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TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

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

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
11/23/2015 for the District of Delaware

PLAINTIFF DEFENDANT

FOREST LABORATORIES, LLC, et al. INVAGEN PHARMACEUTICALS INC.

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

1 7,834,020 11/16/2010 Merck Patent GmbH

2 8,193,195 6/5/2012 Merck Patent GmbH

3 8,236,804 8/7/2012 Merck Patent GmbH

4 8,673,921 3/18/2014 Merck Patent GmbH

5

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

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

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upeon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
Argentum EX1021
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,673,921 B2 Page 1 of 1
APPLICATION NO. : 14/032183

DATED : March 18, 2014

INVENTOR(S) : Andreas Bathe et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Title Page, under “Foreign Application Priority Data,” item (30), left column, replace
“Jun. 19, 2001 (EP) .ccovevveveieeeee. 01113674” with

--Jun. 19,2001  (EP) cccvevvveecennee 01113647--

Signed and Sealed this
First Day of March, 2016

Decbatle X Hoa

Michelle K. Lee
Director of the United States Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO.: 8673921 Page 1 of 1
DATED: March 18, 2014
INVENTOR(S): Andreas Bathe et al.

It is certified that error appears in the above-identified patent and that said
Letters Patent is hereby corrected as shown below:

On page 1, under "Foreign Application Priority Data," item (30), left column, replace

"Jun. 19, 2001 (EP)............ 01113674" with
--Jun. 19, 2001 (EP).............. 01113647--

/Joseph K. McKane/
Supervisory Patent Examiner, Art Unit 1626

U.S. Patent and Trademark Office Page 3
PTO-1050



| hereby certify that this paper (along with any paper referred to as being
attached or enclosed) is being transmitted via the Office electronic filing system
in accordance with § 1.6(a)(4).

Dated: November 24, 2015 Docket No.: 120140-00110

Electronic Signature for Jin Wang, Esq., J.D.:/Jin Wang/ (PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Andreas Bathe et al. Confirmation No.: 2870
U.S. Patent No.: 8,673,921
Art Unit: 1626
Issued: March 18, 2014
Application No.: 14/032,183 Examiner: Samantha L. Shterengarts
Filing Date: September 19, 2013

For: POLYMORPHIC FORMS OF 1-[4-(5-
CYANOINDOL-3-YL)BUTYL]-4-(2-
CARBAMOYLBENZOFURAN-5-YL)
PIPERAZINE HYDROCHLORIDE

Attention: Certificate of Correction Branch
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CERTIFICATE OF CORRECTION
PURSUANT TO 37 C.E.R. § 1.323

Dear Sir:

Upon reviewing the above-identified patent, Patentee noted a typographical error on the
patent which should be corrected.
On the cover page of the patent, in the left-hand column under item (30) “Foreign
Application Priority Data,” the foreign priority is incorrectly shown as “Jun. 19, 2001

(EP) 01113674.”

The foreign priority should be corrected to show:

--Jun. 19, 2001 (EP) 01113647 --

ME1 18810129v.1
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Patent No.: 8,673,921 Docket No.: 120140-00110

Transmitted herewith is a proposed Certificate of Correction effecting such amendment.
Patentees respectfully solicit the granting of the requested Certificate of Correction.

Please charge the fee of $100.00 as required under 37 C.F.R § 1.20(a) from our Deposit
Account No. 50-4876, under Order No. 120140-00110 from which the undersigned is authorized

to draw.

Dated: November 24, 2015 Respectfully submitted,

Electronic signature: / Jin Wang /
Jin Wang, Esq.

Registration No.: 66,467
McCARTER & ENGLISH, LLP
265 Franklin Street

Boston, Massachusetts 02110
(617) 449-6580

(617) 607-9200 (Fax)

Attorney for Patentee

ME1 18810129v.1
Page 5



| hereby certify that this paper (along with any paper referred to as being
attached or enclosed) is being transmitted via the Office electronic filing system
in accordance with § 1.6(a)(4).

Dated: November 24, 2015 Docket No.: 120140-00110

Electronic Signature for Jin Wang, Esq., J.D.:/Jin Wang/ (PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Andreas Bathe et al. Confirmation No.: 2870
U.S. Patent No.: 8,673,921
Art Unit: 1626
Issued: March 18, 2014
Application No.: 14/032,183 Examiner: Samantha L. Shterengarts
Filing Date: September 19, 2013

For: POLYMORPHIC FORMS OF 1-[4-(5-
CYANOINDOL-3-YL)BUTYL]-4-(2-
CARBAMOYLBENZOFURAN-5-YL)
PIPERAZINE HYDROCHLORIDE

MS Petition

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

PETITION TO ACCEPT UNINTENTIONALLY DELAYED CLAIM FOR
FOREIGN PRIORITY PURSUANT TO 37 C.E.R. § 1.55(e)

Dear Sir:

Patentee requests correction of the foreign priority, as stated on the above-identified
patent. The foreign priority, as shown on the cover page of the patent, in the left-hand column
under item (30) “Foreign Application Priority Data,” is incorrectly shown as “Jun. 19, 2001
(EP) 01113674.”

The foreign priority should be corrected to show:

--Jun. 19, 2001 (EP) 01113647 --

Patentee submits that the entire delay between the date the priority claim was due under
37 C.F.R. § 1.55(d) and the date the priority claim was filed was unintentional. Specifically,
the Applicant Data Sheet filed in this patent contains an inadvertent typographical error of the

ME1 20117231v.1
Page 6



Patent No.: 8,673,921 Docket No.: 120140-00110

foreign priority application number, i.e. (EP) 01113674, which should be (EP) 01113647.
However, Patentee notes that the correct priority information is shown on page 2 of the
Preliminary Amendment under “Related Applications” submitted on September 19, 2013 during
prosecution of this patent. In addition, it is indicated on the Notice of Allowability mailed on
December 13, 2013 that “faJcknowledgement is made of a claim for foreign priority under 35
U.S.C. §119(a)-(d) or (f)” and that “[a]ll certified copies of the priority documents have been
received [by the Patent Office].” Furthermore, Patentee submits that all parent patents, US
8,318,744 issued on November 27, 2012 , US 7,981,894 issued on July 19, 2011, US 7,834,020
issued on November 16, 2010, and US 7,381,726 issued on June 3, 2008, which are relied upon
in this patent for an earlier filing date under 35 U.S.C. 120, 121, 365(c), or 386(c), have all
claimed the correct foreign priority application number European Patent Office (EPO)
01113647.0. Therefore, the priority claim was unintentionally delayed.

A certified copy of the foreign application EP 01113647.0 was filed in the prior-filed
nonprovisional application 10/481,270, now U.S. Patent No. 7,381,726, which the instant patent
claims a benefit under 35 U.S.C. 120, 121, 365(c), or 386(c). However, for the convenience of
the Office, Patentee enclose herewith a certified copy of the foreign priority application
EP 01113647.0

Applicant additionally requests that all pertinent U.S. Patent and Trademark Office
records relating to the subject application be changed to reflect this correction.

Please charge the fee of $1,700.00 as required under 37 C.F.R § 1.17(m) from our
Deposit Account No. 50-4876, under Order No. 120140-00110 from which the undersigned is

authorized to draw.

Dated: November 24, 2015 Respectfully submitted,

Electronic signature: / Jin Wang /
Jin Wang, Esq.

Registration No.: 66,467
McCARTER & ENGLISH, LLP
265 Franklin Street

Boston, Massachusetts 02110
(617) 449-6580

(617) 607-9200 (Fax)

Attorney for Patentee

ME1 20117231v.1
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PTO/SB/44 (09-07)

Approved for use through 08/31/2013. OMB 0651-0033

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of 1|
PATENT NO. : 8,673,921
APPLICATION NO. 14/032,183
ISSUE DATE : March 18, 2014
INVENTOR(S) : Andreas Bathe et al.

It is certified that an error appears or errors appear in the above-identified patent and that said
Letters Patent is hereby corrected as shown below:

On page 1, under “Foreign Application Priority Data,” item (30), left column, replace
“Jun. 19,2001 (EP) ..................... 01113674” with

--Jun. 19,2001 (EP) ..................... 01113647--

MAILING ADDRESS OF SENDER (Please do not use customer number below):
Jin Wang

MCCARTER & ENGLISH, LLP 1

265 Franklin Street

Boston, Massachusetts 02110

ME1 18809901v.1
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This Page Is Inserted by IFW Operations
and is not a part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of
the original documents submitted by the applicant.

Defects in the images may include (but are not limited to):

/

e TEXT CUT OFF AT TOP, BOTTOM OR SIDES

e BLACK BORDERS

e FADED TEXT

e ILLEGIBLE TEXT

e SKEWED/SLANTED IMAGES

e COLORED PHOTOS

e BLACK OR VERY BLACK AND WHITE DARK PHOTOS

e GRAY SCALE DOCUMENTS

IMAGES ARE BEST AVAILABLE COPY.

As rescanning documents will not correct images,
please do not report the images to the
Image Problem Mailbox.
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PCTEP02/0615 3
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: Europaisches European Office européen
0) Patentamt Patent Office des brevets
Rec'd 08 AUG 2002
WIPO PCT
Bescheinigung  Certificate Attestation

Die angehefteten Unterla- The attached documents Les documents fixés a
gen stimmen mit der are exact copies of the cette attestation sont
urspranglich eingereichten European patent application conformes a la version
Fassung der auf dem ndch- described on the following initialement déposée de

sten Blatt bezeichneten page, as originally filed. la demande de brevet
europiischen Patentanmel- européen spécifiée a la
dung Gberein. page suivante.

Patentanheldung Nr. Patent application No. Demande de brevet n°

01113647.0

Der Prasident des Europdischen Patentamts;
Im Auftrag

For the President of the European Patent Office

Le Président de 1'Office européen des brevets
p.o.

R C van Dijk

DEN HAAG,DEN ' PRIORITY DOCUMENT 1
THE HAGUE, 25/01/02 SUBMITTED OR TRANSMITTED IN
IA HAYE,LE | COMPLIANCE WITH

RULE 17.1(a) OR (b)
EPA/EPO/OEB Form 1014 - 0291 ' Page 1
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Europdisches European Office européen
0) Patentamt Patent Office des brevets

Blatt 2 der Bescheinigung
Sheet 2 of the certificate
Page 2 de l'attestation

Anmealdung Nr.: Anmeldetag: .
Application no.: 01113647.0 Dateof filing:  19/06/01
Demande n*: Date de dépét:

Anmelder:

Applicant(s).

Demandeur(s).

Merck Patent GmbH
64293 Darmstadt
GERMANY

Bezeichnung der Erfindung:
Title of the invention:
Tltre de Iinvention:

Polymorphfc forms of 1-(4-(5-cyanoindol-3-y1)butyl)-4-(2-carbamoylbenzofuran-5-y1)piperazine
hydrachloride

In Anspruch genommene Prioridt(en) / Priority(ies) claimed / Priorité(s) revendiquée(s)

Staat: Tag: Aktenzeichen:
State: Date: File no.

Pays: Date: Numéro de dépdt:

Internationale Patentklassifikation:
International Patent classification:
Classification internationale des brevets:

/

Am Anmeldetag benannte Vertragstaaten:
Contracting states designated at date of filing: AT/BE/CH/CY/DE/DK/ES/FI/FR/GB/GRNENT/LI/LV/MC/NL/PT/SE/TR
Etats contractants désignés lors du depdt:

Bemerkungen:
Remarks:
Remarques:

Page 11
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Polymorphic forms of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoylbenzofuran-s-yl)piperazine hydrochloride

FIELD OF THE INVENTION
The present invention relates to novel compounds, to processes for

preparing them and to their use in treating medical disorders.

" BACKGROUND OF THE INVENTION
1—[4-(5-Cyanoindol-3~yl)buty\]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine,
its physiologically acceptable salts thereof (US 5,532,241, column 7, lines
30 to 58), a process (US 5,532,241, Example 4) by which it/they can be
prepared and their use in treating certain medical disorders are known from
U.S. Patent US 5,532,241 and WO 00/72832.

Example 4 of US 5,532,241 describes the preparation of 1-[4-(5-
cyanoindol-3—yl)buty|]-4-(2—carbamoyl-benzofuran-5-yl)-piperazine
hydrochioride by reacting 1-[4-(5-cyanoindol-3-yl)buty|]—4—(2—
carboxybenzofuran-5-y|)piperazine at first with 2-chioro-1 -methylpyridinium
methanesulfonate in N-methylpyrrolidine and then with dried NHa.
Customary working up gives the free base 1-[4-(5-cyanoindoI-3-yl)butyl]—4-
(2-carboxybenzofuran-s—yl)piperazine. 700 mg of the base aré dissolved in
30 mi 2-propanol under heating and then treated with 0.1n 2-propanolic
HCL-solution (Merck-Art. No. 1.00326) until precipitation of hydrochloride is
complete. The precipitate was filtered off and washed with diethylether and
dried at room temperatdre to yield 1-[4-(5-cyanoindo|-3—yl)butyl]—4-(2-
carbamoyI-benzofuran—5—yl)-piperazine hydrochloride having a melting point
of 269-272°C. There is no clear teaching elsewhere in the document of any
alternative route or modification to the process which would generate new
crystal modifications of 1-[4-(5—cyanoindol-3-yl)butyl]-4-(2-carbamoyl—
benzofuran—5—yl)-piperazine hydrochloride or new solvates or hydrates of 1-
[4-(5—cyanoindol—3-yl)butyl]-4-(2-carbamoyl-benzofuran-s-yl)-piperazine
hydrochloride in different crystal modifications.
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Former 1-[4-(5-cyanoindol-3—yl)butyl]-4-(2-carbamoyl-benzofuran-5-y|)-
piperazine hydrochloride having a meiting point of 269-272°C was a mixture
of amorphous 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-
yl)-piperazine hydrochloride, crystallized 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride and the free base 1-
[4-(5-cyanoindol-3-y|)butyl]-4-(2-carbamoyl—benzofuran-5-y|)—piperazine.

Methods for preparing pure crystals of 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride has now been found.
Furthermore, surprinsingly, 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine dihydrochloride, five (four + dihydrochloride
XY new forms of 1-[4-(5-Cyanoindol-3-yl)butyl]-4-(2-carbamoyi-
benzofuran-5-yl)-piperazine hydrochloride, three new forms of 1-[4-(5-
cyanoindol-3—yl)5utyl]-4-(2-carbamoyl-benzofuran-5-y|)-piperazine
hydrochloride hydrate, six new forms of solvates of 1-[4-(5-cyanoindol-3-
yl)butyl]-4-(2-carbamoyl-benzofuran-5—y|)-piperazine hydrochloride and
pure amorphous 1-[4-(5-cyanoindol-3—yl)butyl]-4-(2-carbamoyl-benzofuran-
5-yl)-piperazine hydrochloride have been found as have processes for their .-
preparation. These forms are hereinafter referred to as 1, I, 11, IV, V, VI, VI,
VI, 1X, X, X1, XHI, XIV, XV and XVI respectively.

SUMMARY OF THE INVENTION

Accordingly, the presenf invention provides solvates of 1-[4-(5-cyanoindol-
3-yl)butyl]-4-(2-carbamoyl-benzofuran—5-y|)-piperazine hydrochloride in
crystalline modifications and their use for the treatment and prevention of
depressive disorders, anxiety disorders, bipolar disorders, mania, dementia,
substance-related disorders, sexual dysfunctions, eating disorders, obesity,
fioromyalgia, sleeping disorders, psypsychiatric disorders, cerebral infarct,
tension, for the therapy of side-effects in the treatment of hypertension,
cerebral disorders, chronic pain, acromegaly, hypogonadism, secondary
amenorrhea, premenstrual syndrome and undesired puerperal lactation.
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The present invention furthermore provides 1-[4-(5—cyanoindol-3-yl)butyl]-4-
(2-carbamoyl-benzofuran—5-yl)-piperazine hydrochloride hydrates in
crystalline modifications and their use for the treatment and prevention of
depressive disorders, anxiety disorders, bipolar disorders, mania, dementia,
substance-related disorders, sexual dysfunctions, eating disorders, obesity,
fibromyalgia, sleeping disorders, psypsychiatric disorders, cerebral infarct,
tension, for the therapy of side-effects in the treatment of hypertension,
cerebral disorders, chronic pain, acromegaly, hypogonadism, secondary
amenorrhea, premenstrual syndrome and undesired puerperal lactation.

The present invention also provides 1-[4-(5-cyanoindol-3-yl)buty|]—4-(2-
carbamoyl—benzofuran-s-yl)-piperazine hydrochloride anhydrates in
crystélline modifications and their use for the treatment and prevention of
depressive disorders, anxiety disorders, bipolar disordérs, mania, dementia,
substance-related disorders, sexual dysfunctions, eating disorders, obesity,
fibromyalgia, sleeping disorders, psypsychiatric disorders, cerebral infarct,
tension, for the therapy of side-effects in the treatment of hypertension,
cerebral disorders, chronic pain, acromegaly, hypogonadism, secondary

amenorrhea, premenstrual syndrome and undesired puerperal lactation.

The present invention relates additionally to 1-[4-(5-cyanoindol-3-yl)buty|]—4-
(2-carbamoyl—benzofufan-5—yl)-piperazine dinydrochloride in its crystalline
modification and its use for the treatment and prevention of depressive
disorders, anxiety disorders, bipolar disorders, mania, dementia,
substance-related disorders, sexual dysfunctions, eating disorders, obesity,
fibromyalgia, sleeping disorders, psypsychiatric disorders, cerebral infarct,
tension, for the therapy of side-effects in the treatment of hypertension,
cerebral disorders, chronic pain, acromegaly, hypogonadism, secondary
amenorrhea, premenstrual syndrome and undesired puerperal lactation.
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The present invention relates additionally to amorphous 1-[4-(5-cyanoindol-
3-yl)butyl]4-(2-carbamoyl-benzofuran-5-yi)-piperazine hydrochloride and its
use for the treatment and prevention of depressive disorders, anxiety
disorders, bipolar disorders, mania, dementia, substance-related disorders,
sexual dysfunctions, eating disorders, obesity, fibromyalgia, sleeping
disorders, psypsychiatric disorders, cerebral infarct, tension, for the therapy
of side-effects in the treatment of hypertension, cerebral disorders, chronic
pain, acromegaly, hypogonadism, secondary amenorrhea, premenstrual
syndrome and undesired puerperal lactation. |

BRIEF DESCRIPTION OF THE FIGURES
Fig. 1is a IR absorption spectra of Form i
Fig. 2 is a IR absorption spectra of Form Il
Fig. 3 is a IR absorption spectra of Form XV
Fig. 4 is a IR absorption spectra of Form Xl
Fig. 5 is a IR absorption spectra of Form XIV
Fig. 6 is a IR absorption spectra of Form V
Fig. 7 is a IR absorption spectra of Form Vi
Fig. 8 is a IR absorption spectra of Form VIli
Fig. 9 is a IR absorption spectra of Form IV
Fig. 10 is a IR absorption spectra of Form i
Fig. 11isalR absorpiion spectra of Form VII
Fig. 12 is an x-ray diffractogram for Form |
Fig. 13 is an x-ray diffractogram for Form i
Fig. 14 is an x-ray diffractogram for Form XV
Fig. 15 is an x-ray diffractogram for Form X
Fig. 16 is an x-ray diffractogram for Form Xl
Fig. 17 is an x-ray diffractogram for Form Xiv
Fig. 18 is an x-ray diffractogram for FormV
Fig.. 19 is an x-ray diffractogram for Form VI
Fig. 20 is an x-ray diffractogram for Form Viil
Fig. 21 is an x-ray diffractogram for Form IV
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Fig. 22 is an x-ray diffractogram for Form lil
Fig. 23 is an x-ray diffractogram for Form Vi
Fig. 24 is an x-ray diffractogram for Form IX
Fig. 25 is an x-ray diffractogram for Form Xl
Fig. 26 is an x-ray diffractogram for amorphous hydrochloride (Form XVi)
Fig. 27 is an energy/temperature diagram

Fig. 28 is a diagram of thermal analysis from Form |
Fig. 29 is a diagram of thermal analysis from Form il
Fig. 30 is a diagram of thermal analysis from Form 1l
Fig. 31 is a diagram of thermal analysis from Form IV

Fig. 32 is a diagram of thermal analysis from Form V
Fig. 33 is a diagram of thermal analysis from Form Vi
Fig. 34 is a diagram of thermal analysis from Form Vil
Fig. 35 is a diagram of thermal analysis from Form Vvill
Fig. 36 is a diagram of thermal analysis from Form IX
Fig. 37 is a diagram of thermal analysis from Form XI
Fig. 38 is a diagram of thermal analysis from Form XV

Fig. 39 is a diagram of thermal analysis from Form XV
DETAILED DESCRIPTION OF THE INVENTION

it has been found that 1-[4-(5-cyanoindol—3-y|)butyl]—4-(2-carbamoyl—
benzofuran-5-yl)-piperazine hydrochloride is able to form solvates in
crystalline modifications. Examples of such solvates include solvates from
alcohols such as methanol, ethanol, propan-1-ol or propan-2-ol; solvates
from organic esters such as ethyl acetate; solvates from nitriles such as
acetonitrile; solvates from ketones such as acetone and butanone; solvates
from ethers such as tetrahydrofuran and solvates from chlorinated
hydrocarbons such as chloroform and solvates of hydrocarbons such as n-
heptane or toluene.
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Preferably, 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-
piperazine hydrochloride forms solvates with acetone, tetrahydrofuran,
methanol, ethyl acetate or n-heptane in crystalline modifications that means
the bound solvent together with 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-

5 carbamoyl-benzofuran-5-yl)-piperazine hydrochloride build the crystal
structure. The ratio of the solvent to 1-[4-(5-cyanoindol-3-yl)butyi]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride could vary as known
for skilled persons in the art. Preferably, the ratio is between 0,25:1 to 2,5:1
more preferably between 0,5:1 to 1:1, most preferably 1:1. (n-heptan

10 solvate 1/15: 1)

it should be understood that the present solvates of the invention may
contain unbound water that is to say water which is other than water of
crystallization.

15 :
Preferred forms of solvates of 1-[4-(5-cyanoindol-3-yl)butyl]-4- (2-carbamoy!-
benzofuran-5-yl)-piperazine hydrochloride include: .
a) 1-[4-(5-cyanonndol-3-yl)butyl]-4-(2—carbamoyl-benzofuran-5-yl)-piperazihe
hydrochloride solvate with acetone in Form I; (as hereinafter defined) :

20 b) 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine
hydrochloride solvate with tetrahydrofuran in Form li; (as hereinafter
defined)

c) 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine
hydrochloride solvate with tetrahydrofuran in Form XV; (as hereinafter

25 defined)

d) 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-carbamoyl-benzofuran-5-yl)-piperazine
hydrochloride solvate with tetrahydrofuran in Form X; (as hereinafter
defined)

e) 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine

30 hydrochloride solvate with methanol in Form XI; (as hereinafter defined)

f) 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine
hydrochloride solvate with n-heptane in Form XIV; (as hereinafter defined).

8&6-48——-—1— —
(19208000
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Form | according to the invention has the characteristic IR absorption
spectra as shown in Fig. 1 and the charasteristic X-ray diffraction pattern as
shown in Fig. 12. XRD pattern were recorded using a x-ray powder
diffractometer (Bruker AXS D5000) in transmission mode (Cu K alpha 1,
PSD).

IR absorption spectra were measured in the spectral range 4000 - 400 cm™
on a Bruker IFS48. Spectral resolution was 2 cm'. The spectra as shown in

the figures were converted to transmission. Sample preparation was

performed generally as KBr disk. The spectra contains additionally a
specific acetone absoption band at 1709cm™.

Form | can be further characterized with the aid of thermal analysis
measured in the range of 30° to 350 °C. Fig. 28 shows the DSC (TA
instruments DSGC 2920) and TGA (TA instruments TGA 2950)
measurements. Form | shows a desolvation process between 50°C and
180°C. Analysis by thermogravimetry showed the presence of 10 % to 11
o4 of acetone (theory of 1 : 1 solvate 10.82 %). The DSC measurement
gives a phase transition to form V1l between 200°C and 260°C. The
thermoanalytically resulting form VIl melts between 280°C and 290°C.

Thé ratio of acetone to 1-[4—(5-cyanoindol—3-yl)butyl]-4—(2—carbamoyl-
benzofuran-5-yl)-pipefazine hydrochloride in said crystal modification is 1:1,
that means the compound of the invention in crystal modification of Form |
is 1 -[4—(5-cyanoindol—3-3}l)butyI]-4-(2—carbamoyl-benzofuran—5-yl)-piperazine
hydrochloride monoacetonate.

The invention also provides a process for preparing the above Form |

according to the invention, which comprises:

(1) dispersing 1-[4-(5—cyanoindol-3—yI)butyl]A-(Z-carbamoyl-benzofuran-5—
yl)-piperazine in acetone

(2) converting the 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran—5-yl)-piperazine base, by addition of 1N hydrochioric acid
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into the hydrochloride salt at temperatures between 30°C and the
boiling point of acetone, preferably between 40° C and 50°C

(3) precipitation of Form | at room temperature

(4) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride acetonate by
filtration, and drying in vacuo at room temperature.

Alternatively, Form | can be prepared accordirig to a process which -

comprises:

(1) suspending Form !ll of 1-[4-(5-cyanoindol-3-yl)butyi]-4-(2-carbamoyl-
benzofuran-5-yi)-piperazine hydrochloride, which will be described later
in detall, in acetone

(2) stirring at room temperature between a few hours or days, preferably
10 to 20 days,

(3) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride solvate with
tetrahydrofuran by filtration, and drying in vacuo at room temperature.

Form Ii according to the invention has the charasteristic IR absorption
spectra as shown in Fig. 2 and the charasteristic X-ray diffraction pattern as
shown in Fig. 13. XRD pattern were recorded using a x-ray powder
diffractometer (Brukef AXS D5000) in transmission mode (Cu K alpha 1,
PSD). )

IR absorption spectra were measured in the spectral range 4000 - 400 cm”’
on a Bruker IFS48. Spectral resolution was 2 cm™!. The spectra as shown in
the figures were converted to transmission.

Form |l can be further characterized with the aid of thermal analysis
measured in the range of 30° to 350°C. Fig. 29 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950)
measurements. Form 1l shows a desolvation process between 120°C and
180°C. Analysis by thermogravimetry showed the presence of 13 % to 14
% of 'i"HF (theory of 1 : 1 solvate 13.11 %). The DSC measurement gives a
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phase transition to form VIl between 200°C and 260°C. The
thermoanalytically resulting form Vii meits between 280°C and 292°C.
The ratio of tetrahydrofuran to 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride in said crystal
modification is 1:1, that means the compound of the invention in crystal
modification of Form Il is a monosolvate of 1-{4-(5-cyanoindol-3-yl)butyl]}-4-

(2-carbamoyl-benzofuran-5-yl)-piperazine hydrochloride with
tetrahydrofuran.

The invention also provides a process for preparing the above Form I

according to the invention, which comprises:

(1) dispersing 1-[4-(5-cyanoindo|-3-yl)butyl]-4-(2-carbamoyl—benzofuran-5-
yl)-piperazine in tetrahydrofuran

(2) converting the 1-[4-(5-cyanoindol-3-yl)butyl]—4-(2-carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of 1N hydrochloric acid
into the hydrochloride salt at temperatures between 10°C and 60°C,
preferably between 20° C and 30°C

(3) precipitation of Form Il between -10°C and 10°C

(4) recovering the precipitated 1-[4-(5-cyanoindol—3—y|)butyl]-4—(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride solvate with
tetrahydrofuran by filtration, and drying in vacuo at room temperature.

Alternatively, Form |l can be prepared according to a process which

comprises: ’

(1) suspending Form il of 1-[4-(5-cyanoindol-3-y|)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride, which will be described later
in detail, in tetrahydrofuran

(2) stirring at room temperature between a few hours or days, preferably
15 to 30 days,

(3) recovering the precipitated 1-[4-(5-cyanoindol—3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5—y|)-piperazine hydrochloride acetonate by

filtration, and drying in vacuo at room temperature.
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Form XV according to the invention has the charasteristic IR absorption
spectra as shown in Fig. 3 and the charasteristic X-ray diffraction pattern as

shown in Fig. 14. XRD pattern were recorded using a x-ray powder

diffractometer (Bruker AXS D5000) in transmission mode (Cu K alpha 1,
PSD).

IR absorption spectra were measured in the spectral range 4000 - 400 cm™
on a Bruker IFS48. Spectral resolution was 2 cm’. The spectra as shown in
the figures were converted to transmission. '
Form XV can be further characterized with the aid of thermal analysis
measured in the range of 30° to 350 °C. Fig. 39 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950)
measurements. Form XV shows a desolvation process between 75°C and
180°C. Analysis by thermogravimetry showed the presence of 13 % to 14
% of THF (theory of 1: 1 solvate 13.11 %). The DSC measurement gives a
phase transition to form VIl between 200°C and 260°C. The
thermoanalytically resulting form VIl melts between 280°C and 290°C. The
ratio of tetrahydrofuran to 1-{4-(5-cyanoindol- -3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride in said crystal modification is 1:1,
that means the compound of the invention in crystal modifi cation of Form
XV is a monosolvate of 1-[4-(5-'cyanoindoI-3—yl)butyl]-4—(2-carbamoyl-
benzofuran-5-yi)-piperazine hydrochloride with tetrahydrofuran.

The invention also provides a process for preparing the above Form XV

according to the invention, which comprises:

(1) dispersing 1-[4—(5-cyanoindol-3-yl)butyl]-4-(2—carbamoyl-benzofuran-S-
yl)-piperazine in tetrahydrofuran

(2) converting the 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2—carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of 1N hydrochloric acid
into the hydrochloride salt at temperatures between -10°C and 10°C,
preferably between -5° C and +5°C

(3) precipitation of Form XV at room temperature
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(4) recovering the precipitated 1—[4-(5-cyanoindol—3-yl)butyl]—4-(2-
carbamoyl-benzofuran-5—yl)-piperazine hydrochloride solvate with
tetrahydrofuran by filtration, and drying in vacuo at room temperature.

Form X according to the invention has the charasteristic X-ray diffraction
pattern as shown in Fig. 15. XRD pattern were recorded using a x-ray

powder.diffractometer (Bruker AXS D5000) in transmission mode (Cu K
alpha 1, PSD).

The ratio of tetrahydrofuran to 1—[4-(5-cyanoindo|—3-yl)butyl]-4-(2-
carbamoyl—benzofuran-S-yl)-piperazine hydrochloride in said crystal
modification is 0,5:1, that means the compound of the invention in crystal
modification of Form Il is @ hemisolvate of 1-[4-(5-cyanoindo|—3-y|)butyl]—4-
(2-carbamoyl-benzofuran-5-yl)—piperazine hydrochloride with
tetrahydrofuran.

The invention also provides a process for preparing fhe above Form X

according to the invention, which comprises:

(1) dispersing 1-[4-(5-cyanoindo|-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-
yl)-piperazine in tetrahydrofuran

(2) converting the 1—[4—(5—cyanoindol—3-yl)butyl]-4—(2—carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of 1N hydrochloric acid
into the hydrochloride salt at temperatures between 10°C and 40°C,
preferably between 20° C and 30°C

(3) precipitation of Form |l at room temperature

. (4)_ recovering the precipitated 1-[4-(5—cyanoindol—3—yl)buty|]-4—(2- '

carbamoyl-benzofuran-5-y|)-piperazine hydrochloride solvate with
tetrahydrofuran by filtration, and drying at temperatures up to 80°C

maximum.

Form Xl according to the invention has the charasteristic IR absorption

spectra as shown in Fig. 4 and the charasteristic X-ray diffraction pattern as

Page 23
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shown in Fig. 16. XRD pattern were recorded using a x-ray powder
diffractometer (Bruker AXS D5000) in transmission mode (Cu K alpha 1,
PSD).

IR absorption spectra were measured in the spectral range 4000 - 400 ecm™
on a Bruker IFS48. Spectral resolution was 2 cm™. The spectra as shown in
the figures were converted to transmission.

Form Xl can be further characterized with the aid of a thermal analysis
measured in the range of 30° to 350 °C. Fig. 37 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950)
measurements. Forrp Xl shows a desolvation process between 75°C and
150°C. Analysis by thermograVimetry showed the presence of 6 % to 7 %
of methanol (theory of 1: 1 soivate 6.28 %). The DSC measurement gives
a phase transition to form VIl between 200°C and 260°C. The
thermoanalytically resulting form VIl melts between 280°C and 290°C

The ratio of methanol to 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-carbamoy!-
benzofuran-5-yl)-piperazine hydrochloride in said crystal maodification is 1:1,
that means the compound of the invention in crystal modification of Form I}
is @ monosolvate of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride with methanol. ..

The invention also provides a process for preparing the above Form XI

according to the invention, which comprises:

(1) suspending Form VI of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride, which will be described later
in detail, in methanol at temperatures between 55°C and the boiling
point of methanol

(2) cooling down the reaction mixture to temperatures between -40° and
-10°C, preferably to -30°C

(3) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride methanolate by
filtration at room temperature, and drying in vacuo at room temperature.
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Form XIV according to the invention has the charasteristic IR absorption
spectra as shown in Fig. 5 and the charasteristic X-ray diffraction pattern as
shown in Fig. 17. XRD pattern were recorded using a x-ray powder
diffractometer (Bruker AXS D5000) in transmission mode (Cu K alpha 1,
PSD).

IR absorption spectra were measured in the spectral range 4000 - 400 cm™
on a Bruker IFS48. Spectral resolution was 2 cm. The spectra as shown in
the figures were converted to transmission.

Form XIV can be further characterized with the aid of a thermal analysis
measured in the range of 30°C and 350°C. Fig. 38 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950)
measurements. Analysis by thermogravimetry showed the presence of 1 %
to 3 % of n-heptane (theory of 15 : 1 solvate 1.37 %, theory of 10 : 1 solvate
2.05 %).

The ratio of n-heptane to 1—[4-(5-cyanoindol-3-yl)butyl]-4—(2—carbamoy|—
benzofuran-5-yl)-piperazine hydrochloride in said crystal modification is
between 1:10 and 1:15, that means the compound of the invention in

crystal modification of Form X1V is a solvate of 1-[4-(5-cyanoindol-3-
yl)butyI]-4-(2-carbamoyl-benzofuran-5-y|)—piperazine hydrochloride with n-
heptane. The DSC measurement gives phase transitions between 80°C
and 120°C and between 200°C and 260°C. The thermoanalytically resulting
form VIl melts between 280°C and 290°C

The invention also provides a process for preparing the above Form XV
according to the invention, which comprises:

(1) suspending Form iil of 1-[4-(5-cyanoindol-3-yl)butyl]-4—(2-carbamoyl—
benzofuran-5-yl)-piperazine hydrochloride, which will be described later
in detail, in n-heptane

(2) stirring at room temperature between a few hours or days, preferably
15 to 30 days,
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(3) recovering the precipitated solvate of 1-{4-(5-cyanoindol-3-yl)butyl}-4-
(2-carbamoyl-benzofuran-5-yl)-piperazine hydrochloride with n-heptane
by filtration, and drying in vacuo at room temperature.

Additionally, it has been found that 1-[4-(5-cyancindol-3-yl)butyl}-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride is able to form
hydrates in crystalline modifications. Preferably, the ratio of water to 1-[4-(5-
cyanoindol-3—yl)butyl]-4-(2-carbamoy!-benzofuran-5-yl)-piperazine
hydrochloride is between 0,25:1 to 2,5:1, more preferably between 0,5:1 to
1:1, most preferably 1:1.

it should be understood that the present hydrates of the invention may
contain unbound water that is to say water which is other than water of
crystallization.

Preferred forms of hydrates of 1-[4-(5-cyanoindol-3-yl)butyi{]-4-(2-
carbamoyl-benzofuran-5-yf)-piperazine hydrochloride include:

a) 1-[4-(5-cyanoindol-3-y|)butyl]—4-(2—carbamoyl—benzofuran-5-yl)-piperazine
hydrochloride monohydrate in Form V; (as hereinafter defined)

b) 1-[4-(5-cyanoindol—3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine
hydrochloride 1.75 hydrate in Form VI, (as hereinafter defined)

c) 1-[4-(5-cyanoindol-3-yl)buty|]—4-(2-carbamoyl-benzofuran—5-yl)-piperazine
hydrochloride hemihydrate in Form VIl; (as hereinafter defined)

Form V according to the invention has the charasteristic IR absorption
spectra as shown in Fig. 6 and the charasteristic X-ray diffraction pattern as
shown in Fig. 18. XRD pattern were recorded using a x-ray powder
diffractometer (Bruker AXS D5000) in transmission mode (Cu K alpha 1,
PSD).

IR absorption spectra were measured in the spectral range 4000 - 400 cm™
on a Bruker IFS48. Spectral resolution was 2 em™'. The spectra as shown in

Paof ¥ AR DO
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the figures were converted to transmission. Sample preparation was
performed generally as KBr disk.

Form V can be further characterized with the aid of a thermal analysis
measured in the range of 30° to 350 °C. Fig. 32 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950)
measurements. Form V shows a dehydration process between 25°C and
100°C. Analysis by thermogravimetry showed the presence of3%tod4 %
of water (theory of 1: 1 solvate 3.63 %). The DSC measurement gives a
phase transition to form V1i between 200°C and 260°C. The
thermoanalytically resulting form VIiI melts between 280°C and 290°C.
Form V of 1-[4-(5-cyanoindol-3-yl)butyl]—4-(2-carbamoyl-benzofuran-5-y|)-
piperazine hydrochloride monohydrate according to the invention has
surprising advantages with regard to its stability under conditions of high
humidity. Form V according to the invention is obtained as colorless solid
substance with forms good crystals.

The invention also provides a process for preparing the above Form V

according to the invention, which comprises:

(1) dispersing 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran—5-
yl)-piperazine in tetrahydrofuran

(2) converting the 1-[4-(5-cyanoindol—3—yl)butyl]—4-(2-carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of aqueous hydrochloric
acid into the hydrochloride salt

(3) precipitation of Form V at room temperature

(4) recovering the precipitated 1-[4-(5-cyanoindo|-3-y|)butyl]-4-(2-
carbamoyl-benzofuran-s-yl)—piperazine hydrochloride monohydrate by
filtration, and drying in vacuo at room temperature.

Alternatively, Form V can be prepared according to a process which
comprises:
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(1) stirring of Form IV of 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-carbamoyl-
benzofuran-5-yi)-piperazine hydrochloride, which will be described later
in detail, in water with an amount of 5 to 10 times more relating to Form
v

(3) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyi}-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride monohydrate by
filtration, and drying in vacuo at room temperature untill the forming of
the monohydrate of Form V without excess of water.

Alternatively, Form V can be prepared according to a process which

comprises:

(1) stirring of Form XIll of 1-[4~(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine dihydrochloride, which will be described
later in detail, in water

(3) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride monohydrate by
filtration, and drying in vacuo at room temperature.

Form VI according to the inveﬁtion has the charasteristic IR absorption
spectra as shown in Fig. 7 and the charasteristic X-ray diffraction pattern as
shown in Fig. 19. XRD pattern were recorded using a x-ray powder
diffractometer (Brukef AXS D5000) in transmission mode (Cu K alpha 1,
PSD). ’

IR absorption spectra were measured in the spectral range 4000 - 400 cm™
on a Bruker IFS48. Spectral resolution was 2 cm™'. The spectra as shown in
the figures were converted to transmission. Sample preparation was
performed generally as KBr disk.

Eorm VI can be further characterized with the aid of a thermal analysis
measured in the range of 30° to 350 °C. Fig. 33 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950)

measurements. Form VI shows a dehydration process between 25°C and

Paok P8 (5
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100°C: Analysis by thermogravimetry showed the presence of 6 % to 7%
of water (theory of 1: 1.75 solvate 6.19 %). The DSC measurement gives a
phase transition to form VIl between 200°C and 260°C. The

thermoanalytically resulting form VII melts between 280°C and 290°C.

The invention also provides a process for preparing the above Form Vi

according to the invention, which comprises:

(1) stirring of Form IV of 1-[4-(5-cyanoindol-3-yl)butyl]—4—(2—carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride, which wilt be described later
in detail, in water in which the relative proportions of salt to water are
between 1:5 and 1:10

(3) recovering the precipitated 1-[4—(5-cyanoindol-3—y|)butyl]-4-(2-
"carbamoyl-benzofuran-s-yl)-piperazine hydrochloride sesquihydrate by

filtration, and drying in vacuo at room temperature

Alternatively, Form Vi can be prepared according to a process which

comprises:

(1) stirring of Form Il of 1-[4-(5-cyanoindo|-3-yl)butyl]—4-(2—carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride, as described above, in i
water for one hour

(3) recovering the precipitated 1—[4—(5-cyanoindol-3-yl)butyl]-4-(2—
carbamoyl-benzofuran-5—y|)-piperazine hydrochloride sesquihydrate by
filtration, and drying in vacuo at room temperature.

Form VIIi according to the invention has the charasteristic IR absorption
spectra as shown in Fig. 8 and the charasteristic X-ray diffraction pattern as
shown in Fig. 20. XRD pattern were recorded using 2 x-ray powder
diffractometer (Bruker AXS D5000) in transmission mode (Cu K alpha 1,
PSD).

IR absorption spectra weré measured in the spectral range 4000 - 400 cm”

on a Bruker |[FS48. Spectral resolution was 2 cm™. The spectra as shown in
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the figures were converted to transmission. Sample preparation was
performed generally as KBr disk.

Form VIl can be further characterized with the aid of a thermal analysis
measured in the range of 30°C to 350°C. Fig. 35 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950)
measurements. Form Vil shows a dehydration process between 25°C and
125°C. Analysis by thermogravimetry showed the presence of 1 % to 2 %
of water (theory of 1 : 0.5 solvate 1.85 %). The DSC measurement gives a
melting of resulted form 1X around 268°C. The thermoanalytically resulting
form VIl melts between 280°C and 290°C.

The invention also -provides a process for preparing the above Form VIl

according to the invention, which comprises:

(1) stirring of Form VI of 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyi-
benzofuran-5-yl)-piperazine hydrochloride 1.75 hydrate, as described
above, in water for more than 12 hours

(2) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride hemihydrate by

filtration, and drying in vacuo at room temperature.

Alternatively, Form VIl can be prepared according to a process which

comprises: o

(1) stirring of Form |i of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride, as described above, in
water for 12 hours

(2) recovering the precipitated 1-[4-(5-cyanoindoi-3-yl)butyi]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrachioride hemihydrate by
filtration, and drying in vacuo at room temperature.

P
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Additionally, it has been found that 1-[4-(5—cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride form crystalline
modifications as anhydrates.

It should be understood that the present anhydrates of the invention may
contain unbound water that is to say water which is other than water of

crystallization.

Preferred forms of anhydrates of 1-[4-(5—cyanoindo|-3—yl)buty|]-4-(2-
carbamoyl—benzofuran—5-yl)-piperazine hydrochloride include:

a) 1-[4—(5-cyanoindo[-3-y|)butyl]-4-(2-carbamoyl—benzofuran-5—yl)-piperazine
hydrochloride in Form IV; (as hereinafter defined)

b) 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-y|)-piperazine
hydrochloride in Form lll; (as hereinafter defined)

c) 1—[4-(5-cyanoindol-3-yl)buty|]-4—(2—carbamoyl—benzofuran-5—y|)-piperazine
hydrochloride in Form VII; (as hereinafter defined)

d) 1-[4-(5-cyanoindol-3-y|)butyl]—4-(2-carbamoyl-benzofuran-5-yl)—piperazine
hydrochloride in Form IX; (as hereinafter defined)

Form 1V according to the invention has the charasteristic IR absorption
spectra as shown in Fig. 9 and the charasteristic X-ray diffraction pattern as
shown in Fig. 21. XRD pattern were recorded using a x-ray powder
diffractometer (Bruker AXS D5000) in transmission mode (Cu K alpha 1,
PSD). '

IR absorption spectra were measured in the spectral range 4000 - 400 cm™
on a Bruker IFS48. Spectral resolution was 2 cm™'. The spectra as shown in
the figures were converted to transmission. Sample preparation was
performed generally as KBr disk.

Form IV can be further characterized with the aid of a thermal analysis
measured in the range of 30° to 350 °C. Fig. 31 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950)
measurements. The DSC measurement gives a phase transition to form VI
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between 200°C and 260°C. The thermoanalytically resulting form VIl melts
between 280°C and 290°C.

Owing to its crystalline properties, Form IV of 1-[4-(5-cyanoindol-3-yl)butyi}-
4-(2-carbamoyl-benzofuran-5-yl)-piperazine hydrochloride according to the
invention has surprising advantages with regard to its solubility and for its
pharmaceuticai processing into solid dosage forms. The solubility of Form
IV in water is 0,328 pg/ml. Form IV according to the invention is obtained as
colorless solid substance with forms good crystals.

As shown in Figure 27, Form [V is the most stable form at higher
temperatures, e.g. > 100°C. |

The invention also provides a process for preparing the above Form IV

according to the invention, which comprises:

(1) dispersing 1-[4-(5-cyanoindol—3-yl)butyl]—4-(2—carbamoyl-benzofuran-5-
yl)-piperazine in tetrahydrofuran

(2) converﬁng the 1-[4'-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of aqueous hydrochloric
acid into the hydrochloride salt at temperatures between 20° and 30°C -

(3) precipitation of Form V at room temperature

(4) recovering the precipitated 1-[4-(5-cyanoindol- 3—yl)buty|]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride monohydrate
Form V by filtration

(5) drying of Form V in vacuo at temperatures of 85° to 90°C to give Form
V.

Alternatively, Form IV can be prepared according to a process which

comprises:

(1) drying of Form XI of 1-[4-(5-cyanoindol-3—yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride monomethanolate, as
described above, at temperatures between 55° and 65°C to give Form
Iv.

Pag¢ Fainaionni:
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Form 1ll according to the invention has the charasteristic IR absorption
spectra as shown in Fig. 10 and the charasteristic X-ray diffraction pattern
as shown in Fig. 22. XRD pattern were recorded using a x-ray powder
diffractometer (Bruker AXS D5000) in transmission mode (Cu K alpha 1,
PSD).

IR absorption spectra were measured in the spectral range 4000 - 400 cm™

on a Bruker IFS48. Spectral resolution was 2 cm™. The spectra as shown in

the figures were converted to transmission. Sample preparation was

performed generally as KBr disk.

Form il can be further characterized with the aid of a thermal analysis
measured in the range of 30° to 350 °C. Fig. 30 shows the DSC (TA
instruments DSC 2920) and TGA (TA Instruments TGA 2950)
measurements. The DSC measurement gives a phase transition to form VI

between 200°C and 260°C. The thermoanalytically resulting form ViI melts
petween 280°C and 290°.

Owing to its crystalline properties, Form Il of 1-[4-(5-cyanoindo|-3-yl)butyl]-
4-(2-carbamoyl-benzofuran—5—y|)-piperazine hydrochloride according to the
invention is the most stable form at room temperature, that means the
thermodynamically stable form at room temperature (Fig. 27). Form |l
according to the invention is obtained as colorless solid substance with
forms good crystals. |

The invention also provides a process for preparing the above Form Il

according to the invention, which comprises:

(1) dispersing 1-[4-(5-cyanoindol-3-yl)butyl]-4—(2-carbamoyl-benzofuran-5—
yl)-piperazine in tetrahydrofuran

(2) converting the 1-[4-(5-cyanoindol-3-y|)butyl]-4—(2-carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of 1N hydrochloric acid




10

15

20

25

30

-22 -

into the hydrochloride salit at temperatures between 10°C and 40°C,
preferably between 20° C and 30°C

(3) precipitation of Form Il at room temperature

(4) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride solvate with
tetrahydrofuran by filtration

(5) drying of Form Il in vacuo at temperatures of at least 100°C to give
Form Ill.

Form VIl according to the invention has the charasteristic IR absorption
spectra as shown in Fig. 11 and the charasteristic X-ray diffraction pattern
as shown in Fig. 23. XRD pattern were recorded using a x-ray powder
diffractometer (Bruker AXS D5000) in transmission mode (CuK alpha 1,
PSD). ‘

IR absorption spectra were measured in the spectral range 4000 - 400 cm™
on a Bruker IFS48. Spectral resolution was 2 cm™. The spectra as shown in
the figures were converted to transmission. Sample preparation was
performed generally as KBr disk.

Form VIl can be further characterized with the aid of a thermal analysis
measured in the range of 30° to 350 °C. Fig. 34 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950)
measurements. The DSC measurement gives the meiting point of form Vil

- at 288°C.

Form VI is the high temperature form of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride according to the
invention. Form VIl according to the invention is obtained as colorless solid
substance with forms good crystals.

The invention also provides a process for preparing the above Form Vil
according to the invention, which comprises:

Pagﬁ%-ﬁﬂ-?ﬂh‘l -
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(1) tempering Form IV of 1-[4-(5-cyanoindol—3-yl)butyl]-4-(2—carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride, as described above, at
temperatures of at least 200°C, preferably at 250°C, for 30 minutes.

Form IX according to the invention has the charasteristic X-ray diffraction
pattern as shown in Fig. 24. XRD pattern were recorded using a x-ray
powderdiffractometer (Bruker AXS D5000) in transmission mode (Cu K
alpha 1, PSD).

Form IX can be further characterized with the aid of a thermal analysis
measured in the range of 30° to 350 °C Fig. 36 shows the DSC (TA
Instruments DSC 2920) and TGA (TA Instruments TGA 2950) -
measurements. The DSC measurement gives of the melting of form IX at
267°C followed by a recrystallisation to form Vii. The thermoanalytically
resulting form VIl melts between 280°C and 290°C.

Form IX according to the invention is obtained as colorless solid substance
with forms good crystals.

The invention also provides a process for preparing the above Form IX
according to the invention, which comprises:

1) drying of Form Vill of 1-[4-(5-cyanoindol-3—yl)butyl]-4-(2—carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride, as described above, at
temperatures between g0°C and 110°C to give Form IX.

Additionally, it has been found that 1—[4-(5-cyanoindo|—3—y|)butyl]-4-(2-
carbamoyl—benzofuran-S-yI)-piperazine dihydrochloride form crystalline
modifications.

it should be understood that the present dihydrochlorides of the invention
may contain unbound water that is to say water which is other than water of
crystallization.
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A preferred form of 1-[4~(5-cyanoindol-3-yl)butyl}-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine dihydrochloride is 1-[4-(5-cyanoindol-3-
yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine dihydrochloride in
Form Xlil; (as hereinafter defined).

Form Xlii (dihydrochloride) according to the invention has the charasteristic
X-ray diffraction pattern as shown in Fig. 25. XRD pattern were recorded
using a x-ray powder diffractometer (Bruker AXS D5000) in transmission
mode (Cu K alpha 1, PSD).

Form XliI according to the invention is obtained as colorless solid
substance with forms good crystals.

The invention also providés a process for preparing the above Form XiH

according to the invention, which comprises:

(1) dispersing 1-[4-(5-cyanoindol-3-yi)butyl]-4- (2—carbamoyl-benzofuran-S—
yl)-piperazine in an organic solvent chosen from the group consisting of
tetrahydrofuran, ethanol, isopropanol or mixtures thereof with water

(2) converting the 1-[4-(5-cyanoindol-3—yl)butyl]-4-(2-carbamoy|-
benzofuran-5-yl)-piperazine base, by addition of 2N or concentrated
hydrochloric acid into the hydrochloride salt at temperatures between
20° and 30°C

(3) precipitation of Form Xlit at room temperature

(4) recovering the precipitated 1-[4-(5-cyanoindol-3-ylbutyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine dihydrochloride Form Xlil by
filtration

(5) drying of Form XIil in vacuo at room temperature.

Additionally, the pure amorphous form of 1-[4-(5-cyanoindol-3—yl)butyl]—4~(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride has been found which
is called Form XVI.
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Form XV1 according to the invention has the charasteristic X-ray diffraction
pattern as shown in Fig. 26. XRD pattern were recorded using a x-ray
powder diffractometer (Bruker AXS D5000) in transmission mode (Cu K
alpha 1, PSD).

The invention also provides a process for preparing the above Form XVI

according to the invention, which comprises:

(1) dissolving 1-[4-(5-cyanoindol-3-yl)butyl]-4—(2-carbamoyl-benzofuran-s-
yl)-piperazine hydrochloride in acetonitrile and water in the ratio 1:1

(2) freeze-drying or §pray—driying overnight to give an amorphous powder
of 1-[4-(5-cyanoindol-3-yl)butyl]-4—(2-carbamoyl-benzofuran-s-yl)-
piperazine hydrochloride.

Similarly the freeze-dry process can be performed in other mixtures of
water miscible organic solvent (tetrahydrofuran, alcohols, N-

methylpyrrolidon) with water.

These Forms of 1-[4-(5-cyanoindol-3-yl)buty|]-4-(2—carbamoyl-benzofuran-
5-yl)-piperazine hydrochloride or dihydrochloride, as referred to as Forms |,
i, 1, v, V, VI, VI VL X, X, XI, XHi, XIV, XV and XVI respectively and ali
of which are hereinafter referred to as the "products of the invention" can be
used to treat and prevent the disorders:

depressive disorders, including the sub-type disorders major depressive
disorder and dysthymic disorder, adolescent depression, anxiety disorders,
including the sub-type anxiety disorders chosen from the sub-types panic
disorder with and/or without agoraphobia, agoraphobia, obsessive-
compulsive spectrum disorders, social phobia, specific phobia including
neophobia, posttraumatic stress disorder, acute stress indication or
generalized-anxiety disorder, bipolar disorders, mania, dementia, including
Alzheimer's disease and multi-infarct, substance-related disorders, sexual
dysfunctions including premature ejaculation, eating disorders including
anorexia nervosa and bulimia nervosa and/or obesity, fibromyalgia, chronic
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pain, sleeping disorders including dyssomnias and narcolepsy, psychiatric
disorders like psychoses, schizophrenia or schizoaffective disorder,
cerebral infarct like stroke and cerebral ischemia, CNS disorders such as
tension.

They are also useful for the therapy of side-effects in the treatment of
hypertension (e.g. with a-methyldopa) and for the prophylaxis and therapy
of cerebral disorders, in endocrinology and gynecology, e.g. for the
treatment of acromegaly, hypogonadism, secondary amenorrhea,
premenstrual syndrome or undesired puerperal lactation.

These disorders are herein after referred to as "the Disorders”.

The present invention further provides pharmaceutical compositions or
medicaments combrising a Product of the Invention. The pharmaceutical
composition may comprise additionaily one or more conventional auxiliary
substances and/or carriers.

thusA, the Products of the Inventiqn can be formulated into the conventional
forms of administration, including peroral and parenteral forms of
administration. Tablets or capsules are preferred formulations. They can be
produced by conventional mixing processes and with the use of

conventional auxiliary substances and carriers, as well as binders,
disintegrants, flavorings and the like. The dose corresponds to that

mentioned in US 5,532,241.

Additionally, the invention relates to the use of a pharmaceutical
composition containing at least one product of the invention for the

treatment of the Disorders.

Furthermore, the present invention relates to the use of Products of the
Invention for the manufacture of a medicament for the treatment of and
prevention of the Disorders, such as depressive disorders, adolescent
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depression, anxiety disorders, bipolar disorders, mania, dementia,
substance-related disorders, sexual dysfunctions, eating disorders, obesity,
fibromyalgia, chronic pain, sleeping disorders, psychiatric disorders,
cerebral infarct, tension, for the therapy of side-effects in the treatment of
hypertension, cerebral disorders, chronic pain, acromegaly, hypogonadism,

secondary amenorrhea, premenstrual syndrome and undesired puerperal
lactation.

The present invention further provides a method for treating and/or
preventing any one or more of the Disorders by administering an effective
and/or prophylactic amount of the Products of the invention to a patient in
need thereof.

Preferably, the Disorders which are treated are depression, anxiety
disorders, more preferably social anxiety disorder, panic disorder

generalised anxiety disorder, posttraumatic stress disorder and/or
obsessive compulsive disorder.

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 preferred specific embodiments and examples are, therefore, to
be construed as merely illustrative, and not limitative to the remainder of the
disclosure in any way whatsoever.

The entire disclosures of all applications, patents, and publications cited
above and below, are hereby incorporated by reference.

Examples

Example 1:

Production of Form | of 1-[4-(5-cyanoindol—3-yl)butyl]-4-(2-carbamoy|—
benzofuran-5-yl)-piperazine hydrochloride:

Method 1:
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1gof 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-s-yl)-
piperazine is dissolved in 80 m! of acetone. The temperature of the solution
is allowed to come to 50°C and 0,5 ml of 1N hydrochloric acid is added to
the reaction mixture. After stirring for 2 to 3 minutes the reaction mixture is
.5 cooled to room temperature and precipitation occurs. Suction filtration of
the precipitated crystals is effected. Drying in vacuo at room temperature to
constant weight leads to 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride acetonate Form |

10 Method 2: .
2,25 g of 1-[4-(5-cyanoindol-3-yl)butyI]-4-(2-carbamoyl-benzofuran-5-yl)-
piperazine hydrochloride Form lii are dispersed in 200 mi of acetone. After
stirring for 14 days the precipitated crystals are recovered by filtration, and
drying in vacuo at room temperature to constant weight leads to 1-[4-(5-

16 cyanoindol-3-yl)butyl]—4—(2-carbamoyl-benzofuran-s-yl)-piperazine
hydrochloride acetonate Form | which present the IR absorption spectra of
Fig. 1 and the x-ray diffraction spectrum of Fig. 12.

Example 2:
20 Production of Form Il of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride:

Method 1:
1gof 1-[4-(5-cyanoindo1-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5—yl)-

25 piperazine is dissolved in 46,6 g tetrahydrofuran and 2,2 g 1N hydrochloric
acid is added to the reaction mixture. After precipitation and stiring for 30
minutes suction filtration of the precipitated crystals is effected. Drying in
vacuo at room temperature to constant weight leads to the monosolvate of
1-[4-(5-cyanoindo|-3-yl)butyl]-4—(2-carbamoyl-benzofuran-5-yl)-piperazine

30 hydrochloride with tetrahydrofuran of Form Il which present the IR
absorption spectra of Fig. 2 and the x-ray diffraction spectrum of Fig. 13.
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Method 2:

3gof 1—[4-(5-cyanoindol-3-y|)buty|]-4—(2—carbamoyl-benzofuran-s-yl)-
piperazine hydrochloride Form 11 are dispersed in 400 mi of
tetrahydrofuran. After stirring for 20 days the precipitated crystals are
recovered by filtration. Drying in vacuo at room temperature to constant
weight leads to the éolvate of 1-[4—(5-cyanoindol-3-yl)butyl]-4-(2—carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride with tetrahydrofuran of Form il.

Example 3:
Production of Form XV of 1—[4-(5-cyanoindol-3-y|)butyl]-4-(2-carbamoyl—
benzofuran-5-yl)-piperazine hydrochloride:

10 m! of 1N hydrochlorid acid are added to a solution of 1-[4-(5-cyanoindol-
3-y|)butyl]-4—(2-carbamoyl—benzofuran-5-yl)—piperazine hydrochlo;ide in
tetrahydrofuran [200 mi] (ratio base to tetrahydrofuran = 1:48) at 0°C. After
stirring for 30 min the precipitated crystals are recovered by filtration. Drying
in vacuo at room temperature to constant weight leads to the solvate of 1-
[4-(5—cyanoindol-3-y|)butyl]-4-(2-carbamoy|-benzofuran—5-yl)-piperazine
hydrochloride with tetrahydrofuran of Form XV which present the IR

absorption spectra of Fig. 3 and the x-ray diffraction spectrum of Fig. 14.

Example 4:
Production of Form X of 1-[4-(5-cyanoindol—3-y|)butyl]-4—(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride:

8,6 g of 1-[4-(5-cyanoindot-3-yl)butyl]—4-(2-carbamoyl-benzofuran-5-y|)-
piperazine is dissolved in tetrahydrofuran and 19,4 ml 1N hydrochioric acid
and 7,4 ml water are added within 30 minutes to this solution at 35-37_°C.
After stirring of five hours, precipitation occurs and suction filtration is
effected. Drying in vacuo at room temperature to constant weight leads to
the solvate of 1-[4-(5-cyanoindo|-3-yl)butyl]—4-(2—carbamoyl—benzofuran-5-




10

15

20

25

30

yl)-piperazine hydrochloride with tetrahydrofuran of Form X which present
the x-ray diffraction spectrum of Fig. 15.

Example 5:
Production of Form Xl of 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-carbamoyi-

benzofuran-5-yl)-piperazine hydrochloride:

3gof 1-[4-(5—cyanoindol-3-y|)buty|]-4—(2-carbamoyl-benzofuran—5-yl)-

* piperazine hydrochloride Form IV are dispersed in 500 mi of methanol at

60°C. The reaction rpixture is cooled to -30°C and precipitation occurs.
Suction filtration of the prepcipitated crystals is effected at room
temperature. Drying in vacuo to constant weight leads to 1-[4-(5-
cyanoindol-3-yl)butyl]—4-(2—carbamoyl-benzofuran-5-yl)-piperazine
hydrachloride methanolate of Form XI which present the IR absorption
spectra of Fig. 4 and the x-ray diffraction spectrum of Fig. 16.

Example 6: .
Production of Form XIV of 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride:

3,6gof1 -[4—(5-cyanoindol—3-y|)butyl]-4-(2-carbamoyl-benzofuran-5-y|)—
piperazine hydrochloride Form Ill are dispersed in 75 ml of n-heptane. After
stirring for three weeks suction filtration of the prepcipitated crystals is
effected at room temperature. Drying in vacuo to constant weight at room
temperature leads to the solvate of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride with n-heptane of
Form XIV which present the IR absorption spectra of Fig. 5 and the x-ray
diffraction spectrum of Fig. 17.

Example 7:
Production of Form V of 1—[4-(5-cyanoindol-3-yl)butyl]-47(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride:
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Method 1:

To a solution of 1 g of 1-[4—(5-cyanoindol-3-y|)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine in 32,6 g tetrahydrofuran 2.1 g hydrochloric
acid (37%) are added. After stirring suction filtration of the precipitated
crystals is effected. Drying in vacuo to constant weight at room temperature
leads to 1-[4—(5-cyanoindol-3—yl)butyl]-4—(2-carbamoyl-benzofuran-5-yl)-
piperazine hydrochloride hydrate of Form V which present the IR absorption
spectra of Fig. 6 and the x-ray diffraction spectrum of Fig. 18.

Method 2:

2,25 g of 1-[4-(5-cyanoindol—3-y|)butyI]-4-(2-carbamoyl-benzofuran-5-yl)-
piperazine hydrochloride Form IV are dispersed in 10 bis 20 g water. After
stirring for 24 to 48 hours the crystals are recovered by filtration, and drying
in vacuo to constant weight at room temperature leads to 1-[4-(5-
cyanoindol-3—yl)butyl]-4-(2—carbamoyl-benzofuran-5-yl)-piperazine
hydrochloride hydrate of Form V.

Method 3:

10 g of 1-[4—(5-cyanoindol—3—yl)butyl]—4-(2—carbamoyl-benzofuran-5-yl)-
piperazine dihydrochloride Form Xl are dispersed in 11 water. Atfter stirring
for 48 hours the crystals are recovered by filtration, and drying in vacuo to
constant weight at room temperature leads to 1-[4-(5-cyanoindo|-3-yl)buty|]-

4—(2-carbamoyl-benzofuran-S—yl)—piperazine hydrochloride hydrate of Form
V.

Example 8:
Production of Form V1 of 1-[4-(5-cyanoindol-3-y|)butyl]-4—(2-carbamoyl-
benzofuran-5—yl)—piperazine hydrochloride:

Method 2:
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10 g of 1-[4-(5-cyanoindol—3-yl)buty|]-4—(2-carbamoyl—benzofuran-s-yl)-
piperazine hydrochloride Form Il are dispersed in 100 mi water. After
stirring for 1 hour the crystals are recovered by filtration, and drying in
vacuo to constant weight at room temperature leads to 1-{4-(5-cyanoindol-
3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine hydrochloride
hydrate of Form VI.

Example 9: _
Production of Form VIii of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochioride:

Method 1:

1 g of 1-[4-(5-cyanoindoI-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-
piperazine hydrochloride Form Vi are dispersed in 10 ml water. After stirring
for 12 hours the crystals are recovered by filtration, and drying in vacuo to
constant weight at room. temperature leads to 1-[4-(5-cyanoindol-3-yl)butyl]-
4-(2-carbamoyl-benzofuran-5-y|)-piperazine hydrochloride hydrate of Form
Viil which present the IR absorption spectra of Fig. 8 and the x-ray
diffraction spectrum of Fig. 20.

Method 2:

10 g of 1-[4—(5-cyanoihdoI-S-yl)butyl]-4—(2-carbamoyl-benzofuran-5-yl)—
piperazine hydrochloride Form 1l are dispersed in 10 to 20 g water. After
stirring for more than 1 hour the crystals are recovered by filtration, and
drying in vacuo to constant weight at room temperature leads to 1-{4-(5-
cyanoindol-3-yl)butyl]-4_-(2-carbamoyl-benzofuran-5-y|)-piperazine
hydrochloride hydrate of Form VIIL. (After stirring for about 1 hour Form vi
ocurrs as an intermediate which is subsequently converted into Form Viil)

Exampile 10:

Production of Form IV of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yi)-piperazine hydrochloride:

PeofTBAmorA)
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Method 1:

Drying of Form V prepared according to example 7 in vacuo to constant
weight at 85° to 90°C leads to 1—[4-(5-cyanoindol-3-y|)butyl]-4-(2-
carbamoyl-benzofuran—5—yl)-piperazine hydrochloride of Form IV which
present the IR absorption spectra of Fig. 9 and the x-ray diffraction
spectrum of Fig. 21.

Method 2:

Drying of Form Xl prgpared according to example 5 in vacuo to constant
weight at 60°C leads to 1-[4-(5-cyanoindol-3-y|)butyl]-4-(2-carbamoyl—
benzofuran-5-yl)-piperazine hydrochloride of Form IV.

Example 11:
Production of Form Il of 1-[4-(5-cyanoindol-3-yl)butyl]—4—(2—carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride: ‘

Drying of Form |l prepared according to example 2 in vacuo to constant
weight at 100° to 1 10°C leads to 1-[4-(5-cyanoindol-3-yl)buty|]—4-(2—
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride of Form Il which
present the IR absorption spectra of Fig. 10 and the x-ray diffraction
spectrum of Fig. 22,

Example 12:
Production of Form Vi1 of 1-[4-(5—cyanoindo|-3-yi)butyl]—4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride:

Tempering of Form |V prepared according to example 10 for 10 minutes at
250°C leads to 1-[4—(5-cyanoindol-3—y|)butyl]-4-(2-carbamoyl-benzofuran—5-
yl)-piperazine hydrochloride of Form VII which present the IR absorption
spectra of Fig. 11 and the x-ray diffraction spectrum of Fig. 23.
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Example 13:
Production of Form iX of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride:

Drying of Form VIl prepared according to example 9 in vacuo to constant
weight at 100° to 110°C leads to 1-[4-(5-cyancindol-3-yl)butyi]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride of Form X which
present the x-ray diffraction spectrum of Fig. 24:

Example 14:
Production of Form Xl of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyi-
benzofuran-5-yl)-piperazine dihydrochloride:

3gof 1-[4—(5-cyanoindol-3-yl)butyl]-4-(2-carbémoyl-benzofuran-5-yl)-
piperazine is dissolved in 100 mi of tetrahydrofuran and 10 ml of 2N or
concentrated hydrochloric acid. After stirring for 2 to 3 minutes suction
filtration of the precipitated crystals is effected. Drying in vacuo at room
temperature to constant weight leads to 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine dihydrochloride of Form Xt which
present the characteristic' x-ray diffraction spectrum of Fig. 25.

Example 15:
Production of amorphous 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride (Form XVI):

Method 1: Freeze-dry

500 mg of 1-[4-(5-cyanoindol—3-yl)butyl]-4-(2—carbamoyl-benzofuran—é—yl)— .
piperazine hydrochloride of Form IV, Hll, Vi or IX are dissolved in a mixture
of 100 m! acetonitril and 100 mi water. The solution is freeze-dried over
night to yield 500 mg of a white amorphous powder which present the
characteristic x-ray diffraction spectrum of Fig. 26.

Pefs G na-onnT!
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Advantage: 1—[4-(5-cyanoindol-3-yl)butyt]-4—(2-
piperazine hydrochloride is better soluble in the solvent mixtu
each solvent alone. Similarly the freeze-dry process can be performed in

other mixtures of water miscible organic solvent

N-methylpyrrolidon) with water.

Method 2:

b) Spray-dry

500 mg 1-[4-(5-cyanoindol
piperazine h

white amorphous powder.

Example 16:

Solubility data of Forms fl, i, IV, V, Vi and VIli are measured according to
Alex Avdeef et al, Pharm. Pharmacol. Commun. 1998, 4, 1

Avdeef et al, Pharmaceutical Research 2000,

titration.

The pSOLTM solubility profi
calculates the pH-solubility profi

be determined. Also presented are two
Profile and Dose Limit Profil

consistent with th

e BioPharmaceutics Classification Scheme.

carbamoyl-benzofuran-5-yl)-
re than in

(tetrahydrofuran, alcohols,

-3-yl)buty|]—4-(2-carbamoyl-benzofuran-5-yl)—
ydrochloride of Form IV, i, Vil or IX are di
of 100 mi acetonitril and 100 mi water. The solution is s

ssolved in a mixture
pray-dried to yield a

65-178 and Alex
17, 85-89 via potentiometric

ler, automatically collects potentiometric data,
les, and prints the values at 0.1 pH unit

intervals. Intrinsic solubilities in the milli-, micro- and nanogram levels can
new concepts, the Flux Factor

e. Both concepts follow the guidelines

Table I:
Solubility data in pg/mi
Form! | Form Il | Form | Form IV | FormV | Form Vi| Form
vill
0.08 0,03 0,12 0,33 0,18 0,23 0,10




Claims

1. A compound which is 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride solvate in its crystalline
5 modification.

2. A solvate according to claim 1 as 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride monoacetonate in
crystalline modification 1. '

10 .

3. A solvate according to claim 1 as 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride as monosolvate
with tetrahydrofuran in crystalline modification Ii.

15 4. A solvate according to claim 1 as 1-[4-(5-cyanoindol-3-yl)butyi]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride monosolvate with
tetrahydrofuran in crystalline modification XV.

5. A solvate according to claim 1 as 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-
20 carbamoyl-benzofuran-5-yl)-piperazine hydrochioride hemisolvate with
tetrahydrofuran in crystalline modification X.

6. A solvate according'to claim 1 as 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride monomethanolate
25 in crystalline modification XI.

7. A solvate according to claim 1 as 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride monosolvate with
n-heptane in crystalline modification XIV.

30

8. A pharmaceutical composition comprising a compound according to any
one of claims 1 to 7.

e ¢ gl
PegilE fr onén
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9. Use of compounds according to any one of claims 1 to 7 for the
manufacture of a medicament for the treatment of and prevention of
depressive disorders, anxiety disorders, bipolar disorders, mania,
dementia, substance-related disorders, sexual dysfunctions, eating
disorders, obesity, fibromyalgia, sleeping disorders, psychiatric

disorders, cerebral infarct, tension, for the therapy of side-effects in the

treatment of hypertension, cerebral disorders, chronic pain, acromegaly,

hypogonadism, secondary amenorrhea, premenstrual syndrome and
undesired puerperal lactation.

10. A compound which is 1-[4-(5-cyanoindol-3-yl)butyl]—4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride hydrate in its crystalline
madification.

11. A hydrate according to claim 10 as 1-[4-(5-cyanoindol—3—yl)butyl]-4—(2-
carbamoyl—benzofuran-5-y|)-piperazine hydrochloride monchydrate in
crystalline modification V.

12. A hydrate according to claim 10 as 1-[4-(5-cyanoindol—3-yl)butyl]-4-(2-
carbamoyl-benzofuran—5-y|)—piperazine hydrochloride sesquihydrate in
crystalline modification VL.

13. A hydrate according‘to claim 10 as 1-[4-(5-cyanoindol-3-yl)butyl]—4-(2—
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride hemihydrate in
crystalline modification VIl

14. A pharmaceutical composition comprising a compound according to any
one of claims 10 to 13.

15. Use of compounds according to any one of claims 10 to 13 for the

manufacture of a medicament for the treatment of and prevention of
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depressive disorders, anxiety disorders; bipolar disorders, mania,
dementia, substance-related disorders, sexual dysfunctions, eating
disorders, obesity, fibromyalgia, sleeping disorders, psychiatric
disorders, cerebral infarct, tension, for the therapy of side-effects in the
treatment of hypertension, cerebral disorders, chronic pain, acromegaly,
hypogonadism, secondary amenorrhea, premenstrual syndrome and
undesired puerperal lactation.

16. A compound which is 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran—5—yl)-giperazine hydrochloride anhydrate in its crystalline
modification.

17. A compound according to claim 16 in crystalline modification IV.
18. A compound according to claim 16 in crystalline maodification Iil.

19. A compound according to claim 16 in crystalling modification VII.
20. A compound according to claim 16 in crystalline modification IX.

21. A pharmaceutical composition comprising a compound according to any
one of claims 16 to 20.

22. Use of compounds according to any one of claims 16 to 20 for the
manufacture of a medicament for the treatment of and prevention of
depressive disorders, anxiety disorders, bipolar disorders, mania,
dementia, substance-related disorders, sexual dysfunctions, eating
disorders, obesity, fibromyalgia, sleeping disorders, psychiatric

- disorders, cerebral infarct, tension, for the therapy of side-effects in the
treatment of hypertension, cerebral disorders, chronic pain, acromegaly,
hypogonadism, secondary amenorrhea, premenstrual syndrome and
undesired puerperal lactation.
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23. A compound which is 1-[4-(5—cyanoindol-3-yl)butyl]-4-(2—carbamoyl—
benzofuran-5-yl)-piperazine dihydrochloride in its crystalline modification.

24. A dihydrochloride according to claim 23 as 1-[4-(5-cyanoindol-3-
yl)butyl]-4-(2-carbamoyl-benzofu‘ran-5-yl)-piperazine dihydrochloride in
crystalline modification Xin.

25. A pharmaceutical composition comprising a compound according to
claim 23 or 24.

26. Use of compounds according to claims 23 or 24 for the manufacture of
a medicament for the treatment of and prevention of depressive
disorders, anxiety disorders, bipolar disorders, mania, dementia,
substance-related disorders, sexual dysfunctions, eating disorders,
obesity, fibromyalgia, sleeping disorders, psychiatric disorders, cerebrél '
infarct, tension, for the therapy of side-effects in the treatment of
hypertension, cerebral disorders, chronic pain, acromegaly,
hypogonadism, secondary amenorrhea, premenstrual syndrome and

undesired puerperal lactation.

27. A compound which is amorphous 1-[4-(5—cyanoindol-3—yl)buty|]-4-(2—
carbamoyl-benzofuran-5-y|)-piperazine hydrochloride.

28. A pharmaceutical composition comprising a compound according t0
claim 27.

20. Use of compounds according to claim 27 for the manufacture of a
medicament for the treatment of and prevention of depressive disorders,
anxiety disorders, bipolar disorders, mania, dementia, substance-related
disorders, sexual dysfunctions, eating disorders, obesity, fibromyalgia,

sleeping disorders, psychiatric disorders, cerebral infarct, tension, for the
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therapy of side-effects in the treatment of hypertension, cerebral
disorders, chronic pain, acromegaly, hypogonadism, secondary
amenorrhea, premenstrual syndrome and undesired puerperal lactation.

30. Process for preparing Form | according to claim 2, which comprises:

(1) dispersing 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-
yl)-piperazine in acetone

(2) converting the 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of 1N hydrochloric acid
into the hydrochloride salt at temperatures between 30°C and the
boiling point of aéetone. preferably between 40° C and 50°C

(3) precipitation of Form | at room temperature

(4) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride acetonate by
filtration, and drying in vacuo at room temperature.

31. Process for preparing Form | according to claim 2 which comprises:
(1) suspending Form Il of 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride according to claim 18 in

acetone

(2) stirring at room temperature between a few hours or days, preferably
10 to 20 days,

(3) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride acetonate by
filtration, and drying in vacuo at room temperature.

32. Process for preparing Form Il according to claim 3, which comprises:

(1) dispersing 1-[4-(5-cyanoindol-3-yl)butyl]—4-(2—carbamoyl-benzofuran—5-
yl)-piperazine in tetrahydrofuran

(2) converting the 1-[4-(5—cyanoindoI-3-y|)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of 1N hydrochloric acid
into the hydrochloride salt at temperatures between 10°C and 60°C

oo A



10

15

20

25

30

(3) precipitation of Form Il at room temperature

(4) recovering the precipitated 1—[4-(5-cyanoindol—3-yl)butyl]-4-(2—
carbamoyl-benzofqran-5-yl)—piperazine hydrochloride solvate with
tetrahydrofuran by filtration, and drying in vacuo at room temperature.

33. Process for preparing Form il according to claim 3 which comprises:

1 suspending Form Il of 1-[4-(5-cyanoindol—3—yl)butyl]—4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride according to claim 18 in
tetrahydrofuran

(2) stirring at room temperature between a few hours or days, preferably
15 to 30 days,

(3) recovering the precipitated 1—[4-(5-cyanoindol-3-yl)butyl]-4-(2—

carbamoyl-benzofuran-5—yl)-piperazine hydrochloride acetonate by

filtration, and drying in vacuo at room temperature.

34. Process for preparing Form XV according to claim 4, which comprises:

(1) dispersing 1-[4-(5-cyanoindol-3—yl)butyl]-4-(2—carbamoyl-benzofuran-S-
yl)-piperazine in tetrahydrofuran

(2) converting the 1-[4-(5-cyanoindol—3—yl)butyl]-4-(2-carbamoyl—
benzofuran-5-yl)-piperazine base, by addition of 1N hydrochloric acid
into the hydrochloride salt at temperatures between -10°C and 10°C

(3) precipitation of Form XV at room temperature

(4) recovering the precipitated 1-[4—(5-cyanoindol-S-yI)butyi]—4—(2-
carbamoyl-benzofuran-s-yl)—piperazine hydrochloride solvate with

tetrahydrofuran by filtration, and drying in vacuo at room temperature.

35. Process for preparing Form X according to claim 5, which comprises:

(1) dispersing 1-[4-(5-cyanoindol-3—yl)buty|]-4-(2-carbamoyl-benzofuran-—5-
y)-piperazine in tetrahydrofuran

(2) converting the 1-[4-(5-cyanoindo!-3-y|)butyl]-4—(2—carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of 1N hydrochloric acid
into the hydrochloride salt at temperatures between 10°C and 40°C
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(3) precipitation of Form Il at room temperature
(4) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyi]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochioride solvate with
- tetrahydrofuran by filtration, and drying at temperatures up to 80°C
maximum. N

36. Process for preparing Form X! according to claim 6, which comprises:

(1) suspending Form Vi of 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-carbamoyi-
benzofuran-5-yl)-piperazine hydrochloride according to claim 12in
methanol methanol at temperatures between 55°C and the boiling point
of methanol \

(2) cooling down the reaction mixture to temperatures between -40° and
-10°C

(3) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)bdtyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochioride methanolate by
filtration at room température, and drying in vacuo at room temperature.

37. Process for preparing Form V according to claim 11, which comprises:

(1) dispersing 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-ﬁ-
yl)-piperazine in tetrahydrofuran

(2) converting the 1-[4-(5-cyanoindol-3-y!)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of aqueous hydrochloric
acid into the hydrochloride salt

(3) precipitation of Form V at room temperature

(4) recovering the precipitated 1-{4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride monohydrate by
filtration, and drying in vacuo at room témperature.

38. Process for preparing Form V according to claim 11, which comprises:

(1) stirring of Form IV of 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride according to claim 17 in
water with an amount of 5 to 10 times more relating to Form IV
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40.
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(3)

41.

M

(3)

42.

recovering the precipitated 1-[4—(5-cyanoindol-3—yl)butyl]-4—(2—
carbamoyl-benzofuran-5—y|)-piperazine hydrochloride monohydrate by
filtration, and drying in vacuo at room temperature untill the forming of
the monohydrate of Form V without excess of water.

Process for preparing Form V according to claim11, which comprises:
stirring of Form XIil of 1-[4-(5-cyanoindoI-3-yI)butyl]-4-(2-carbamoyl—
benzofuran—5-y|)-piperazine dihydrochloride according to claim 24 in
water

recovering the precipitated 1-[4-(5-cyanoindol-3-yl)buty|]—4-(2-
carbamoyl-benzéfuran-5—yl)-piperazine hydrochloride monohydrate by
filtration, and drying in vacuo at room temperature.

Process for preparing Vi according to claim 12, which comprises:
stirring of Form IV of 1-[4-(5—cyanoindoI-3-y|)butyl]-4-(2—carbamoy|—
benzofuran-5-yl)-piperazine hydrochloride according to claim 17 in
water in which the relative proportions of salt to water are between 15
and 1:10

recovering the precipitated 1-[4-(5-cyanoindol—3-yl)buty|]-4—(2-
carbamoyl-benzofuran—5—yl)-piperazine hydrochloride sesquihydrate by
filtration, and drying in vacuo at room temperature.

Process for preparing Form VI according to claim 12, which comprises:
stirring of Form |l of 1 -[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride according to claim 2 in water
for at least one hour

recovering the precipitated 1—[4-(5—cyanoindo|-3-y|)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)—piperazine hydrochloride sesquihydrate by
filtration, and drying in vacuo at room temperature;

Process for preparing Form VIl according to claim 13, which

comprises:
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(1) stirring of Form VI of 1-[4-(5-cyanoindol-3-yl)butyi]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride sesquihydrate according to
claim 12 in water for more than 12 hours

(3) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride hemihydrate by
filtration, and drying in vacuo at room temperature.

43. Proc;.ess for preparing Form VIt according to claim 13, which

comprises:

(1) stirring of Form |l of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)ipiperazine hydrochioride according to claim 2 in water
for 12 hours )

(3) recovering the precipitated 1-[4-(5-cyanoindol-3-yl)butyl}-4-(2-
carbamoyl-benzofuran-5-yl)-piperazine hydrochloride hemihydrate by
filtration, and drying in vacuo at room temperature.

44. Process for preparing Form 1V according to claim 17, which comprises:

(1) drying of Form V according to claim 11 in vacuo at temperatures of 85°
to 90°C.

45. Process for preparing Form IV according to claim 17, which comprises:

(1) drying of Form Xl of 1-[4-(5-cyanoindoI-3—yl)butyl]—4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride monomethanolate according
to claim 6 at temperatures between 55° and 65°C.

45. Process for preparing Form 1ll according to claim 18, which comprises:
(1) drying of Form Il according to claim 3 in.vacuo at temperatures of at

least 100°C.

46. Process for preparing Form Vil according to claim 19, which comprises:
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(1) tempering Form IV of 1-[4-(5-cyanoindol-3-y|)butyl]-4-(2—carbamoyl-

47.

(1

A8.

(1)

)

3)
(4)

(5)

49.

(N

)

benzofuran-5-yl)-piperazine hydrochloride according to claim 17 at
temperatures of at least 200°C.

Process for preparing Form IX according to claim 20, which comprises:
drying of Form VI of 1-[4-(5-cyanoindo|-3-y|)butyI]-4-(2-carbamoyl-
ben_zofuran-5-yl)—piperazine hydrochloride according to claim 13 at
temperatures between 90°C and 110°C.

Process for preparing Form Xilil according to claim 24, which
comprises: )

dispersing 1-[4-(5-cyanoindol-3-yl)butyI}-4-(2-carbamoyl—benzofuran-s-
yl)-piperazine in an organic solvent chosen from the group consisting of
tetrahydrofuran, ethanol, isopropanol or mixtures thereof with water
converting the 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine base, by addition of 2N or concentrated
hydrochloric acid into the hydrochloride salt at temperatures between
20° and 30°C

precipitation of Form X1l at room temperature

recovering the precipitated 1-[4—(5—cyanoindol-3-yl)buty|]-4-(2—
carbamoyl-benzofuran-5-yl)-piperazine dihydrochloride Form Xl by
filtration

drying of Form XllLin vacuo at room temperature.

Process for preparing Form XVI according to claim 27, which
comprises:

dissolving 1-[4-(5-cyanoindol—3-yl)butyl]—4—(2-carbamoyl-benzofuran-5—
yl)-piperazine hydrochloride of Form IV, i, Vit or IX in acetonitrile and
water in the ratio 1:1

freeze-drying or spray-driying overnight to give an amorphous powder
of 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl—benzofu ran-5-yl)-
piperazine hydrochloride.
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Abstract
The invention relates to new crystalline modifications of the hydrochloride of
1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine,
crystalline modification of the dihydrochloride of 1-[4-(5-cyanoindol-3-

5 yhbutyl]-4-(2-carbamoyl-benzofuran-5-yi)-piperazine and amorphous 1-[4-
(5-cyanoindol-3-yl)butyl}-4-(2-carbamoyl-benzofuran-5-yl)-piperazine
hydrocl'!loride which are suitable in particular for the preparation of solid
medicaments for the treatment or prevention of depressive disorders,
anxiety disorders, bipolar disorders, mania, dementia, substance-related

10 disorders, sexual dysfunctions, eating disorders, obesity, fiboromyalgia,
sleeping disorders, ;Ssychiatric disorders, cerebral infarct, tension, for the
therapy of side-effects in the treatment of hypertension, cerebral disorders
chronic pain, acromegaly, hypogonadism, secondary amenorrhea,

premenstrual syndrome and undesired puerperal lactation.
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Electronic Patent Application Fee Transmittal

Application Number:

14032183

Filing Date:

19-Sep-2013

Title of Invention:

POLYMORPHIC FORMS OF 1-[4-(5-CYANOINDOL-3-YL)BUTYL]-4-(2-
CARBAMOYLBENZOFURAN-5-YL) PIPERAZINE HYDROCHLORIDE

First Named Inventor/Applicant Name:

Andreas Bathe

Filer:

Jin Wang

Attorney Docket Number:

120140-00110

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Pet. Delay Sub or Restore Priority-Claim 1454 1 1700 1700

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Certificate of Correction 1811 1 100 100
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1800
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Electronic Acknowledgement Receipt

EFS ID: 24181929

Application Number: 14032183

International Application Number:

Confirmation Number: 2870

POLYMORPHIC FORMS OF 1-[4-(5-CYANOINDOL-3-YL)BUTYL]-4-(2-

Title of Invention: CARBAMOYLBENZOFURAN-5-YL) PIPERAZINE HYDROCHLORIDE

First Named Inventor/Applicant Name: Andreas Bathe
Customer Number: 86738
Filer: JinWang

Filer Authorized By:

Attorney Docket Number: 120140-00110
Receipt Date: 24-NOV-2015
Filing Date: 19-SEP-2013
Time Stamp: 17:54:31
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $1800

RAM confirmation Number 5745

Deposit Account 504876
Authorized User WANG, JIN

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing feage 100




Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document . . File Size(Bytes)/ Multi Pages
Document Description File Name ( y ) . . 9
Number Message Digest | Part/.zip| (ifappl.)
11-24-15_R t_for_Certifi 23865
1 Request for Certificate of Correction —nequest_tor_Lertiica no 2
te_of_Correction.pdf
8577bfc3ac157abeb98¢3391718c0f2b3 1 &f|
52fc
Warnings:
Information:
- 31066
. . 11-24-15_Petition_to_Correct_
2 Miscellaneous Incoming Letter . . no 2
Foreign_Priority.pdf
905812d87e8a6ee9d498df0d4b3b0fdas7
995b7
Warnings:
Information:
15565
3 Request for Certificate of Correction Certificate_of_Correction.pdf no 1
29a4fa870cd9ebd9b944c64a471f986casf0
bfad
Warnings:
Information:
. R - L 3535297
4 Interim Copy of the Foreign Priority 120140-00110_CertifiedCopyF no 89
Document oreignPriorityApplication.PDF
128d51db2ed58412d17186e9¢13b36b1e2
de7b19
Warnings:
Information:
32659
5 Fee Worksheet (SB06) fee-info.pdf no 2
f9afc17¢590bf6d20d0f30b0a37b772f20a1
16d
Warnings:
Information:
Total Files Size (in bytes); 3638452
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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

If a 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

If a 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

If a 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 of the 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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Case 1:15-cv-00277-UNA Document 4 Filed 03/30/15 Page 1 of 1 PagelD #: 222

AO 120 (Rev. 08/10)

TO-: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
7] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3/30/2015 for the District of Delaware
PLAINTIFF DEFENDANT

FOREST LABORATORIES, LLC, et al.

INVAGEN PHARMACEUTICALS INC.

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

1 7,834,020 11/16/2010 Merck Patent GmbH

2 8,193,195 6/5/2012 Merck Patent GmbH

3 8,236,804 8/7/2012 Merck Patent GmbH

4 8,673,921 3/18/2014 Merck Patent GmbH

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[J Amendment [0 Answer [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

Copy 3—Upon termination of action, mail this copy te Director
Copy 4—Case file copy
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Case 1:15-cv-00275-UNA  Document 4 Filed 03/27/15 Page 1 of 1 PagelD #: 221

AO 120 {Rev. 08/1)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
[ Trademarks or [ Patents. - { [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3/27/2015 for the District of Delaware
PLAINTIFF DEFENDANT
Forest Laboratories, LL.C, Forest Laboratories Holdings, Teva Pharmaceuticals USA, Inc.

Ltd. Merck KGaA, and Merck Patent Gesellschaft mit
beschrankter Haftung ("Merck Patent GmbH")

TRAD T o pegiigia) HOLDER OF PATENT OR TRADEMARK
1 7,834,020 11/16/2010 Merck Patent GmbH
2 8,193,195 6/5/2012 Merck Patent GmbH
3 8,236,804 8/7/2012 Merck Patent GmbH
4 8,673,921 3/18/2014 Merck Patent GmbH
: )

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer {1 Cross Bill {1 Other Pleading

TR R . Pl HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

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

DECISION/JUDGEMENT

CLERK ' (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director - Copy 3—Upon termination of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:15-cv-00274-UNA Document 4 Filed 03/27/15 Page 1 of 1 PagelD #: 223

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
[J Trademarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3/27/2015 for the District of Delaware

PLAINTIFF DEFENDANT

Forest Laboratories, LLC, Forest Laboratories Holdings,
Ltd. Merck KGaA, and Merck Patent Geselischaft mit
beschrankter Haftung ("Merck Patent GmbH")

Apotex Inc. and Apotex Corp.

TR G, DA O AR HOLDER OF PATENT OR TRADEMARK
1 7,834,020 11/16/2010 Merck Patent GmbH
2 8,193,195 6/5/2012 Merck Patent GmbH
3 8,236,804 8/7/2012 Merck Patent GmbH
4 8,673,921 3/18/2014 Merck Patent GmbH
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
7 [ Amendment ] Answer [d Other Pleading

TR};’SEEI‘;TR%\I o D T TARK HOLDER OF PATENT OR TRADEMARK
i
2
3
) i
5

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

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

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

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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Case 1:15-cv-00272-UNA Document 4 Filed 03/27/15 Page 1 of 1 PagelD #: 222

AO 120 (Rev. 08/10)

TO: Mail Step 8 REPORT ON THE
i Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby adviscd that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3/127/2015 for the District of Delaware

PLAINTIFF DEFENDANT

Forest Laboratories, LLC, Forest Laboratories Holdings,
Ltd. Merck KGaA, and Merck Patent Gesellschaft mit
beschrankier Haftung ("Merck Patent GmbH")

Accord Healthcare Inc.

R o, Pl e HOLDER OF PATENT OR TRADEMARK
1 7,834,020 11/16/2010 Merck Patent GmbH
2 8,193,195 6/5/2012 Merck Patent GmbH
3 8,236,804 8/7/2012 Merck Patent GmbH
4 8,673,921 3/18/2014 Merck Patent GmbH
5

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

DATE INCLUDED INCLUDED BY
O Amendment [J Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT . e . .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
. .
2
3
4
S
Tn the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director

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

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

Copy 4—Case file copy
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Case 1:15-cv-00273-UNA Document 4 Filed 03/27/15 Page 1 of 1 PagelD #: 224

AD 120 [Rev. 08/10)

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

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
[ Trademarksor [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3/27/2015 for the District of Delaware

PLAINTIFF DEFENDANT

Forest Laboratories, LLC, Forest Laboratories Holdings,
Ltd. Merck KGaA, and Merck Patent Gesellschaft mit
beschrankter Haftung ("Merck Patent GmbH")

Alembic Pharmaceuticals Ltd., Alembic Global Holding
SA and Alembic Pharmaceuticals, Inc.

L R G D TMARK HOLDER OF PATENT OR TRADEMARK
17,834,020 11/16/2010 Merck Patent GmbH
2 8,193,195 6/5/2012 Merck Patent GmbH
3 8,236,804 8/7/2012 Merck Patent GmbH
4 8,673,921 3/18/2014 Merck Patent GmbH
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [} Answer [ Cross Bill [ Other Pleading

TR O, D O T ATARE HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

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

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy ’
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/032,183 03/18/2014 8673921 120140-00110 2870
86738 7590 02/26/2014
MCCARTER & ENGLISH, LLP BOSTON
265 Franklin Street

Boston, MA 02110

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Merck Patentgesellschaft, Darmstadt, GERMANY, Assignee (with 37 CFR 1.172 Interest);
Andreas Bathe, Darmstadt, GERMANY;

Bernd Helfert, Ober-Ramstadt, GERMANY;

Steffen Neuenfeld, Messel, GERMANY

Heike Kniel, Heppenheim, GERMANY;

Matthias Bartels, Darmstadt, GERMANY

Susanne Rudolph, Dieburg, GERMANY;

Henning Béttcher, Darmstadt, GERMANY;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PART B -FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571) 273-2885
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address

as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"
for maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
MCcCARTER & ENGLISH, LLP papers. Each additional paper, such as an assignment or formal drawing, must
265 Franklin Street have its own certificate of mailing or transmission.

Boston, Massachusetts 02110
Certificate of Electronic Transmission

T hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with § 1.6(a)(4), on the date indicated below.

Jin Wang, ESq. (Depositor's name)|
/in Wang/ (Signature)
January 24, 2014 (Date)
APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/032,183 09/19/2013 Andreas Bathe 120140-00110 2870
TITLE OF INVENTION: POLYMORPHIC FORMS OF 1-[4-(5-CYANOINDOL-3-YL)BUTYL]-4-(2-CARBAMOYLBENZOFURAN-5-YL) PIPERAZINE
HYDROCHLORIDE
[ APPLN. TYPE |ENTITY STATUS | ISSUEFEEDUE | PUBLICATION FEEDUE | PREV.PAIDISSUEFEE | TOTALFEES)DUE |  DATEDUE
nonprovisional ~ UNDISCOUNTED $960.00 $960.00 03/13/2014
| EXAMINER | ART UNIT | crass-suBcLass |
Samantha L. Shterengarts 1626 514/254.090
1. Change of correspondence address or indication of "Fee 2. For printing on the patent front page, list
Address” (37 CFR 1.363). (1) the names of up to 3 registered patent attorneys 1 McCarter & English, LLP

D Change of correspondence address (or Change of | or agents OR, alternatively,
Correspondence Address form PTO/SB/122) attached. | (2) the name of a single firm (having as amember 5 papjelle L. Herritt, Esq.

D "Fee Address" indication (or "Fee Address" Indication | & reglstere(.i attorney or agent) and the names of
form PTO/SB/47; Rev 03-02 or more recent) attached. | P to 2 re.glstered patent a.ttorneys. or agents. If no 3 Jin Wang, Esq.

Use of a Customer Number is required. name is listed, no name will be printed. X

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed
for recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Merck Patentgesellschaft Darmstadt, GERMANY

Please check the appropriate assignee category or categories (will not be printed on the patent) : |:| Individual Corporation or other private group entity |:| Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee |:| A check is enclosed.

D Publication Fee (No small entity discount permitted) |:| Payment by credit card. Form PTO-2038 is attached.

|:| Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number 50-4876 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

D Applicant certifying micro entity status. See 37 CFR 1.29. NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

D Applicant asserts small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box will be
taken to be a notification of loss of entitlement to micro entity status.
D Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or

micro entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature /Jin Wang/ Date January 24, 2014
Typed or printed name Jin Wang, Esq. Registration No. 66,467
PTOL-85 (REV. 02/11) APPROVED FOR USE THROUGH 08/31/2013. OMB 0651-0033 U.S. PATENT AND TRADEMARK OFFICE; U.S. DEPARTMENT OF COMMERCE

MEI 17071129V.1
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Electronic Patent Application Fee Transmittal

Application Number:

14032183

Filing Date:

19-Sep-2013

Title of Invention:

POLYMORPHIC FORMS OF 1-[4-(5-CYANOINDOL-3-YL)BUTYL]-4-(2-
CARBAMOYLBENZOFURAN-5-YL) PIPERAZINE HYDROCHLORIDE

First Named Inventor/Applicant Name:

Andreas Bathe

Filer:

Jin Wang

Attorney Docket Number:

120140-00110

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 960 960

Extension-of-Time:
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFSID: 18018891
Application Number: 14032183
International Application Number:
Confirmation Number: 2870

Title of Invention:

POLYMORPHIC FORMS OF 1-[4-(5-CYANOINDOL-3-YL)BUTYL]-4-(2-
CARBAMOYLBENZOFURAN-5-YL) PIPERAZINE HYDROCHLORIDE

First Named Inventor/Applicant Name:

Andreas Bathe

Customer Number:

86738

Filer:

Jin Wang

Filer Authorized By:

Attorney Docket Number:

120140-00110

Receipt Date: 24-JAN-2014
Filing Date: 19-SEP-2013
Time Stamp: 15:27:29

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $960

RAM confirmation Number 1989

Deposit Account 504876

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
120140-00110_| FeeT 18517
1 Issue Fee Payment (PTO-85B) . —ssuereetransm no 1
ittal.pdf
52¢612fchf417823970819e40d6a6d 1b776
<7359
Warnings:
Information:
30457
2 Fee Worksheet (SB06) fee-info.pdf no 2
1971db3838e06d0f31e206e183e271¢1523]
eca20
Warnings:
Information:
Total Files Size (in bytes); 48974

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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

If a 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

If a 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

If a 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 of the 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/032,183 09/19/2013 Andreas Bathe 120140-00110
CONFIRMATION NO. 2870
86738 POA ACCEPTANCE LETTER
MCCARTER & ENGLISH, LLP BOSTON

265 Franklin Street

LR
Boston, MA 02110 000000066108457

Date Mailed: 01/23/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/14/2014.

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.

/ttkim/

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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/032,183 09/19/2013 Andreas Bathe 120140-00110
CONFIRMATION NO. 2870
86738 PUBLICATION NOTICE
MCCARTER & ENGLISH, LLP BOSTON
265 Franklin Street IR LA
00000006620833

Boston, MA 02110

Title:POLYMORPHIC FORMS OF 1-[4-(5-CYANOINDOL-3-YL)BUTYL]-4-(2-CARBAMOYLBENZOFURAN-5-YL)
PIPERAZINE HYDROCHLORIDE

Publication No.US-2014-0024658-A1
Publication Date:01/23/2014

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in elec