to their physiologically

acceptable acid addition salts.

The radical A is alkyl having 1, 2, 3, 4, 5 or 6 (2

atoms, especially 1 or 2 C atoms, preferably methyl and also

ethyl, n—propyl, isopropyl, n-butyl, sec—butyl or tert-butyl.

0A is preferably methoxy and also ethoxy, n—propoxy, isopro-

poxy, n—butoxy, isobutoxy, sec—butoxy or tert-butoxy. NHA is

preferably methylamino and also ethylamino, isopropylamino,

n—butylamino, isobutylamino, sec—butylamino or tert-butyl—

amino. NA2 is preferably dimethylamino and also N-ethyl-N—

methylamino, diethylamino, di-n—propylamino, diisopropylamino

or di—n-butylamino.

Analogously, CO-NHA is preferably N—methylcarbamoyl or

N—ethylcarbamoyl; CO—NA2 is preferably N,N—dimethylcarbamoyl

or N,N—diethylcarbamoyl.

The radical Ind is an indol—3-yl radical which is unsub-

stituted or mono- or, for example, disubstituted by the

radicals indicated. Preferably, it is substituted in the

5—position. Substitution in the 4~, 6— or 7—position is

also suitable. Furthermore, substitution in the 1— or 2—po-

sition is possible. Preferred substituents on the indol—

3—yl radical are OH, 0A, CN, CONHW CHJHL but also COJL

F, Cl, Br, I, CHZNHZ, CONHA or CONAz, where A preferably
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corresponds to methyl or ethyl.

The radical R1 is preferably benzofuran-S-yl,

2,3-dihydrobenzofuran-5-yl, chroman-6-yl or

chromen-4-on—6—yl, which 5:; unsubstituted or' monosub-

stituted by -CH,OH, —CONH2, —CO?A or —CC5NHA.

Q is preferably -(CHz),-, but also ~(CHZ)2- or

-(CH,h-, while Z is preferably -N-, -C(OH)— or -CH—.

Accordingly, the invention relates particularly

to those compounds of the formula I in which at least one

of said radicals has one of the meanings indicated above,

especially one of the preferred meanings indicated above.

Some preferred groups of compounds can be expressed by

the following partial formulae Ia to Ig, which correspond

to formula I and in which the radicals and parameters not

described in greater detail are as defined for formula I,

but in which:

in Ia, Ind is an indol-B-yl radical substituted in the 5-

position by OH or CA;

in Ib, Ind is an indol-3-yl radical substituted in the 5-

position by CONE2 or by CN;

in Ic, Z is N and R1 is substituted or unsubstituted

benzofuran-S-yl;

in Id, Z is —C(OH)— and R1 is substituted cu: unsub-

stituted benzofuran-S—yl;

in Is, Z is N and R1 is 2,3-dihydrobenzofuran—S-yl;

in If, Z is N and R1 is chroman—Gsyl;

in Ig, Z is N and R1 is chromen-4-on-6-yl.

Especially preferred compounds are those of

partial formulae Ih and Iah to Igh, which correspond to

partial formulae I and Ia to lg, but in which

additionally:

Q is -(CBZ),-.

The invention further relates to a process for

the preparation of indole derivatives of the formula I

and their salts, characterized in that a compound of the

formula II

Ind-Q—X1 II
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wherein

X1 is X or N32,

X is Cl, Br, I, OH or an 08 group functionally

modified to form a reactive group, and

Ind and Q are as defined,

is reacted with a compound of the formula III

x2— (CH,)2-ZR1- (CH,)2-X3 III

wherein

X2 and X3

can be identical or different and are each X if X1 = NH2

or are together NE in other cases, and

Z and R1 are as defined,

or in that to prepare a compound of the formula I in

which Z is N, a compound of the formula IV

Ind-Q-N(CH2-CH2-X)2 IV

wherein

X, Q and Ind are as defined,

is reacted with a compound of the formula V

Rl-NH2 v

wherein

R1 is as defined,

or in that a compound which has formula I except that one

or more hydrogen atoms have been replaced by one or more

reducible groups and/or one or more additional C-C and/or

C-N bonds are treated with a reducing agent,

or in that a compound which has formula I except that one

or more hydrogen atoms have been replaced by one or more

solvolyzable groups is treated with a solvolyzing agent,

and/or in that an OA group is optionally cleaved to form

an OH group, and/or an Ind group and/or an Ar group is

converted into another Ind and/or Ar group, and/or in

that a resulting base or acid of the formula I is

converted into one of its salts by treatment with an acid

or base.
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The compounds of the formula I are otherwise

prepared by methods known per se, such as those described

in the literature (e.g. in the standard works such as

Houben- Weyl, Methoden der Organischen Chemie (Methods of

Organic Chemistry), Georg-Thieme—Verlag, Stuttgart;

Organic Reactions, John Wiley 8 Sons, Inc., New York;

German Offenlegungsschrift 41 01 686), namely under

reaction conditions such as those which are known and

suitable for said reactions. It is also possible to make

use of variants known per se, which are not mentioned in

greater detail here.

If desired, the starting Haterials for the

claimed process can also be fOrmed in situ in such a way

that they are not isolated from the reaction mixture but

are immediately reacted further to give the compounds of

the formula I.

In the compounds of the formula II, X‘is pre-

ferably X; accordingly, in the compounds of the formula

III, X2 and X3 are together preferably NH. The radical X

is preferably C1 or Br, but it can also be I, OH or an OH

group functionally modified to form a reactive group,

especially alkylsulfonyloxy having 1-6 C atoms (e.g.,

methanesulfonyloxy) or arylsulfonyloxy having 6—10 C

atoms (e.g., benzenesulfonyloxy, p-toluenesulfonyloxy,

naphthalene-l- or -2-sulfonyloxy).

Accordingly, the indole derivatives of the

formula I can be obtained especially by reacting

compounds of the formula Ind-Q-Cl or Ind-Q-Br with

piperidine/piperazine derivatives of the formula III in

which x2 and X3 together are an NH group (designated as

IIIa hereafter). .

Some of the compounds of the formulae II and,

in particular, III are known; the unknown compounds of

the formulae II and III can easily be prepared analo-

gously to the known compounds.

Primary alcohols of the formula Ind—Q-OH can

be obtained,e.g” by reducing the appropriate carboxylic

acids or their esters. Treatment with thionyl chloride,

hydrogen bromide, phosphorus tribromide or similar
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halogen compounds yields the corresponding halides of the

formula Ind-Q-Hal. The corresponding sulfonyloxy com-

pounds can be obtained from the alcohols Ind—Q-OH by

reaction with the appropriate sulfonyl chlorides.

The iodine compounds of the formula Ind-Q-I

can be obtained,e.gn by reacting potassium iodide with

the appropriate p-toluenesulfonic acid esters. The amines

of the formula Ind-Q-NE, can be prepared,e.g.,from the

halides with potassium phthalimide or by reducing the

appropriate nitriles.

Most of the piperazine derivatives IIIa are

known and can be obtained,e.g.,by reacting bis(2-chloro-

ethyl)amine or bis(2-chloroethyl)ammonium chloride with

5—aminobenzofuran, 2,3-dihydro-5-aminobenzofuran,

6-aminochroman or 6-aminochromen-4-one or an appropria-

tely substituted derivative of the compounds mentioned.

Compounds of the formula III (X2 and X? = X in each case)

can be prepared,e.g” by reducing diesters of the formula

alkleOC-CBZ-ZRl-Cflz-COO-alkyl to give compounds of the

formula HO-CHz-CHZ-ZRl-CHZ-Cflzofl (III, x2 = x3 = OK), this

being followed, if desired, by reaction with SOCl2 or-

PBra.

, The reaction of the compounds of formulae II and III

proceeds according to methods such as those known from

the literature for the alkylation of amines. The com-

ponents can be melted together' in the absence of a

solvent, in a sealed tube or an autoclave if necessary.

It is also possible, however, to react the compounds in

the presence of an inert solvent. Examples of suitable

solvents are hydrocarbons such as benzene, toluene or

xylene; ketones such as acetone or butanone; alcohols

such as methanol, ethanol, isopropanol or n-butanol;

ethers such as tetrahydrofuran (THF) or dioxane; amides

such as dimethylformamide (UMP) or N-methylpyrrolidone;

or nitriles such as acetonitrile, or else, if desired,

mixtures of these solvents with one another or mixtures

with water. It can be fmmrmfle to add an acid-binding

agent, for example an alkali metal or alkaline earth

metal hydroxide, carbonate or bicarbonate or another
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alkali metal or alkaline earth metal salt of a weak acid,

preferably a potassium, sodium or calcium salt, or to add

an organic base such as triethylamine, dimethylaniline,

pyridine or guinoline, or an excess of the amine com-

ponent Ind-Q—NH} or of the piperidine or piperazine

derivative of the formula IIIa. The reaction time is be-

tween about a few minutes and 14 days, depending on the

conditions used, and the reaction temperature is preferably

about o—150°, normally 20-130°.

It is also possible to obtain a compound of

the formula I by reacting a compound of the formula Ind—

Q—N(CH;-CEz-X)2 (IV) with a compound of the formula R9-N82

(V).

Most of the compounds of the formula V are

known; the unknown compounds can easily be prepared

analogously to the known compounds. For example, starting

from the appropriately substituted nitro compounds, they

can be converted into the amines of the formula \7 by

reduction. The compounds of the formula IV can be

prepared by reaction of Ind-Q-Cl, Ind-Q-Br or Ind-Q-I

with secondary amines of the formula BN(CstCHz-X)2.

The reaction of compounds IV and V proceeds

according to methods which are known from the literature

and were given above for the alkylation of amines.

A. compound of the formula I can also be

obtained by treating a precursor, in which hydrogen atoms

have been replaced by one or more reducible groups and/or

one (n: more additional C-C and/or C-N bonds, with a

reducing agent, preferably at temperatures of about -80 to

+250°, in the presence of at least one inert solvent.

Reducible groups (groups replaceable by

hydrogen) are, in particular, oxygen in a carbonyl group,

hydroxyl, arylsulfonyloxy (e.g. p-toluenesulfonyloxy),

N-benzenesulfonyl, N-benzyl or O-benzyl.

In principle, compounds containing only one of

the above—mentioned groups or additional bonds, or com-

pounds containing two or more of the above-mentioned

groups or additional bonds adjacent to one another, can

be converted into a compound of the formula I by
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stituents in the Ind group which are present in the starting

compound. This is preferably carried out using nascent hy—

drogen or complex metal hydrides or by means of a Wblff—

Kishner reduction or the reductions with hydrogen gas under

transition metal catalysis.

Preferred starting' materials for the reduction have

formula VI

Ind’—L— Z—Rl VI\_/

wherein

Ind’ is an Ind radical which can additionally be substituted

in the 1-position by an arylsulfonyl group or an alkyl—

oxycarbonyl group,

L is Q or a chain which corresponds to the radical Q ex—

cept that one or more —CHf-groups have been replaced by

-CO— and/or one or more hydrogen atoms have been re—

placed by one or more OH groups or a double bond, and

R1 has the meaning given,

but wherein the following meanings cannot apply simultane—

ously: Ind’ = Ind and L = Q.

In the compounds of the formula VI, L is preferably

—CO—(CHfln4-CO—, wherein n is 2, 3 or 4 [specifically -COCO—,

—COCH2CO-, -CO—(CH2)2—CO-, -CO-(CH2)3—CO—], —(CH2)n_1-CO—,

wherein n is 2, 3 or 4 [specifically —CH2—CO—, —CH§Hg-CO-,

—(CHQa—CO— or —(CHfl4—CO—], further examples being

-CO-CH2CH2—, -CO—(CH2)3—, —CH2—CO-CH2CH2- or -CH2CH2-CO-CH2—.

Compounds of the formula VI can be prepared, e g., by

reacting 4—kafiperazine or 4—thiperidine with a compound

of the formula VII

Ind’--L—X1 VII

wherein

R1, Ind’, L and X1 are as defined above,

under the conditions indicated above for the reaction of II

with III.
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If nascent hydrogen is used as the reducing

agent, this can be ,produced,e.g., by treating metals with

weak acids or with bases. Thus, it is possible, e.g., to use

a mixture of zinc with an alkali metal hydroxide solution

or a mixture of iron with acetic acid. It is also appro-
priate to use sodium or another alkali metal dissolved in

an alcohol such as ethanol, isopropanol, butanol, amyl or

isoamyl alcohol or phenol. It is also possible to use an

aluminum-nickel alloy in aqueous-alkaline solution,

ethanol being added if necessary. Sodium amalgam or

aluminum amalgam in aqueous-alcoholic or aqueous solu-

tion is also suitable for producing the nascent hydrogen.

The "re-action can also be carried out in the heterogeneous
phase, in which case it is convenient to use an aqueous

phase and a benzene or toluene phase. -

Other reducing agents which can be used to par-

ticular advantage are complex metal hydrides such as

LiAlH“ NaBH“ A diisobutylaluminum hydride or

NaAl(OCH,CH,OCB,),E,, and diborane, catalysts such as BF“

AlCl3 or LiBr being added if desired. Solvents which are

suitable for this purpose are, in particular, ethers such

as diethyl ether, di-n—butyl ether, THF, dioxane, diglyme

or 1,2—dimethoxyethane, and hydrocarbons such as benzene.

Solvents which are suitable for a reduction with NaBH‘

are primarily alcohols such as methanol or ethanol, as

well as water and aqueous alcohols. Reduction by these

methods is preferably carried out at temperatures of

about —80 to +1500, especially about

0—100°.

The reduction of -CO— groups in acid amides (e.g.,

those of the formula VI in which L is a ~(CEz)n-1-CO— group)

to CE, groups can be carried out to particular advantage

with LiAlH4 in THF at temperatures of preferably about. . 0—

66°. Arylsulfonyl protecting groups located in the

1-position of the indole ring can be simultaneously

eliminated by reduction. N—Benzyl groups can be elimi-

nated by reduction with sodium in liquid ammonia.

It is also possible to reduce one or more car-

bonyl groups to CH2 groups according to the Wolff-Kishner
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method, e.gu by treatment with anhydrous hydrazine in

absolute ethanol, under pressure, at temperatures‘ of

preferably about 150—250°. A sodium alcoholate is ad-

vantageously used as the catalyst. The reduction can also

be varied according to the Huang-Minlon method by carry—

ing out the reaction with hydrazine hydrate in a

high—boiling water-miscible solvent such as diethylene

glycol or triethylene glycol, in the presence of an

alkali such as sodium hydroxide. The reaction mixture is

normally boiled for about 3-4 hours. The water is then

distilled off and the hydrazone formed is decomposed at

temperatures of up to about 200°. The Wolff-Kishner

reduction can also be carried out with hydrazine in

dimethyl sulfoxide at room temperature.

Moreover, it is possible to carry out certain

reductions by using H2 gas under the catalytic action of

transition metals, such as,e.g.,Raney Ni or Pd. In this

way, e.g" Cl, Br, I, SH or, in certain cases, even OH

groups can be replaced by hydrogen. Nitro groups can also

be converted into NH2 groups by catalytic hydrogenation

with Pd/H2 in methanol.

Compounds which have formula I except that one or

more H atoms have been replaced by one or more solvoly-

zable groups can be solvolyzed, especially hydrolyzed, to

give the compounds of the formula I.

The starting materials for the solvolysis can be

obtained for example by reacting IIIa with compounds

which have formula II (X1 = X) except that one or more

H atoms have been replaced by one or more solvolyzable

groups. Thus, in particular, l-acylindole derivatives

(which have formula I except that, in the 1—position of

the Ind radical, they contain an acyl group, preferably

an alkoxycarbonyl, alkanoyl, alkylsulfonyl or aryl-

sulfonyl group having up to 10 C atoms in each case, such

as methanesulfonyl, benzenesulfonyl or p-toluenesulfonyl)

can be hydrolyzed to give the corresponding indole

derivatives unsubstituted in the l-position of the indole

ring, e.g. in an acidic or, preferably, neutral or

alkaline medium at temperatures of preferably about'O—ZOOO.
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Sodium, potassium or calcium hydroxide, sodium or

potassium carbonate, or ammonia, is conveniently used as

the base. The chosen solvents are preferably water; lower

alcohols such as methanol or ethanol; ethers such as THE

or dioxane; sulfones such as tetramethylene sulfone; or

- mixtures thereof, especially mixtures containing water.

Hydrolysis can also be carried out simply by treatment

with water alone, especially at the boiling point.

A compound of the formula I can furthermore be

converted to another compound of the formula I by methods

known per se.

Compounds of the formula I in which Ind is an

indol- 3-yl radical substituted by CO-R’can be obtained

by derivatizing appropriate carboxyindol-B-yl compounds.

It is possible, e.gn to esterify the acids with appro-

priate alcohols or alcoholates, using methods known per

se. It is also possible to amidate acids or esters with

primary or secondary amines. It is preferred to react the

free carboxylic acid with the amine under the conditions

of a peptide synthesis. This reaction is preferably

carried out in the presence of a dehydrating agent, e.g.,’

a carbodiimide such as dicyclohexylcarbodiimide or else

N-(3-dimethylaminopropyl)-N-ethylcarbodiimide, or pro-

panephosphonic anhydride (q.v. Angew. Chem. 22, 129

(1980)), diphenylphosphoryl azide or 2-ethoxy-N—ethoxyé

carbonyl-1,2-dihydroquinoline, in an inert solvent, e.g.,

a halogenated hydrocarbon such as methylene chloride, an

ether such as THE or dioxane, an amide such as DMF or

dimethylacetamide, or a nitrile such as acetonitrile, at

'temperatures of preferably about —10 to 40, pref—

erably about 0-300. Instead- of' the acid. or amide, it is

also possible to use reactive derivatives of these

substances in the reaction, e.g.,those in which reactive

groups are blocked by pmctecting groups in an inter—

mediate step. The acids can also be used in the form of

their activated esters, which are conveniently formed in

situ, e.g.,by the addition of l-hydroxybenztriazole or

N—hydroxysuccinimide.

Furthermore, cyano-substituted indol-3—yl
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radicals can be hydrolyzed to give carboxy-indol-3-yl or

carbamido-indol—B-yl radicals.

Conversely, however, it is particularly con-

venient to prepare the nitriles by elimination of water,

starting from the amides, e.g" by means of trichloro—
acetyl chloride/EtaN [Synthesis (2), 184, (1985)] or with

POCl3 (J. Org. Chem. gg, 1003 (1961)).

A base of the formula I can be converted with an

acid into the corresponding acid addition salt. Acids

which produce physiologically acceptable salts are

suitable for this reaction. Thus it is possible to use

inorganic acids, e.g” sulfuric acid, hydrohalic acids

such as hydrochloric acid or hydrobromic acid, phosphoric

acids such as orthophosphoric acid, nitric acid and

sulfamic acid, as well as organic acids, i.e.,specifi-

cally aliphatic, alicyclic, araliphatic, aromatic or

heterocyclic monobasic or polybasic carboxylic, sulfonic

or sulfuric acids, such as formic acid, acetic acid,

propionic acid, pivalic acid, diethylacetic acid, malonic

acid, succinic acid, pimelic acid, fumaric acid, maleic

acid, lactic acid, tartaric acid, malic acid, benzoic

acid, salicylic acid, 2-pheny1propionic acid, citric

acid, gluconic acid, ascorbic acid, nicotinic acid,

isonicotinic acid, methanesulfonic or. ethanesulfonic

acid, ethanedisulfonic acid, 2—hydroxyethanesulfonic

acid, benzenesulfonic acid, p-toluenesulfonic acid,

naphthalenemonosulfonic and naphthalenedisulfonic acids

and laurylsulfuric acid.

If desired, the free bases of the formula I can

be liberated from their salts by treatment with strong

bases such as sodium or potassium hydroxide or sodium or

potassium carbonate provided there are no other acid

groups in the molecule. In those cases where the

compounds of the formula I have free acid groups, salt

formation can also be achieved by treatment with bases.

Suitable bases are alkali metal hydroxides, alkaline

earth metal hydroxides or organic bases in the form of

primary, secondary or tertiary amines.

The invention further relates to the use of the
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compounds of ‘the formula I and their' physiologically

acceptable salts for the manufacture of pharmaceutical

preparations, especially by a xuxrchemical route. For

this purpose, they can be converted into a suitable

dosage form together with at least one excipient or

adjunct and, if appropriate, in combination.with one or

more additional active ingredients.

The invention further relates to compositions,

especially pharmaceutical preparations, containing at

least one compound of the formula I and/or one of their

physiologically acceptable salts. These preparations can

he need as drugs in human or veterinary medicine.

Possible excipients are organic or inorganic substances

which are suitable for enteral (e.g.,oral), parenteral or

topical administration and which do not react with the

novel compounds, examples of such excipients being water,

vegetable oils, benzyl alcohols, polyethylene glycols,

gelatin, carbohydrates such as lactose or starch, mag—

nesium stearate, talc and petroleum jelly. Tablets,

coated tablets, capsules, syrups, juices, drops or sup-
positories are used in particular for enteral adminis-

tration, solutions, preferably oily or aqueous solutions,

as well as suspensions, emulsions or implants are used

for parenteral administration, and ointments, creams or

powders are used for topical administration. The novel

compounds can also be lyophilized and the resulting

lyophilizates used,e.g” to manufacture injectable prepa-
rations.

The preparations indicated can be sterilized

and/or can contain adjuncts such as lubricants, preser-

vatives, stabilizers and/or wetting agents, emulsifiers,

salts for influencing the osmotic pressure, buffer sub-

stances, cohnmnts, taste correctors and/or flmnmings.

If desired, they can also contain one or more additional

active ingredients, e.g. one or more vitamins. E

The compounds of the formula I and their physio-

logically acceptable salts can be used for the thera-

peutic treatment of the human or animal body and for

controlling diseases. They can be used for treating
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disorders of the central nervous system, such as_tension,

depressions and/or psychoses, and side—effects in the treat—

ment of hypertension (e.g., with a—methyldopa)n The com—

pounds can also be used in endocrinology and gynecology,

e.g., for the therapeutic treatment of acromegalyy hypogonad—

ism, secondary amenorrhea, premenstrual syndrome and unde—

sired puerperal lactation, and also for the prophylaxis and

therapy of cerebral disorders (e.g., migraine), especially in

geriatrics in a manner similar to certain ergot alkaloids and

for controlling the sequelae of cerebral infarction (apo-

plexia cerebri), such as stroke and cerebral ischemia.

In these treatments, the substances of the invention are

normally administered analogously to known, commercially

available preparations (e.g., bromocriptine, dihydroergocor—

nine), preferably in dosages of about 0.2—500 mg, especially

0.2—50 mg per dosage unit. The daily dosage is preferably

about 0.001—10 mg/kg of body weight. The low dosages (about

0.2-1 mg per dosage unit; about 0.001—0.005 mg/kg of body

weight) are particularly suitable for use as anti—migraine

preparations; dosages of about 10-50 mg per dosage unit are

preferred for the other indications.’ However, the particular

dose for each individual patient depends on a very wide vari-

ety of factors, for example, the activity of the particular

compound used, age, body weight, general state of health,

sex, diet, time and method of administration, rate of excre—

tion, drug combination and severity of the particular disease

to which the therapy is applied. Oral administration is pre—

ferred.

Without further elaboration, it is believed that one

skilled in the art can, using the preceding description,

utilize the present invention to its fullest extent. The

following preferred specific embodiments are, therefore, to

be construed as merely illustrative, and not limitative of

the remainder of the disclosure in any way whatsoever.

In the foregoing and in the following examples, all

temperatures are set forth uncorrected in degrees Celsius and

unless otherwise indicated, all parts and percentages are by

weight.
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The entire disclosure of all applications, patents and

publications, cited above and below, and of corresponding

German application P 43 33 254.4, filed September 30, 1993,

are hereby incorporated by reference.

5 In the following Examples, "working-up in conventional

manner" means: Water is added if necessary, extraction is

carried out with methylene chloride, the organic phase is

separated off, dried over sodium sulfate and filtered, the

filtrate is evaporated and the residue is purified by chroma-

10 tography on silica gel and/or by crystallization. Tempera—

tures are given in °C. Rf values were obtained by thin layer

chromatography on silica gel.
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EXAMPLES

Example 1

1.8 g of 3—(4-chlorobutyl)-5—methoxyindole

[obtainable by diazotization of p—methoxyaniline, reac-

tion with ethyl cyclohexanone—Z-carboxylate according to

5 Japp-Klingemanntx:give4-(2—carbethoxyindol-3-yl)butyric

, acid, alkaline hydrolysis, decarboxylation, reduction

with LiAlH4 and reaction with SOClz] and 1.9 g of

1-(2-hydroxymethylbenzofuran-S-yl)piperazine [obtainable

by reaction of N,N-bis(2-chloroethyl)amine with

10 2~hydroxymethyl-5—aminobenzofuran] are dissolved in

200 ml of acetonitrile and the mixture is stirred at room

temperature for 10 hours. Customary" working up gives
1-[4-(5-methoxyindol-3-y1)butyl]-4-(2-hydroxymethyl-

benzofuran-S-yl)piperazine, m.p. 159°.

15 The following are obtained analogously by reaction I

of 3-(4-chlorobutyl)-5-methoxyindolevflifll1—(2,3-dihydro-

benzofuran45~yl)piperazine:

1-[4-(5-methoxyindol-3-yl)butyl]~4-(2,3-dihydro-

benzofuran-S-yl)piperazine, m.p. Ill-112°;

20 of 3—(4-chlorobutyl)-5-hydroxyindole with 1-(chroman-

6-yl)piperazine:

1-[4-(5-hydroxyindol—3-yl)butyl]-4-(chroman-G-yl)-

piperazine, m.p. 220-222°;

of 3—(4-chlorobutyl)~5—methoxyindole with 1-(chroman—

25 6-yl)piperazine: \

1-[4-(5-methoxyindol-3—yl)butyl]-4-(chroman-6-yl)-

piperazine, m.p. 129-130°;

of methyl 3—(4-chlorobutyl)-5-indolecarboxylate with

1-(chroman-G—yl)piperazine:

3O 1-[4-(5-methoxycarbonylindol-3-yl)buty1]-4-(chroman-

6-yl)piperazinef

of ethyl 3—(4—chlorobutyl)-5-indolecarboxylate with

1-(benzofuran-S—yl)piperazine:

l—[4—(S-ethoxycarbonylindol—3-yl)butyl]-4-(benzo-

35 furan—S-yl)piperazine;

of 3—(4-chlorobutyl)-5—methoxyindole with 1-(benzofuran-
5-yl)piperazine:

l-[4—(5-methoxyindol-3-yl)butyl]—4-(benzofuran-

5-yl)piperazine;
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of 3-(4—chlorobutyl)—5-methoxycarbonylindole with

1-(chromen-4-on-6-yl)piperazine:

1-[4-(5-methoxycarbonylindol-3-yl)butyl]-4-(chromen-

4-on-6—yl)piperazine;

of 3—(4-chlorobutyl)~5—cyanoindole with l—(chromen—4-on—

6-yl)piperazine:

1-[4-(5-cyanoindol-3-yl)buty1J-4-(chromen-4-on—

6-yl)piperazine;

of 3-(4-chlorobutyl)-5-chloroindole with 1-(2,3-dihydro-

benzofuran-S-yl)piperazine:

1-[4-(5-chloroindol-3-y1)butyl]-4-(2,3-dihydrobenzo—

furan—S-yl)piperazine;

of 3-(4-chlorobutyl)-5—methoxycarbony1indole with

1-(2,3-dihydrobenzofuran—5-yl)piperazine:

1-[4-(5-methoxycarbonylindol-3—y1)butyl]-4-(2,3—di-

hydrobenzofuran-S-yl)piperazine;

of 3-(4-chlorobutyl)-5—methoxycarbonylindole with

4-(2,3-dihydrobenzofuran—5—yl)piperidine:

1—[4-(5-methoxycarbonylindol-3-yl)butyl]-4-(2,3-di-

hydrobenzofuran-S-yl)piperidine;

of 3-(4-chlorobutyl)~5-methoxycarbonylindole with

4-(2,3-dihydrobenzofuran-5-yl)-4-hydroxypiperidine:

l-[4-(5-methoxycarbonylindol-3-yl)butyl]-4-(2,3—di-

hydrobenzofuran—S—yl)-4-hydroxypiperidine; '

of 3-(4-chlorobutyl)-5,6-dimethoxyindole‘Mith l-(chroman-

6-y1)piperazine:

1r[4-(5,6-dimethoxyindol-3-yl)butyl]-4-(chroman-

6-y1)piperazine;

of 3-(4-chlorobutyl)-5-cyanoindole with 1-(2-carboxy-

benzofuran-S-yl)piperazine:

1-[4-(5-cyanoindol-3-y1)butle-4-(2-carboxybenzo-

furan-S-yl)piperazine;

of 3-(4-chlorobuty1)-6-fluoroindole with 1-(2,3—dihydro-

benzofuran-S—yl)piperazine:

l-[4-(6-fluoroindol—3—yl)butyl]~4-(2,3-dihydrobenzo-

furan-S-yl)piperazine.

Example 2

1.8 g of 1-[4—(5—methoxycarbonylindol-3—yl)-
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butle-4-(chroman-é-yl)piperazine [obtainable according

to Example 1] are boiled for 0.5 hours with 100 ml of 2N

ethanolic KOH, worked up in the customary manner and give

1-[4-(5-carboxyindol-3-yl)butyl]-4-(chrmmurfi—ylhfipera—
zine.

The following are obtained Ianalogously by

alkaline hydrolysis of the corresponding esters starting-

from 1-[4—(5-ethoxycarbonylindol-3-yl)butle-4-(benzo-

furan—S-yl)piperazine: '

1-[4-(5-carboxyindol-3—y1)butyl]-4-(benzofuran-

S-yl)piperazine:

from 1-[4-(5-methoxycarbonylindol-3~yl)buty11-4-(chromen-

4-on-6-yl)piperazine: ,

1-[4-(5—carboxyindol-3-yl)butyl]-4-(chromen-4-on-

6-y1)piperazine;

from 1-[4-(5-methoxycarbonylindol-3-yl)butle-4-(2,3-di-

hydrobenzofuran-Seyl)piperazine:

1-[4-(5-carboxyindol-3-yl)butyl]-4—(2,3-dihydro-

benzofuran-S-yl)piperazine;

from 1-[4-(5-methoxycarbonylindol-3-yl)butle-4-(2,3-di-

hydrobenzofuran-S-yl)-4-hydroxypiperidine;

1-[4-(5-carboxyindol-3-yl)butyl]-4-(2,3—dihydro—

benzofuran-S-yl)-4-hydroxypiperidine.

Example 3

2.8 g of ’ 1-[4-(S-carboxyindol-B-yl)butyl]-

4-(2,3-dihydrobenzofuran-5—yl)piperazine'are suspendedflin

100 ml of N-methylpyrrolidine. 3.2 g of 2-chloro-

1-methylpyridinium nethanesulfonate are then added and

the mixture is stirred at room temperature for 12 hours.

Dried N33 gas is then passed into the resulting solution

until it is saturated and the mixture is stirred again

for 10 hours. Customary working up gives 1—[4—(5-car-

bamoylindol-3-yl)butyl]-4-(2,3—dihydrobenzofuran—5-yl)-
piperazine.

The following are obtained analogously by

amidation of the following carboxylic acids with

2-chloro-1-methylpyridinium methanesulfonate:

from 1-[4-(S-carboxyindol-3—yl)butyl]-4-(2,3-dihydro-
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benzofuran-S—yl)piperidine

1-[4-(S—carbamoylindol-B-yl)buty11-4-(2,3-dihydro-

benzofuran-S-yl)piperidine, m.p. 155-157°;

from 1-[4-(5-carboxyindol—3-yl)butyl]—4-(2,3—dihydro-

benzofuran-S-yl)-4—hydroxypiperidine

l-[4-(5-carbamoylindol-3—yl)butyl]-4-(2,3-dihydro-

benzofuran—S-yl)-4—hydroxypiperidine, m.p. 69°

(dec.);

from 1-[4-(5-carboxyindol—3-yl)butyl]-4-(chroman-6-yl)-
piperazine

1-[4-(5-carbamoylindol-3-yl)butyl]-4-(chroman-6-yl)-

piperazine.

Example 4

Analogously to Example 3, starting from

1—[4-(5-cyanoindol-3-yl)butyl]-4-(2-carboxybenzofuran-

5~yl)piperazine reaction with Z-chloro-1-methylpyridinium

methanesulfonate gives 1-[4-(5-cyanoindol-3—yl)butyl]-
4-(2-carbamoy1benzofuran-S-yl)piperazine, m.p. 269-272°

(hydrochloride).

Example 5

A mixture of 2.6 g of 3-(2-aminoethyl)-5-cyano-

indole [obtainable by reaction of 5-cyanoindole with

2-chloroacetyl chloride to give 3-(2-chloroacetyl)-
S-cyanoindole, subsequent reduction with diborane,

reaction with phthalimide and hydrolysis] and one equiva-

lent of 5-[N,N-bis(2-chloroethyl)amino]benzofuran

[obtainable by reaction of 2-chloroacetyl chloride with

5-aminobenzofuran and subsequent reduction‘with diborane]
in 40 ml of acetone and 40 ml of water is boiled for

20 hours and then worked up 5J1 the customary manner.

1-[2-(5-Cyanoindol-3-yl)ethyl]-4-(benzofuran-S-yl)pipera-
zine is obtained.

The following are obtained analogously by reac-

tion of 5-[N,N-bis(2-chloroethyl)aminojbenzofuran

with 3-(4-aminobutyl)-5—methoxymethylindole:

1—[4-(5—methoxymethylindol-3~yl)butle-4-(benzo-

furan-S-yl)piperazine;

Page315



Page 316

10'

15

20

25

3O

35

Q!

_ 19 _

with 3-(3-aminopropyl)-5-hydroxyindole:

1-[3-(5—hydroxyindol-3-yl)propyl]-4-(benzofuran-

5-yl)piperazine;

with 3-(2-aminoethyl)-5-methoxyindole:

1-[2-(5-methoxyindol-3-yl)ethyl]-4-(benzofuran-

. 5-yl)piperazine; I

with methyl 3-(3—aminopropyl)-5-indolecarboxylate:

1-[3-(5—methoxycarbonylindol-3-yl)propyl]-4-(benzo-

furan-S-yl)piperazine;

with ethyl 3-(2-aminoethyl)-5-indolecarboxylate:

1-[2-(5-ethoxycarbonylindol-3-y1)ethyl]-4-(benzo-

furan-S—yl)piperazine;

with 3-(4-aminobutyl)-5—fluoroindole:

1-[4-(5-f1uoroindol-3-y1)butle-4-(benzofuran-S-yl)-

piperazine; _ .

with 3-(3-aminopropyl)-5-cyanoindole:

1~[3-(5-cyanoindol-3-yl)propyl]-4-(benzo—

furan-S-yl)piperazine.

Example 6

Analogously to Example 5, reaction of 3.2 g of

3-(2-aminoethyl)—5-methoxyindole with 1.3 equivalents of

6-[N,N—bis(2-chloroethyl)amino]chroman [obtainable by

reaction of 2-chloroacety1 chloride with 6-aminochroman

and subsequent reduction with diborane] gives

1-[2-(5-methoxyindol-3-yl)ethyl]-4-(chroman-6-yl)pipera-

zine.

The following are obtained analogously by reac-

tion of 6-[N,N-bis(2—chloroethyl)amino]chroman

with 3-(4-aminobutyl)-5—methoxymethylindole:

1-[4-(5-methoxymethylindol-3—yl)butyl]-4-(chroman-

6—yl)piperazine;

with 3-(3-aminopropyl)-5-hydroxyindole:

1-[3-(5-hydroxyindol-3-yl)propyl]-4-(chroman-G-yl)-

piperazine;

with 3-(2-aminoethyl)-5-methoxyindole:

1-[2—(5—methoxyindol-3-yl)ethyl]-4—(chroman-6-yl)-

piperazine;

with methyl 3-(3—aminopropyl)—5-indolecarboxylate:
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1-[3-(5-methoxycarbonylindol—3-yl)propyl]—

4-(chroman-6-yl)piperazine;

with ethyl 3-(2-aminoethyl)-5-indolecarboxylate:

1-[2-(5—ethoxycarbonylindol-3-yl)ethyl]-4-(chroman-

6—yl)piperazine;

with 3—(4-aminobutyl)—5-fluoroindole:

1—[4-(5—fluoroindol-3-yl)butyl]-4-(chroman—6-yl)-

piperazine;

with 3-(3-aminopropyl)-5-cyanoindole:

1-[3-(5-cyanoindol-3-yl)propyl]-4-(chroman—‘

6-yl)piperazine.

Example 7

A solution of 3.9 g of 1-[4-(S-carboxyindol-

3-yl)butyl]-4-(2,3-dihydrobenzofuran-5-yl)piperazine in

250 ml of DMF is treated with 1 g of N-methylmorpholine.

A solution of one equivalent of tert-butylamine in 5 ml

of DMF, 1.3 g of l-hydroxybenzotriazole and a solution of

1.9 g of N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide

hydrochloride in 20 ml of DMF are added with stirring.

The mixture is stirred at room temperature for 16 hours

and the filtrate is evaporated. Customary 'working up

gives 1-[4-(5~N-tert—butylcarbamoylindol-3-yl)butyl]-

4-(2,3-dihydrobenzofuran-5-yl)piperazine.

The following are obtained analogously by reac-

tion with tert-butylamine starting

_ from 1-[4-(5-carboxyindol-3-y1)butyl]-4-(chroman-6-yl)—

piperazine:

1-[4-(5—N-tert-butylcarbamoylindol-3-yl)butyl]-

4-(chroman-G-yl)piperazine:

from 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carboxybenzo-

furan-S-yl)piperazine:

1-[4—(5-cyanoindol-3-yl)butyl]-4-(2-N-tert—butyl-

carbamoylbenzofuran-S-yl)piperazine.

Example 8

A mixture of 2.1 g of l-[4-(5-methoxyindol-

3-yl)butyl]-4—(chromanefi-yl)piperazine [can be prepared

according to Example 1], 1.8 g of pyridine hydrochloride
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and 50 ml of pyridine is boiled for 3 hours. It is cooled

and evaporated, and the residue is Vworked up in the

customary manner and gives 1—[4-(S-hydroxyindol-3—yl)—

butyl]-4—(chroman-G—yl)piperazine, m.p. 220—222°.

The following are obtained analogously

from 1-[4—(5-methoxyindol-3-yl)butyl]-4-(2,3-dihydro-

benzofuran-S-yl)piperazine:

1-[4-(5-hydroxyindol-3-yl)butyl]-4-(2,3-dihydro-

benzofuran-S-yl)piperazine;

from 1-[4-(S—methoxyindol-B-yl)butyl]-4-(benzofuran-

5-y1)piperazine:

1-[4—(5-hydroxyindol-3-yl)butyl]—4-(benzofuran-

5—y1)piperazine;

from 1-[4-(5—methoxycarbonylindol-3-y1)buty11-4-(chromen-

4-on-6-yl)piperazine: '

1-[4-(5-hydroxycarbony1indol-3-y1)butle-4-(chromen-

4-on-6-y1)piperazine;

from 1-[4-(5-methoxymethylindol—3-yl)buty1]-4-(benzo-

furan-S-yl)piperazine:

1-[4-(5—hydroxymethylindol-3-yl)butyl]-4-(benzo-

furan-S-yl)piperazine;

from 1-[2-(5—methoxyindol—3-yl)ethyl]—4-(benzofuran-

5-yl)piperazine:

1-[2-(5-hydroxyindol-3-y1)ethyl]-4—(benzofuran-

S—y1)piperazine;

from 1-[2-(5-methoxyindol-3-yl)ethyl]-4-(benzofuran-

5-y1)piperazine:

1-[2-(Sehydroxyindol-B-yl)ethyl]-4-(benzofuran-

5-y1)piperazine.

Example 9

Analogously to Example 1, starting from

3-(4-chlorobutyl)-5-cyanoindole [obtainable by reaction

of 5-cyanoindole with 4-chlorobutyryl chloride to give

3-(4-chlorobutyryl)-5-methoxyindole and subsequent

reduction with NaAlHAOCEJHLOCHflz] by reaction' with

1-(2-ethoxycarbonylbenzofuran¥5-yl)piperazine [obtainable

by reaction of N,N-bis(2—chloroethyl)amine with 2-ethoxy-

carbonyl—5-aminobenzofuran] gives, after customary
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working up, l-[4—(5-cyanoindol-3-yl)butyl]-4-(2-ethoxy-

carbonylbenzofuran-S-yl)piperazine, m.p. 221-223°

(dihydrochloride).

The following are obtained analogously by

reaction .

of 3-(4-chlorobutyl)-5—methoxyindole with 1—(2-cyano-

benzofuran-S-yl)piperazine:

1-[4-(5-methoxyindol-3-yl)butyl]—4-(2—cyanobenzo—

furan-S-yl)piperazine;

of 3—(4-chlorobutyl)-5,6-dimethoxyindolerwith l-(chroman-

6—yl)piperazine:

1-[4-(5,6-dimethoxyindol-3-yl)buty1]-4—(chroman-

6—yl)piperazine;

of 3-(4—chlorobutyl)-5,6-dif1uoroindole with l-(chroman-

6-yl)piperazine:

1-[4—(5,6-difluoroindol-3-yl)butyl]-4-(chroman-

6-yl)piperazine;

of methyl 3-(4-chlorobutyl)—6-indolecarboxylate with

1-(chroman-S-yl)piperazine:

1-{4~(6-methoxycarbonylindol—3-yl)butle-4-(chroman-

6-y1)piperazine;

of ethyl 3-(3-chloropropyl)-6-indolecarboxy1ate with

l-(2-cyanobenzofuran-5—yl)piperazine:

1-[3-(6-ethoxycarbonylindol—3-yl)propy11-4-(2-cyano-

benzofuran-S-yl)piperazine;

of 3-(4-chlorobutyl)-5-methoxyindole with 1—(2-N-methyl-

carbamoylbenzofuran-S-yl)piperazine:

1-[4-(5-methoxyindol-3-yl)butyl1-4-(2-N-methylcar-

bamoylbenzofuran-5—yl)piperazine;

of 3- (4-chlorobutyl)--6-chloroindoleVflith 1- (chromen-4-on-

6-yl)piperazine:

1-[4-(6-chloroindol-3-yl)butyl]-4-(chromen-4-on-

6-y1)piperazine;

of 3-(2-chloroethy1)-5-cyanoindole with l- (chromen-4- on—
6-yl)piperazine:

1-[2—(5-cyanoindol-3-yl)ethyl]-4-(chromen-4-on-

6-yl)piperazine;

of 3-(2—chloroethyl)-5,6—dichloroindole with 1-(2,3—di-

hydrobenzofuran-S—yl)piperazine:
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1-[2-(5,6-dichloroindol-3-yl)ethyl}-4-(2,3-dihydro-

benzofuran-S-yl)piperazine;

of 3-(4—chlorobutyl)-5-methoxycarbonylindole with

1-(2-carboxybenzofuran-5-yl)piperazine:

1—[4-(5-methoxycarbonylindol-3-yl)butyl]-4-(2-car-

boxybenzofuran-S-yl)piperazine;

of 3-(2-chlorOethyl)-5-methoxycarbonylindole with

4-(2-carboxybenzofuran-5-yl)piperidine: ‘

1-[2-(5—methoxycarbony1indol-3—yl)ethy11-4-(2-car-

boxybenzofuran-S-yl)piperazine;

of 3-(4-chlorobutyl)-6-methoxycarbonylindole with

4-(3-carboxybenzofuran-5-yl)-4—hydroxypiperidine:

1-(4-(6-methoxycarbonylindol—3—yl)butyl]-4-(3-car-

boxybenzofuran-S-yl)-4-hydroxypiperidine;

of 3-(4-chlorobutyl)-7—methoxycarbonylindole with

4-(3-carboxybenzofuran-5-yl)-4-hydroxypiperidine;

1-[4-(7~methoxycarbonylindol-3-yl)butyl]-4-(3-car-

boxybenzofuran-S-yl)-4-hydroxypiperidine;

of 3-(4-chlorobutyl)-5,6-dimethoxyindole with 1-(2-car—

boxybenzofuran-S-yl)piperazine:

1-[4-(5,6-dimethoxyindol-3-yl)butyl]-4-(2-carboxy-

benzofuran—S-yl)piperazine.

Example 10

A solution of 3. 6 g of 1- [4- (5-methoxycarbonyl-

indol--3-y1)butyl]--4- (chromen--4--on- 6--yl)piperazine in

40 ml of THF is added dropwise with stirring at room

temperature to a suspension of 0.6 g of lithium alu-

minmm hyride in 20 ml of THF. The mixture is then

stirred for a further hour at 25°C, 20 ml of dilute

sodium hydroxide solution are added, the mixture is

filtered and the filtrate is worked up in the customary

manner. 1-[4-(5-Hydroxymethylindol-3-yl)butyl]—4—(chro-

men-4-on-6—yl)piperazine is obtained.

The following are obtained analagously by reduc-

tion

of l-[4—(5-methoxycarbonylindol-3-yl)butyl]—4-(chroman-

6—yl)piperazine I

1-[4-(5-hydroxymethylindol—3-yl)butyl]-4-(chroman-
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6-yl)piperazine;

of l-[4-(S—methoxycarbonylindol-3-yl)butylj-4-benzofuran-

5-yl)piperazine

1-[4—(5-hydroxymethylindol-3-yl)butyl]-

4-(benzofuran-S-yl)piperazine;

of 1-[3-(5-methoxycarbonylindol-3-yl)propyl]-4-(chroman-

6—yl)piperidine

1-[3-(5-hydroxymethylindol-3-yl)propyl]-4-(chroman—

6-yl)piperidine

of 1-[2-(5-methoxycarbonylindol-3-yl)ethle-4-chroman-

6-yl)piperidine

1-[2-(5-hydroxymethy1indol-3-y1)ethle-4-(chroman-
6-yl)piperidine.

Example 11 .

HCl gas is passed into a boiling solution of

2.5 gof1-[4—(S-carboxyindol-B-yl)butyl]-4-(2,3-dihydro-

benzofuran—S-yl)piperazine in 50 ml of absolute methanol

for 2 hours. The mixture is then boiled for a further

hour, worked up in the customary manner and gives

1-[4-(5—methoxycarbonylindol-3-yl)butyl]-4-(2,3-dihydro-
benzofuran—S—yl)piperazine.

The following are obtained analagously by
esterification

of 1-[4-(5-carboxyindol-3-yl)buty11-4?(2,3-dihydrobenzo-
furan-S-yl)-4-hydroxypiperidine:

1-[4-(5-methoxycarbonylindol-3-yl)butyl]-4-(2,3-di-

hydrobenzofuran—S-yl)-4-hydroxypiperidine;

of 1-[4-(5-carboxyindol-3-yl)butyl]~4-(chroman-6-yl)-
piperazine:

1-[4-(5-methoxycarbonylindol-3-yl)buty11-4-(chroman-

6-yl)piperazine;

of 1-[4-(5-cyanoindol-3-y1)butyl]-4-(2-carboxybenzofuran-

5—yl)piperazine:

1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-methoxycarbonyl-

benzofuran-S-yl)piperazine.

Example A: Injection vials

A solution of 100 g of an active ingredient of
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the formula I and 5 g of disodium hydrogen phosphate in

3 l of double-distilled water is adjusted to pH 6.5 with

2 N hydrochloric acid, sterile-filtered, filled into

injection vials, lyophilized and sterile-sealed. Each

injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 mg of an active ingredient of the

formula I is melted with 100 g of soya lecithin and

1,400 g of cocoa butter, poured into moulds and allowed

to cool. Each suppository contains 20 mg of active

ingredient.

Example C: Solution

A solution of l g of an active ingredient of

the formula I, 9.38 g of NaflaPO, x 2 320, 28.48 g

NaZHPO,1 x 12 3,0 and 0.1 g of benzalkonium chloride is

prepared in 940 ml of double-distilled water. The pH is

adjusted to 6.8, and the solution is made up to 1 1 and

sterilized by irradiation. This solution can be used in

the form of eyedrops.

Example D: Ointment

500 mg of an active ingredient of the formula I

are mixed with 99.5 g of petroleum jelly under aseptic
conditions.

Example E: Tablets

A mixture of 1 kg of active ingredient of the

formula I, 4 kg of lactose, 1.2 kg of potato starch, 0.2

kg of talc and 0.1 kg of magnesium stearate is compressed

to tablets in conventional manner so that each tablet

contains 10 mg of active ingredient.

Example F: Coated tablets

Tablets are formed by compression analogously to

Example E and then covered in conventional manner with a

coating of sucrose, potato starch, talc, tragacanth and
colorant.
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Example G: Capsules

2 kg of active ingredient of the formula I are

filled into hard gelatin capsules in conventional manner

so that each capsule contains 20 mg of the active ingred—

5 ient. I

Example E: Ampoules

A solution of 1 kg of active ingredient of the

formula I in 60 l of double-distilled water is filled

into ampoules and lyophilized under aseptic conditions

10 and the ampoules are sealed under sterile conditions.

Each ampoule contains 10 mg of active ingredient.
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The preceding examples can be repeated with similar

success by substituting the generically or specifically

described reactants and/or operating conditions of this

invention for those used in the preceding examples.

From the foregoing description, one skilled in the art

can easily ascertain the essential characteristics of this

invention, and without departing from the spirit and scope

thereof, can make various changes and modifications of the

invention to adapt it to various usages and conditions.
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WHAT IS CLAIMED IS:

1. A compound according to formula I

/—\

Ind-Q-N Z—Rl I\__J

wherein

Ind is unsubstituted indol—3-yl, indol—3—yl

monosubstituted by OH, OA, CN, Hal, COR2 or

CHJF, or indol—3-yl polysubstituted by OH,

OA, CN, Hal, CORK CHfifi or combinations

thereof;

R1 is benzofuran—S—yl, 373—déhydfieheazoéasan~5——

fifiLr——-ehromafiafiuy&7 Chroman—4-on—6—yl, 3-

chromen-6—yl or chromen-4—on—6—yl, which in

each case is unsubstituted or monosubstituted

by CN, CH20H, CHZOA or CORZ;

Q i S CmH2m ;
, N

Z isgfiam94§?;'
A is alkyl having 1-6 C atoms;

Hal is F, Cl, Br or I;

R2 is OH, OA, NHZ, NHA or NAQ;

R3 is H, OH or CA; and

m is 2, 3 or 4; or

a physiologically acceptable salt thereof.

2. A compound according' to clainl 1, wherein said

compound is:

(a) l—[4—(5—methoxyindol—3-yl)butyl]—4-(2—

hydroxymethylbenzofuran-S-yl)piperazine or a physiologically

acceptable salt thereof;
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W) 1-[4—(5—cyanoindol—3-yl)butyl]—4-(2-A

ethoxycarbonylbenzofuran-5-yl) piperazine or a physiologicallyor

acceptable salt thereof ;’\b

(It?) 1—[4—(5—cyanoindol-3-yl)butyl]—4-(2—
carbamoylbenzofuran—S-yl) piperazine or a physiologically

acceptable salt thereof}b

 
3. A compound according to claim 1, wherein Ind is

unsubstituted indol-3-yl, indol-3—yl monosubstituted by OH,

OA, CN, Hal, COR2 or CHZRZ, or indol-3—yl disubstituted by OH,

0A, CN, Hal, COR2 or CHZRZ.

4. A compound according to claim 1, wherein Ind is

indol—3—yl monosubstituted in the 5-position by OH, OA, CN,

Hal, COR2 or CHZRZ.

5. A compound according to claim 1, wherein Ind is

indol-3—yl monosubstituted in the 4-, 6- or 7—position by OH,

OA, CN, Hal, COR2 or CH2R2.

6. A compound according to claim 1, wherein A is

methyl or ethyl.
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7. A compound according to claim 1, wherein R1 is

 benzofuran—S—yl,

chroman—4—on—6-yl which, in each case is unsubstituted or

monosubstituted by —CH20H, —CONH2, —COZA or —C02NHA.

8. A. compound according to claint 1, wherein. Q is

—(CH2)4-.

 

 
  

9. A compound accor claim 1, wherein Z is —N—,

—C(OH)— or -CH—.

EL? A compound according to claim 1, wherein Ind is
indol—3-yl substituted in the 5—position by OH or OA.

[0’
lr. A compound according to claim 1, wherein Ind is

indol—3—yl substituted in the 5-position by CONH2 or CN.

“-

lzfi A.compound according to clai 1, wherein—E—is—Nzgpdr 5R} is unsubstituted benzofuran—S—yl oréééEEEEEZEEusfibgtitutEd
by CN, CH2OH, CHZOA or c0122. "’

 
 
 

  
 

13. A. compound according to claim 1, wherein

-CH(OH)—.

aim 1, wherein Z is N and

's chroman—6-yl.

I9“
13?, A compound according to claim 1, whereinmE—ésdfiinaih

R1 is chromen-4-on-6-yl.

  

A”? A.pharmaceutical composition comprising a compound
according to claim 1 and a pharmaceutically acceptable

carrier.
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I7 I
l8? A composition according to claim . , wherein said

compound is present in an amount of 0.2-500 mg.

 

 

  

  
 

 
 

 

19. A method of treating tension, depression, pSyC-aSiS

or side effects associated with the trea ent of

hypertension, comprising administering a compound according

to claim 1.

20. A. method of treating -cromegaly, hypogonadism,

secondary amenorrhea, p rual syndrome, undesired

puerperal lactation, or .bral disorders, comprising

administering a compou acco ding to claim 1.

21. A

administeri

of treating migraines, comprising

A method according to claim 21, wherein said
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ABSTRACT OF THE DISCLOSURE

Piperidine and piperazine derivatives of the formula I

Ind-Q-N Z—R1 IL__J

wherein

Ind is an indol—3—yl radical which is unsubstituted or mono—

or polysubstituted by OH, OA, CN, Hal, COR? or CHJF,

R1 is benzofuran—S—yl or 2,3—dihydrobenzofuran-5-yl,

chroman—G—yl, chroman—4—on—6—yl, 3-chromen—6-yl or

chromen—4—on-6-yl, which is unsubstituted or

monosubstituted by CN, CHJXL (flgOA or CORE

Q is CmHzm,

Z is N or CR3

A is alkyl having 1—6 C atoms,

Hal is F, Cl, Br or I,

R2 is OH, OA, NH2, NHA or NAQ,

R3 is H, OH or OA and

m is 2, 3 or 4,

and their physiologically acceptable salts, are active on the

central nervous system.
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BU-NDESREPUBLIK DEUTSCHLAND 47/4

 
Bescheinigung

Die Merck Patent GmbH in 64293 Darmstadt hat eine

PatentanmeIdung unter der Bezeichnung

"Piperidine und Piperazine"

am 30. September 1993 beim Deutschen Patentamt eingereicht.

Das angeheftete StUck ist eine richtige und genaue Wie-

dergabe der'ursprUng1ichen Unter1age'dieser Patentanme1dung.

Die Anme1dung hat im Deutschen Patentamt Vor13ufig die

SymboIe C 07 D 405/12, C 07 D 405/14, A 61 K 31/495 und

A 61 K 31/445 der Internationalen Patentk1assifikation

erhalten. '

MUnchen, den 15. April 1994

Der Prfisident des Deutschen Patentamts
 

Im Auftrag

,r'*\ ,

\.\ dag
P 43 33 254.4 R55“

Page 336 



Page 337

I99} HA2708’I‘A.DOle20

Merck Patent Gesellschaft

mit beschréinkter Haftung

64271 Darmstadt'

Piperidine und Piperazine
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Piperidine und Piperazine

Die Erfindung betn‘fft neue Piperidin- und Piperazinden'vate der Formel I

/_\
Ind-Q-N Z-Rl _ 1.

\_.._/ -

worin

Ind einen unsubstituierten oder einen ein- oder zweifach durch OH,

OA, CN, Hal, COR2 oder CH2R2 substituierten Indol-3-yl-rest,

R1 unsubstituiertcs oder einfach durch CN, CH20H, CH20A oder

COR2 substituiertes Benzofuran-S-yl bzw. 2,3-Dihydrobenzo—

furan-S—yl, Chroman-6-yl, Chroman-4-on—6—yl, 3—Chromen—6—yl
oder Chromen-4-on-6-yl,

Q CmHzn,

Z N oder CR3,

A Alkyl mit 1-6 C-Atomen,

Hal F, Cl, Br oder I,

R2 on, CA, NHZ, NHA oder'NAz,

R3 H", OH oder 0A und

m 2, 3 oder 4

bedeuten,

sowie dcren physiologisch unbedenkliche Salze.
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Der Erfindung lag die Aufgabe zugrunde, neue Verbindungen aufzufinden,

die zur Herstellung von Arzneimitteln verwen'det werden k6nnen.

Es wurde gefunden, daB die Verbindungen der Formel I und ihre physio-

logisCh unbedenklichen Sfiureadditionssalze wertvolle pharmakologische

Eigenschaften besitzen. So zeigen sie insbesondere Wirkungen auf das

Zentralnervensystem, vor allem 5-HT1A-agonistische und 5-HT-Reuptake

hemmende Wirkungen. Die Verbindungen zeigen femer serotonin-agoni-

stische und -antagonistische Eigenschaften. Sie hemmen die Bindung von

tritiierten Serotoninliganden an hippocampale Rezeptoren (Cossery et al.,

European J. Phannacol. JAQ (1987), 143-155). AuBerdem treten Verfinde-

rungen der DOPA-Akkumulation im Stn'atum und der 5—HTP-Akkumulation

in N. raphe auf (Seyfried et al., European J. Pharmacol. L60 (1989), 31—41).

Weiterhin treten analgetische und blutdrucksenkende Wirkungen auf; so
wird bei kathetertragenden wachen, spontan hypertonen Ratten (Stamm

SHR/ Okamoto/NIH-MO-Cl-[B-Kisslegg; Methode vgl. Weeks und Jones,

Proc. Soc. Exptl. Biol. Med. 11210960), 646—648) der direkt gemessene

Blutdruck nach peroraler Gabe der Verbindungen gesenkt. Ebenso eignen

sie sich zur Prophylaxe und zur Bek’cimpfung der Folgen cerebraler Infarkt-

geschehen (apoplexia cerebri) wie Schlaganfall und cerebraler Ischiimien.

Verbindungen der Formel I und ihre physiologisch unbenklichen Séiure-

additionsSalze kb'nnen daher als Arzneimittelwirkstoffe fiir Anxiolytika,

Antidepressiva, Antipsychotika, Neuroleptika und/oder Antihypertonika und
auch als Zwischenprodukte zur Herstellung anderer Arzneimittelwirkstoffe

verwendet werden.

Gegenstand der Erfindung sind die Piperidin- und Piperazinderiilate der
Formel I sowie ihre physiologisch unbedenklichen Sfiureadditionssalze.

Der Rest A bedeutet Alkyl mit '1, 2, 3, 4, 5 oder 6, insbesondere l oder 2

C-Atomen, vorzugsweise Methyl, femer auch Ethyl, n-Propyl, Isopropyl,

n-Butyl, sek.-Butyl oder tert.-Butyl. 0A ist vorzugsweise Methoxy, femer

auch Ethoxy, n-Propoxy, Isopropoxy, n-Butoxy, Isobutoxy, sek.-Butoxy
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oder tert.—Butoxy. NHA ist vorzugsweise Methylamino, femer Ethylamino,

Isopropylamino, n-Butylamino, Isobutylamino, sek.-Butylamino oder tel-t.-

Butylamino. NA2 bedeutet vorzugsweise Dimethylamino, femer N—Ethyl-N—

methylamino, Diethylamino, Di—n-propylamino, Diisopropylamino oder Di-

n-butylamino. '

Analog bedeutet CO-NHA vorzugsweise N-Methylcarbamoyl oder N—Ethyl-

carbamoyl; CO—NA2 vorzugsweise N,N-Dimethylcarbamoyl oder N,N—Di-
ethylcarbamoyl.

Der Rest Ind bedeutet einen unsubstituierten oder ein- oder zweifach durch

einen der angegebenen Reste substituierten Indol-3-ylrest. Vorzugsweise ist

er in 5—Stellung, femer auch in der 4—, 6- oder 7-Stellung substituiert

Weiterhin ist eine Substitution in l— oder 2—Stellung méglich. Bevorzugte

Substituenten am Indol-3-ylrest sind OH, 0A, CN, CONHz, CH20H, abet

auch COzH, F, Cl, Br, I, CHzNHz, CONHA oder CONAz, wobei A

bevorzugt Methyl oder Ethyl entspricht.

Der Rest R1 bedeutet vorzugsweise unsubstituiertes oder einfach durch

-CH20H, -CONH2, -C02A oder -C02NHA substituiertes Benzofuran-S-yl,

2,3—Dihydrobenzofuran-5-yl, Chroman-6-yl oder Chromen-4-on-6-yl.

Q ist vorzugsweise -(CH2)4-, abet auch —(CH2)2- oder -(CH2)3~, wahrend Z

bevorzugt -N-, —C(OH)- oder -CH- bedeutet.

Dementsprechend sind Gegenstand der Erfindung insbesondere diejenigen

Verbindungen der Formel I, in denen mindestens einer der genannten Reste

eine der vorstehend angegebenen, insbesondere der vorstehend angegebenen

bevorzugten Bedeutungen hat. Einige bevorzugte Gruppen von Verbin-

dungen k6nnen durch die folgenden Teilformeln Ia bis Ig ausgedriickt

werden, die der Formel I entsprechen und worin die nicht n'aher bezeich-

neten Reste und Parameter die bei der Formel I angegebene Bedeutung
haben, worin jedoch
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in la Ind einen in 5-Stellung durch OH oder OA substituierten

Indol-3-yl-rest bedeutet;

in Ib Ind einen in 5-Stellung durch CONH2 oder durch CN

substituierten Indol-3-yl—rest bedeutet;

in lo Z gleich N ist und Rl substituiertes ode; unsubsti-
tuiertes Benzofuran-S-yl bedeutet;

in Id Z gleich -C(OH)- ist und R1 substituiertes Oder un-

substituiertes Benzofuran-S-yl bedeutet;

in 16 Z gleich N ist und R1 2,3-Dihydrobenzofuran-5-yl
bedeutet;

in If Z gleich N ist und Rl Chroman-6-yl bedeutet;

in Ig Z gleich N ist und R1 Chromen—4-on-6-yl bedeutet.

Insbesondere sind bevorzugt Verbindungen der Teilformeln Ih sowie Iah bis

Igh, die den Tcilformeln I sowie Ia bis lg entsprechen, worin jedoch zusiitz-
lich

Q -(CH2)4-

bcdeutet.

zeichnet. daB man cine Verbindung der Formel II

(Ind-Q-Xl ‘ 11

worin

X1 X oder NH2 und
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X Cl, Br, I, OH oder eine reaktionsfdhig funktionell abgewandelte

OH-Gruppe bedeuten und

Ind und Q die angegebenen Bedeutungen haben, mit einer Verbindung der
Formel III

X2-(CH2)2-ZRl-(CH2)2—X3 III

worin

X2 und X3 gleich oder verschieden sein kdnnen und, falls X1 = NH2 ist,

jeweils X, andemfalls zusammen NH bedeuten und

Z and R1 die angegebenen Bedeutungen haben,

umsetzt

oder daB man zur Herstellung einer Verbindung der Formel I, wofin Z gleich
- N ist, eine Verbindung der Formel IV

Ind-Q-N(CH2-CH2-X)2 IV

worin

X, Q und Ind die angegebenen Bedeutungen haben, mit einer Verbindung
der Formel V -

Rl-NH2 ' I V ’

worin

R1 die angegebene Bedeutung hat,

umsetzt
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odcr daB man einc sonst dcr Formel I cntsprechendc Verbindung, die jedoch
anstelle cincs odcr mehrcrer Wasserstoffatomc cine odcr mchrere reduzicr—

bare Gruppc(n) und/oder cine odcr mehrcre zusiitzliche C-C- und/oder C-N-

Bindungcn(en) enthalt, mit cincm reduziercnden Mittcl behandelt

odcr daB man cine sonst der Formel I entsprechende Verbindung, die jedoch
anstelle cincs odcr mehrcrer Wasserstoffatome cine odcr mehrcre solvo-

lysicrbarc Gruppc(n)cnth§1t, mit cincm solvolysiercnden Mittel behandclt.

und/odcr daB man gegebenenfalls cine OA-Gruppe unter Bildung cincr OH-

Gruppe spaltet und/odcr cine Gruppc Ind und/odcr cine Gruppc Ar in cine
andere Gruppc Ind und/odcr Ar umwandelt und/oder daB man cine crhaltene

Base odcr Saurc dcr Formel I durch Behandeln mit cincr Saute odcr Base in

eines ihrcr Salze umwandclt.

Die Herstcllung dcr Verbindungen der Forrnel I erfolgt im fibrigen nach an

sich bekannten Mcthodcn, wic sic in der Literatur (z.B. in Standardwerken

wic Houbcn-chl, Mcthodcn der Organischen Chemic, Georg Thicmc

Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc., New York;

DE-OS 41 01 686) bcschriebcn sind. und zwar unter Rcaktionsbedingungcn,

wic sic ffir die gcnannten Umsctzungcn bckannt und geeignct sind. Dabci
kann man auch von an sich bekannten, hier nicht niiher erwahnten Variantcn

Gebrauch machen.

Die Ausgangsstoffc fiir das beanspruchte Verfahren konnen gewiinschten-

falls auch in situ gcbildct wcrden, derart, daB man sie aus dcm Rcaktions-

gemisch nicht isolicrt, sondcrn sofort weiter zu den Verbindungen der
Formcl I umsetzt.

In den .Verbindungcn der Formcl II ist X1 vorzugsweise X; dementsprechend

sind in dcr Verbindungen dcr Formcl 111 X2 and X3 vorzugsweise zusammcn

NH. Der Rest X ist vorzugsweise Cl odcr Br; er kann jcdoch auch I, OH

odcr cine reaktionsfahig funktionell abgewandelte OH—Gruppc bedeutcn,

insbcsondere Alkylsulfonyloxy mit 1-6 (z.B. Mcthansulfonyloxy) odcr

Arylsulfonyloxy mit 6-10 C-Atomen (z.B. Benzolsulfonyloxy, p—Toluol-

sulfonyloxy, 1- odcr 2-Naphthalinsulfonyloxy).
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Dementsprechend sind die Indolderivate der Formel I insbesondere durch

Umsetzung von Verbindungen der Formel Ind-Q-Cl oder Ind—Q-Br mit

Piperidin/Piperazinden'vaten der Formel [IL-worm X2 und X3 zusammen

eine NH-Gruppe bedeuten (nachstehend als IIIa bezeichnet) erhfiltlich.

Die Verbindungen der Formel II und insbesondere III sind zum Teil bekannt;

die nicht bekannten Verbindungen der Formeln II und 1H kbnnen leieht

analog zu den bekannten Verbindungen hergestellt werden.

Primfire Alkohole der Formel Ind~Q-OH sind z.B. durch Reduktion der

entsprechenden Carbonséiuren oder ihrer Ester erhiiltlich. Behandeln mit

Thionylchlorid, Bromwasserstoff, Phosphortn'bromid oder ahnlichen

Halogenverbindungen liefelt die entsprechenden Halogenide der Formel

Ind-Q-Hal. Die entsprechenden Sulfonyloxyveibindungen sind erhéiltlich’ aus

den Alkoholen Ind-Q-OH durch Umsetzung mit den entsprechenden Sulfon-
séiurechloriden.

Die Iodverbindungen der Formel Ind-Q-I sind z.B. durch Einwirkung von

Kaliumiodid auf die zugehérigen p-Toluolsulfonséiureester erhéiltlich. Die

Amine der Formel Ind-Q—NHQ sind z.B. aus den Halogeniden mit Phthaii-

midkalium oder durch Reduktion der entsprechenden Nitn'le herstellbar.

Die Piperazinden'vate IIIa sind gréBtenteils bekannt und z.B. erhiltlich dutch

Umsetzung von Bis-(2-chlorethyl)—amin oder Bis—(2-chlorethyl)—ammonium-

chlorid mit S-Amino-benzofuran, 2,3-Dihydro-5—aminobenzofuran, 6—Ami-

nochroman oder 6-Amino—chromen-4—on oder einem entsprechend substi—

tuierten’Den'vat der genannten Verbindungen. Verbindungen der Fennel 111
(X2 und X3 = jeweils X) sind z.B. herstellbar durch Reduktion von Diestern

der Formel AlkleOC-CHz-ZRl-CHz-COOalkyl zu Verbindungen der

Formel HO-CHz-Cflz-ZRl-CHz-CHon (11], X2 = X3 '= OH) und

gegebenenfalls anschlieBende Umsetzung mit SOC12 bzw. PBI‘3.

V Die Umsetzung der Verbindungen II und III verléiuft nach Methoden, wie sie
fiir die Alkylierung von Aminen aus der Literatur bekannt sind. Man kann

ohne Gegenwan eines Lésungsmittels die Komponenten miteinander ver-

schmelzen, gegebenenfalls im geschlossenen Rohr oder im Autoklaven. Es
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ist aber auch mbglich, die Verbindungen in Gegenart eines indifferenten

Liisungsmittels umzusetzen. Als Lfisungsmittel eigenen sich z.B. Kohlen-

wasserstoffe, wie Benzol, Toluol, Xylol; Ketone wie Aceton, Butanon;

Alkohole wie Methanol, Ethanol, Isopropanol, n-Butanol; Ether wie

Tetrahydrofuran (THF) oder Dioxan; Amide wie Dimethylformamid (DMF)

oder N-Methyl-pyrrolidon; Nitrile wie Aeetonitril, gegebenenfalls auch

Gemische dieser Lfisungsmittel untereinander oder Gemische mit Wasser.

Der Zusatz eines sfiurebindenden Mittels, beispielsweise eines Alkali- oder

Erdalkalimetall-hydroxids, -carbonats oder -bicarbonats oder eines anderen

Salzes einer schwachen Séiure der Alkali- oder Erdalkalimetalle, vorzugs-

weise des Kaliums, Natriums oder Calciums, oder der Zusatz einer organi-

schen Base wie Triethylamin, Dimethylanilin, Pyridin oder Chinolin oder

eines Uberschusses der Aminkomponente Ind-Q-NHZ bzw. des Piperidin-
oder Piperazinderivates der Formel‘HIa kann giinstig sein. Die Reaktionszeit

liegt je nach den angewendeten Bedingungen zwischen einigen Minuten und

14 Tagen, die Reaktionstemperatur zwischen etwa 0 und 150°, normaler-

weise zwischen 20 und 130°.

Femer ist es méglich, eine Verbindung der Fonnel I zu erhalten, indem man

eine Verbindung der Foxmel Ind-Q-N(CH2-CH2-X)2 (IV) mit einer Verbin-

dung der Formel Rl-NH2 (V) umsetzt.

Die Verbindungen der Formeln V sind zum gr63ten Teil bekannt; die nicht

bekannten Verbindungen kénnen Ieicht in Analogie zu den bekannten herge-

stellt werden. Sie lassen sich beispielsweise ausgehend von den entspre-
chend substituierten Nitroverbindungen durch Reduktion in die Ainine der

Fonnel V fiberffihren. Die Verbindungen der Formel IV lassen sich durch

Umsetzung von Ind-Q-Cl, Ind-Q-Br oder Ind-Q-I mit sekundaren Aminen

der Formel HN(CH2-CH2-X)2 herstellen.
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Die Umsetzung der Verbindungen IV und V verléiuft nach Methoden wic sic

ffir die Alkylierung von Aminen aus der Literatur bckannt sind und bcrcits

obcn angegebcn werdcn.

Es ist fcmer méglich, cine Verbindung dcr Formc] I zu crhalten, indem man

ein Vorprodukt, das anstclle von Wasscrstoffatomcn cine odcr mehrcrc

rcduzicrbare Gruppe(n) und/odcr cine odcr mehrcre zuséitzliche C—C—

und/oder C-N-Bindungcn(cn) enthéilt, mit eincm rcduziercndcn Mittel

behandelt, vorzugswcise bci Tcmperaturcn zwischen -80 und +250° in

Gcgenwart mindcstcns eincs inerten Lésungsmittels.

Reduzicrbare (durch Wasscrstoff ersetzbaxc) Gruppen sind insbcsondere

Sauerstoff in einer Carbonylgruppc, Hydroxyl, Arylsulfonyloxy (z.B. p-

Toluolsulfonyloxy), N-Benzolsulfonyl, N-Benzyl odcr O—Benzyl.

Es ist grundsiitziich méglich, Verbindungen, die nur cine, odcr solchc, die

ncbcncinander zwci odcr mehr der Obcn angcfiihrten Gruppcn bzw. zusiitz—

lichen Bindungen cnthaltcn, rcduktiv in cine Verbindung dcr Formcl I fiber-

zufiihrcn; dabei kb'nnen glcichzcitig Substituenten in der Gruppe Ind, die in

der Ausgangsverbindung cnthalten sind, rcduziert werdcn. Vorzugsweise

bcdient man sich hierzu dcs nascicrenden Wasscrstoffs odcr komplexcr

Mctallhydride, ferncr der Reduktion nach Wolff-Kishner sowie der Reduk—

tionen mit Wasserstoffgas untcr Ubergangsmctallkatalysc.

Bcvorzugte Ausgangsstoffc fiir die Reduktion entsprcchen beispielswcise
der Formel VI

Ind'-L—N Z-Rl VI
\__J

worin

Ind‘ cinen Rest Ind, _der zuséitzlich durch cine Arylsulfonylgruppe odcr

cine Alkyloxycarbonylgruppc in 1-Stcllung substituicrt scin kann,
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L Q oder eine dem Rest Q entsprechende Kette, worin jedoch eine

oder mehrere -CH2-Gruppe(n) durch -CO- und/oder ein oder

mehrere Wasserstoffatome durch eine oder mehrere OH-

Gruppe(n) oder eine Doppelbindung ersetzt sind, bedeuten and

R1 die angegebene Bedeutung besitzt

worin jedoeh nicht gleichzeitig Ind' = Ind und L = Q sein kbnnen.

In den Verbindungen der Fennel VI ist L bevorzugt -(;O-(CH2)u-2-CO- [im
einzelnen -COCO-, -COCH2CO—, —CO-(CH2)2-CO-, -CO-(CH2)3-CO-], -

~(CH2)n.1—CO- [im einzelnen -CH2-CO-, -CH2CH2-CO-, -(CH2)3-CO- oder

-(CH2)4-CO-], femer z.B. -CO-CH2CH2-, -CO-(CH2)3-, -CH2-CO-CH2CH2—

oder -CH2CH2-CO-CH2-.

Vefbindungen der Formel VI sind z.B. herstellbar dureh Umsetzung von 4-
Rl-piperazin oder -piperidin mit einer Verbindung der Formel VH

Ind'-L-Xl VH

worin

R1, Ind', L und X1 die oben angegebenen Bedeutungen haben, unter den

Bedingungen, die zuvor fijr die Umsetz'ung von 11 mit III angegeben sind.

Wird als Reduktionsmittel nascierender Wasserstoff verwendet, so kann man

diesen z.B. durch Behandlung von Metallen mit schwachen Sauren oder mit

Basen erzeugen. So kann man z.B. ein Gemisch von Zink mit Alkalilauge
oder von Eisen mit Essigséiure verwenden. Geeignet ist auch die Verwen—

dung von Natrium oder einem anderen Alkalimetall geltist in einem Alkohol

wie Ethanol, Isopropanol, Butanol, Amyl- oder Isoamylalkoho] Ioder Phenol.

Man kann femer eine Aluminium-Nickel—Legierung in alkalisch-wfissen’ger

Lfisung, gegebenenfalls unter Zusatz von Ethanol, verwenden. Auch
Natrium- oder Aluminiumamalgam in wassen'g-alkoholiseher oder
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wiisseriger Losung sind zur Erzeugung des nascierenden Wasserstoffs

geeignet. Die Umsetzung kann auch in heterogener Phase durchgefiihrt

werden. wobei man zweckmaBig cine Wasserige und eine Benzol- oder
Toluol-Phase verwendet.

Als Reduktionsmittel konnen femer besonders vorteilhaft komplexe

Metallhydride, wie LiAlH4, NaBH4, Diisobutylaluminiumhydrid oder

NaA1(OCH2CH20CH3)2H2 sowie Diboran eingesetzt werden, falls er-

wiinscht unter Zusatz von Katalysatoren wie BF3, AlCl3 oder LiBr. Als

.Losungsmittel eigenen sich hierfiir insbesondere Ether wie Diethylether,
Di-n-butylether, THF, Dioxan, Diglyme oder 1,2—DimethOXyethan sowie

Kohlenwasserstoffe wie Benzol. Fiir eine Reduktion mit NaBH4 sind in

erster Linie Alkohole wie Methanol oder Ethanol, femer Wasser sowie

wéissen'ge Alkohole als Losungsmiuel geeignet. Nach diesen Methoden

reduziert man vorzugsweise bei Temperaturen zwischen -80 und +150°,
insbesondere zwischen etwa O und etwa 100°.

Besonders vorteilhaft lassen sich -CO-Gruppen in S'aiureamiden (z.B.

solchen der Fennel VI, worin L eine ~(CH2)n-1 -CO-Gruppe bedeutet) mit

LiAlH4 in THF bei Temperaturen zwischen etwa O und 66° zu CHz-Gruppen
reduzieren. Dabei konnen in l-Stellung des Indolring befindliche Arylsulfo—

nyl-Schutzgruppen gleichzeitig reduktiv abgespalten werden. N-Benzyl-

gruppen konnen reduktiv mit Natrium im flfissigem Ammoniak abgespalten
werden.

Es ist ferner moglich, eine oder mehrere Carbonylgruppen nach der Methode

von Wolff-Kishner zu CHz-Gruppen zu reduzieren, z.B. durch Behandlung
mit wasserfreiem Hydrazin in absolutem Ethanol unter Druck bei Tempe-
raturen zwischen etwa 150 und 250°. Als Katalysator wird vorteilhaft

Natriumalkoholat verwendet. Die Reduktion kann auch nach der Methode

von HUang—Minlon variiert werden. indem man mit Hydrazinhydrat in einem
hochsiedenden, mit Wasser mischbaren Losungsmittel, wie Diethylenglykol

.oder Triethylenglykol, in Gegenwart von Alkali, wie Natriumhydroxid, um-
setzt. Das Reaktionsgemisch wird in der Regel etwa 3—4 Stunden gekocht.
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AnschlieBend wird das Wasser abdestilliert und das gebildete Hydrazon bei

Temperaturen bis zu etwa 200° zersetzt. Die Wolff-Kishner-Reduktion kann

auch bei Raumtemperatur in Dimethylsulfoxid mit Hydrazin ausgeftihrt
werden.

Dan'iber hinaus ist es moglich, bestimmte Reduktionen durch Verwendung

von Hg-Gas unter katalytischer Wirkung von Ubergangsmetallen, wie z.B.

Raney-Ni oder Pd durchzufijhren. Man kann auf diese Weise z.B. Cl, Br, 1,

SH oder in bestimmten Fallen auch OH-Gruppen durch Wasserstoff er-

setzen. Ebenso konnen Nitrogruppen durch katalytische Hydrierung mit

Pd/H2 in Methanol in NHg-Gruppen umgewandelt werden.

Verbindungen, die sonst der Fonnel I entsprechen, abet anstelle eines oder

mehrerer H-Atome eine oder mehrere solvolysierbare Gruppe(n) enthalten,

konnen zu den Verbindungen der Formel I solvolysiert, insbesondere

hydrolysiert werden. V

Die Ausgangsstoffe fiir die Solvolyse sind beispielsweise erh’a‘ltlich durch

Reaktion von IIIa mit Verbindungen, die der Formel H (X 1 = X) entspre-
Chen, aber anstelle eines oder mehrerer H-Atome eine oder mehrere solvo-

lysierbare Gruppe(n) enthalten. So konnen insbesondere l-Acylindolderivate

(entsprechend der Formel I, aber in l-Stellung des Ind—Rests eine Acyl-

gruppe enthaltend, vorzugsweise eine Alkoxycarbonyl-, A1kanoyl-, Alkyl-
sulfonyl— oder Arylsulfonylgruppe mit jeweils .bis zu 10 C—Atomen, wie

Methan-, Benzol- oder p-Toluolsulfonyl) zu den entspechenden in der 1-

Stellung des Indoln'nges unsubstituierten Indolderivaten hydrolysiert
werden, 2.8. in saurem, besser in neutralem oder alkalischem Medium bei

Temperaturen zwischen O und 200°. Als Basen verwendet man zweckmiBig
Natrium-, Kalium— oder Calciumhydroxid, Natrium- oder Kaliumcarbonat,

oder Ammoniak. Als Losungsmittel wiihlt man vorzugsweise Wasser;

niedere Alkohole wie Methanol, Ethanol; Ether wie THF, Dioxan; Sulfone

wie Tetramethylensulfon; oder deren Gemische, besonders die Wasser

enthaltenden Gemische. Eine Hydrolyse kann auch bereits beim Behandeln

mit Wasser allein erfolgen, ‘insbesondere in der Siedehitze.
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Weiterhin kann man eine Verbindung der Formel I nach an sich bekannten

Methoden in eine andere Verbindung der Formel I umwandeln.

Verbindungen der Formel I, worin Ind einen durch CO-R1 substituierten

Indol-3—yl—rest bedeutet,‘ kbnnen durch Derivatisierung entsprechender

Carboxy-indol-3-yl-Verbindungen erhalten werden. Man kann z.B. die

Siiuren mit entsprechenden Alkoholen oder Alkoholaten unter Verwendung

an sich bekannter Methoden verestem. Ferner ist es méglich, Sfiuren oder

Ester mit primiiren oder sekundfiren Aminen zu amidieren. Bevorzugt ist die

Umsetzung der freien Carbonsiiure mit dem Amin unter den Bedingungen

einer Peptidsynthese. Diese Reaktion gelingt vorzugsweise in Gegenwart

eines Dehydrati sierungsmittels, z.B. eines Carbodijmids wie Dicyclohexyl-
carbodiimid oder N—(3-Dimethylaminopropyl)—N-ethyl-carbodiimid, ferner

Propanphosphonsfiureanhydrid (vgl. Angew. Chem. 22, 129 (1980)), Di- ‘

phenylphosphorylazid oder 2-Ethoxy-N~ethoxyca1bonyl-1,2—dihydrochino-

lin, in einem inerten Lésungsmittel, z.B. einem halogenierten Kohlen-

' wassersto‘ff wie Dichlonnethan, einem Ether wie THF oder Dioxan, einem

Amid wie DMF oder Dimethylacetamid, einem Nitril wie Acetonitril, bei

Temperaturen zwischen etwa -10 und 40°, vorzugsweise zwischen 0 und

30°. Anstelle der Séiure bzw. des Amjds kdnnen auch reaktionsfzihige
Derivate dieser Stoffe in die Reaktion eingesetzt werden, z.B. solche, in

denen reaktive Gruppen intermediiir durch Schutzgruppen blockiert sind.

Die Siiuren kdnnen auch in Form ihrer aktivierten Ester verwendet werden,

die zweckmiBig in situ gebildet werden, z.B. durch Zusatz von l-Hydroxy-
benztriazol oder N-Hydroxysuccinimid.

Weiterhin kann man cyan—substituierte Indol-3-yl-reste zu Carboxy—indol-

3—yl- oder Carboxamido-indol-3—yl-resten hydrolysieren.

Besonders giinstig ist es aber auch in umgekehrter Weise, durch Wasser-

abspaJtung, ausgehend von den Amiden, z.B. mittels Trichloracetylchlorid/

Et3N [Synthesis (2), 184, (1985)] oder mit POC13 (J. Org. Chem. 26, 1003
(1961)), die Nitrile herzustellen.
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Eine erhaJtene Base der Fennel I kann mit einer Siiure in das zugeherige

Siiureadditienssalz fibergeffihrt werden. Fiir diese Umsetzung eignen sich

Sfiuren, die physiologisch unbedenkliche Salze liefern. So kennen anerga-

nische Séiuren verwendet werden, z.B. Schwefelséiure, Halogenwasser-

steffsfiuren wie Chlerwassersteffsiiure oder Bremwassersteffséiure,

Phespherséiuren wie Orthephesphorsiiure, Salpeters'ziure, Sulfaminsfiure,

ferner erganische Séiuren, im einzelnen aliphatische, alicyclische, arali-

phatische, arematische oder heterecyclische ein- eder mehrbasige Carbon-,

Sulfen- oder Schwefelsfiuren, wie Ameisensiiure, Essigséiure, Prepiensfiure,

Pivalinsfiure, Diethylessigséiure, Malens’ciure, Bemsteinséiure, Pimelinsfiure,

Fumarsiiure, Maleinséiure, Milchséiure, Weinséiure, Apfelséiure, Benzeesiiure,
Salicylsfiure, 2-Phenylprepiens'aiure, Citrenensfiure, Glucensiiure, Ascorbin-

séiure, Nicetinsiiure, Isenicetinsiiure, Methan- oder Ethansulfenséiure, Ethan-

disulfensiiure, 2-Hydrexyethansulfensiiure, Benzelsulfenséiure, p—Toluol—

sulfenséiure, Naphthalin-mene- und -disulfenséiuren, Laurylschwefelséiure.

Die freien Basen der Fermel I kennen, falls gewiinscht, aus ihren Salzen

durch Behandlung mit starken Basen wie Natrium- oder Kaliumhydrexid,

Natrium— eder Kaliumcarbenat in Freiheit gesetzt werden, sefern keine

weiteren aciden Gruppen im Molekfil verliegen. In jenen Fallen, we die

Verbindungen der Fennel I fiber freie Sfiuregruppen verfijgen, kann durch

Behandlung mit Basen ebenfalls eine Salzbildung eneicht werden. Als

Basen eignen sich Alkalimetallhydrexide, Erdalkalimetallhydrexide oder

‘erganische Basen in Penn ven primiiren, sekundéiren oder tertiiiren Aminen.

Gegenstand der Erfindung ist femer die Verwendung der Verbindungen der
Fennel I und ihrer physiologisch unbedenklichen Shlze zur Herstellung

pharmazeutischer Zubereitungen, insbesondere auf nicht-chemischem Wege.

Hierbei kennen sie zusammen mit mindestens einem Trfiger- eder Hilfssteff
und gegebenenfalls in Kembination mit einem oder mehreren weiteren

Wirksteffem) in eine geeignete Desierungsferm gebracht werden.

Gegenstand der Erfindung sind ferner Mittel, insbesondere pharmazeutische

Zubereitungen, enthaltend mindestens eine Verbindung der Fennel I und/

oder eines ihrer physiologisch unbedenklichen Salze. Diese Zubereitungen
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