Polymorphic form of 5-(4-[4-(5-cyano-1H-indol-3-yl) butyl] piperazin-1-yl)

benzofuran-2-carboxamide and process for preparing thereof

FIELD OF THE INVENTION
5  The present invention relates to polymorphic form of 5-(4-[4-(5-cyano-1H-indol-
3-yl) butyl]piperazin-1-yl)benzofuran-2-carboxamide. The present invention
relates to a process for preparing polymorphic form of 5-(4-[4-(5-cyano-1H-indol-
3-yl)butyl]piperazin-1-yl)benzofuran-2-carboxamide. In  particular  present
invention relates to use of polymorphic form of 5-(4-[4-(5-cyano-1H-indol-3-
10 yDbutyl]piperazin-1-yl)benzofuran-2-carboxamide in the preparation of its

pharmaceutically acceptable salts thereof.

BACKGROUND OF THE INVENTION
U.S. Patent No. 5,532,241 discloses 5-(4-[4-(5-cyano-1H-indol-3-

15 yl)butyl]piperazin-1-yl) benzo- furan-2-carboxamide i.e. vilazodone of Formula
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or its pharmaceutically acceptable salt. Patent provides process for preparing

20  vilazodone or its pharmaceutically acceptable salt thereof.

U.S. Patent No. 5,977,112 relates to process for preparing intermediate involved

in the preparation of vilazodone or its pharmaceutically acceptable salt thereof.

25  U.S. Patent No. 6,509,475 B1 relates to process for preparing intermediate
involved in the preparation of vilazodone or its pharmaceutically acceptable salt

thereof.

U.S. Patent No. 7,834,020 B2 claims vilazodone hydrochloride anhydrate in

30  crystalline modification IV (Form IV) characterized by XRD. Patent discloses
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total 15 crystalline forms of vilazodone hydrochloride designated as crystalline

Form-I to Form-XI and Form-XIII to Form-XVL.

U.S. Patent No. 7,981,894 B2 claims vilazodone hydrochloride monohydrate in

5  crystalline modification V (Form-V) having characteristic peaks in XRD.

SUMMARY OF THE INVENTION
In one general aspect, there is provided a solid state form of 5-(4-[4-(5-cyano-1H-

10 indol-3-yl)butyl]piperazin-1-yl) benzofuran-2-carboxamide i.e. vilazodone of

Formula (1)
0]
0
HNT Y //\N/@\(
N\J

NH,

CN
D
The solid state form of 5-(4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl)
15  benzofuran-2-carboxamide i.e. vilazodone of Formula (1) has been designated as

Form-Z7.

In another aspect, there is provided a solid state Form-Z of 5-(4-[4-(5-cyano-1H-
indol-3-yDbutyl]piperazin-1-yl) benzofuran-2-carboxamide i.e. vilazodone of

20 Formula (1) characterized by XRD, DSC and TGA.

In another aspect, there is provided the use of solid state Form-Z of 5-(4-[4-(5-
cyano-1H-indol-3-yl)butyl]piperazin- 1-yl) benzofuran-2-carboxamide i.e.
vilazodone of Formula (1) in the preparation of vilazodone hydrochloride.

25
In another aspect, there is provided a solid state form of hydrate or solvate of 5-(4-
[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl) benzofuran-2-carboxamide i.e.

vilazodone of Formula (1).
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In another aspect, there is provided a solid state form of solvate of 5-(4-[4-(5-
cyano-1H-indol-3-yl)butyl]piperazin- 1-yl) benzofuran-2-carboxamide i.e.

vilazodone of Formula (1).

In another aspect, there is provided a solid state Form-Z, of vilazodone of Formula
(1) having a total purity of greater than about 99%, specifically greater than about
99.5%, more specifically greater than about 99.9%, and most specifically greater

than about 99.98% as measured by HPLC.

In another aspect, there is provided a process for preparing a Form-Z, of 5-(4-[4-
(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl) =~ benzofuran-2-carboxamide i.e.

vilazodone of Formula (1).

In another aspect, there is provided the use of solid state Form-Z of 5-(4-[4-(5-
cyano-1H-indol-3-yl)butyl]piperazin- 1-yl) benzofuran-2-carboxamide i.e.

vilazodone of Formula (1)

CN

in the preparation of vilazodone hydrochloride of Formma (2}

CN @)

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS
FIG. 1: Shows X-ray diffractogram (XRD) of Form-Z of vilazodone of Formula

(1).
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FIG. 2: Shows differential scanning calorimetry (DSC) of Form-Z7 of vilazodone
of Formula (1).

DETAILED DESCRIPTION OF THE INVENTION
An embodiment of the present invention provides a solid state form of 5-(4-[4-(5-
cyano-1H-indol-3-yl)butyl]piperazin- 1-yl) benzofuran-2-carboxamide i.e.

vilazodone of Formula (1)
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The present invention has designated the solid state form of 5-(4-[4-(5-cyano-1H-
indol-3-yDbutyl]piperazin-1-yl) benzofuran-2-carboxamide i.e. vilazodone of
Formula (1) as Form-Z and the term Form-Z will be used for describing the said

form of vilazodone of Formula (1).

A solid state Form-7Z of 5-(4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl)
benzofuran-2-carbo xamide i.e. vilazodone of Formula (1) is characterized by X-
ray powder diffraction having characteristic peaks at about 5.5, 11.0, 15.9, 18.7,
20.7,22.5,25.0,26.1, and 27.0 £0.2 degree 260.

A solid state Form-7Z of 5-(4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl)
benzofuran-2-carbo xamide i.e. vilazodone of Formula (1) is further characterized
by X-ray powder diffraction having characteristic peaks at about 7.5, 14.2, 15.2,
16.7, 17.7 28.6, 29.8, 30.8 and 32.2 +0.2 degree 260.

A solid state Form-Z of 5-(4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
yl)benzofuran-2-carboxamide i.e. vilazodone of Formula (1) is characterized by

X-ray powder diffraction as depicted in FIG.1.

A solid state Form-Z of 5-(4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-

yl)benzofuran-2-carboxamide i.e. vilazodone of Formula (1) is characterized by
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Differential Scanning Calorimetry (DSC) having two endotherms at about 88°C
and 210°C respectively.

A solid state Form-Z of 5-(4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
yl)benzofuran-2-carboxamide i.e. vilazodone of Formula (1) is characterized by

Differential Scanning Calorimetry as depicted in FIG.2.

A solid state Form-Z of 5-(4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
yl)benzofuran-2-carboxamide i.e. vilazodone of Formula (1) is having water

content of about 4%.

A solid state Form-Z of 5-(4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
yl)benzofuran-2-carboxamide i.e. vilazodone of Formula (1) is a monohydrate

form.

A solid state Form-Z of 5-(4-[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-
yl)benzofuran-2-carboxamide i.e. vilazodone of Formula (1) is substantially free

from residual organic solvents.

In another aspect, there is provided use of solid state Form-Z of 5-(4-[4-(5-cyano-
1H-indol-3-yl)butyl]piperazin-1-yl) benzofuran-2-carboxamide i.e. vilazodone of

Formula (1) in the preparation of vilazodone hydrochloride.

In another aspect, there is provided solid state form of hydrate or solvate of 5-(4-
[4-(5-cyano-1H-indol-3-yl)butyl]piperazin-1-yl) benzofuran-2-carboxamide i.e.

vilazodone of Formula (1).

In another aspect, there is provided solid state form of solvate of 5-(4-[4-(5-
cyano-1H-indol-3-yl)butyl]piperazin- 1-yl) benzofuran-2-carboxamide i.e.

vilazodone of Formula (1).
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