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PROCESS FOR PREPARING ZIPRASIDONE
FIELD OF THE INVENTION

The present invention relates to improved process for preparing Ziprasidone and
its acid addition salts thereof. The invention also provides a method for purifying
Ziprasidone base thereby providing substantially pure Ziprasidone and its acid addition
salts, hydrates, solvates etc.

BACKGROUND OF THE INVENTION:

The following discussion of the prior art is intended to present the invention in
an appropriate technical context and allow its significance to be properly appreciated.
Unless clearly indicated to the contrary, however, reference to any prior art in this
specification should be construed as an admission that such art is widely known or
forms part of common general knowledge in the field.

Ziprasidone is an antipsychotic agent that is chemically unrelated to
phenothiazine or butyrophenone antipsychotic agents. Ziprasidone has the following

structure:

The preparation of Ziprasidone base is disclosed in U.S. Pat. No. 4,831,031
(example 16) and U.S. Pat. No. 5,312,925. A process for preparation of Ziprasidone
HCI monohydrate having a mean particle size equal to or less than about 85 microns is
also disclosed in U.S. Pat. No. 6,150,366 and EP 0 965 343 A2.

Ziprasidone has been marketed under the name GEODON as an oral capsule
and as an injectable drug. GEODON capsules contain the monohydrate hydrochloride
éalt of Ziprasidone, and come in 20, 40, 60 and 80 mg dosage forms. GEODON for
injection contains a lyophilized form of Ziprasidone mesylate trihydrate, and contains
20 mg base equivalent of Ziprasidone. The mesylate salts of Ziprasidone, including
monohydrate and trihydrate, are disclosed in U.S. Pat. Nos. 6,110,918 and 5,245,765.

Ziprasidone HCl Hemihydrate is disclosed in U.S. Pat. No. 4,831,031, Example
16 (column 13, line 13). Ziprasidone HCl monohydrate is disclosed in U.S. Pat. No.

5,312,925 and EP 0 586 181 Al. The monohydrate is characterized by XRD, IR and
1
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water content. It is reported that the water content of the monohydrate ranges from 3.8
to 4.5% by weight. The Ziprasidone HCl monohydrate is prepared from Ziprasidone
base anhydrous.

Ziprasi one HCl is usually prepared from Ziprasidone base, and the Ziprasidone
base used may affect the quality of the hydrochloride salt. Ziprasidone base in the solid
state is disclosed in U.S. Pat. No. 5,338,846. In the '846 patent, Ziprasidone base is
characterized by its NMR spectrum. In example 1 of U.S. Pat. No. 5,206,366
Ziprasidone base is also obtained. The base is characterized by NMR, thin layer
chromatography and a melting point of 218-220 EC. In WO 03/070246 Ziprasidone
base is obtained from tetrahydrofuran. The product is not otherwise characterized.
Ziprasidone base is also obtained in U.S. Pat. No. 5,312,925. The Form obtained in the
art is labeled herein Form B of Ziprasidone base which is incorporated herein as
reference.

Ziprasidone base Form B is characterized by X-ray peaks at 12.1, 15.2, 16.3,
18.4, 25.0 degrees 2 theta and is further characterized by XRD peaks at 5.2, 10.4, 11.3,
13.1,21.1, 22.1. The Ziprasidone free base has a DSC thermogram in which 17 and 120
J/g endothermic peaks can be seen at 92 and 220°C. The first corresponds to
dehydration, the second to melting of the Ziprasidone free base. The water content of
the sample of the base is about 1.2% by weight. The Loss on Drying by TGA is about
2.1% by weight.

US 2005/197347 Al provides a crystalline form of Ziprasidone base having an
X-Ray powder diffraction pattern with peaks at 9.4, 13.7, 14.5, 14.9, 18.1, 20.2, 22.8+-
0.2 degrees 2 theta, labeled therein as Form B2. In another aspect, the presént invention
provides a process for preparing the crystalline form B2 comprising:

a) reacting a salt of Ziprasidone with a base in a reaction mixture containing water, and
. optionally a water-miscible organic co-solvent, to obtain the crystalline form of
Ziprasidone; and

b) recovering the crystalline form.

WO 2006/034965 Al provides a process fbr purification of Ziprasidone Base by
reacting crude Ziprasidone Base with maleic acid or acetic acid to obtain an acid

addition salt of below general formula
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wherein R is WO 2005/108395 Al discloses new crystalline form of Ziprasidone
hydrochloride hemihydrate, process for its preparation, its use for the preparation of
Ziprasidone, its pharmaceutical compositions and their use in therapy. Also, US
2005/143396 A1l discloses three crystalline forms of Ziprasidone Hydrochloride
Monohydrate viz. Form-I, Form-II and Form-III.

U.S. 2004/152711 provides additional crystalline forms of Ziprasidone HCI and
base. The discovery of new polymorphic forms of a pharmaceutically useful compound
provides a new opportunity to improve the performance characteristics of a
pharmaceutical product. It enlarges the repertoire of materials that a formulation
scientist has available for designing, for example, a pharmaceutical dosage form of a
drug with a targeted release proﬁlé or other desired characteristic.

The polymorphic form may further help in purification of an active
pharmaceutical ingredient. In the event of metastability, a metastable polymorphic form
may be used to prepare a more stable polymorph. Hence, discovery of new
polymorphic forms and new processes help in advancing a formulation scientist in
preparation of Ziprasidone as an active pharmaceutical ingredient in a formulation.

Therefore, there is a need to have an improved process, that allows for
preparation of highly pure Ziprasidone base in a facile manner on an industrial scale
which yields Ziprasidone Hydrochloride Monohydrate with high degree of HPLC
purity will all known and unknown impurities less than 0.1% and having organic
volatile impurities within their limits.

The inventors of the present invention has found that still there is a need to
provide an improved process for purification of Ziprasidone Base resulting in the

formation of Crystalline Ziprasidone Base which is then converted to acid addition salt
3
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of Ziprasidone. More particularly, the present invention provides a process for
preparation of Ziprasidone Hydrochloride monohydrate via crystalline Form B of
Ziprasidone Base.

Objects of Invention:

It is an object of the present invention to overcome or substantially ameliorate
one or more of the disadvantages of the prior art or at least to provide a useful
alternative.

It is another object of the present invention to provide an improved process for
preparing Ziprasidone Base in crystalline form.

Further object of the present invention is to provide a process for preparing
Ziprasidone Hydrochloride monohydrate.

It is also an object of the present invention to provide stable Ziprasidone
Hydrochloride Monohydrate.

BRIEF DESCRIPTION OF FIGURES:-

A preferred embodiment of the invention will now be described, by way of example
only, with reference to the accompanying figures in which:

FIG.1: X-ray diffraction of Crystalline Ziprasidone Base (Form B)

FI1G.2: DSC (Differential Scanning calorimetry) of Ziprasidone Base (Form B)
F1G.3: X-ray diffraction of Ziprasidone Hydrochloride Monohydrate

FI1G.4: DSC (Differential Scanning calorimetry) of Ziprasidone Hydrochloride
Monohydrate

FIG.5: TGA (Thermogravimetric Analysis) of Ziprasidone Hydrochloride
Monohydrate

DETAILED DESCRIPTION:

Although the invention has been described with reference to a specific example,
it will be appreciated by those skilled in the art that the invention can be embodied in
many other forms.

According to embodiment of the present invention, there is provided a process for
the preparation of crystalline Ziprasidone base having an X-ray powder diffraction
pattern with peaks at 12.3, 15.3, 16.4, 18.5, 25.3+0.2 degrees 2 theta comprises the
steps of:

a) treating Ziprasidone base with a mixture of organic solvent at an elevated

temperature to obtain the clear solution;
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b) maintaining the reaction mixture at an elevated temperature for sufficient time to
complete the reaction;

c) concentrating the reaction mixture;

d) cooling the reaction mixture; and

e) isolating crystalline Ziprasidone base.

According to another embodiment of the present invention, there is provides a
process for the preparation of crude Ziprasidone base used for the preparation of
crystalline Ziprasidone base, whereby the process comprises of?

a) reacting substantially pure 6-chloro-5-(2-chloroethyl) oxindole of formula (II)

Cl
Cl N

H

in 0.3 to 0.7 moles with 3-(1-piperazinyl)-1,2-benzisothiazole or its salts of formula
a1
{1

in 0.3 to 0.7 moles, a base and water at an elevated temperature for sufficient amount of

time to complete the reaction;

b) cooling the reaction mixture to precipitate the product followed by filtration and
washing with water;

¢) treating the wet-cake with water, followed by acetic acid to adjust the pH of the
reaction mixture from 6.0 to 7.5;

d) filtering the product followed by treatment with polar organic solvent at a
temperature in the range of 50°C to 100°C;

e) cool the reaction mixture to precipitate the crude Ziprasidone base; and:

f) recover crude Ziprasidone base.

According to third embodiment of the present invention a crystalline
Ziprasidone base, wherein the crystalline form is characterized by an X-ray powder

diffraction pattern as substantially depicted in FIG.1.
' 5



WO 2010/073255 PCT/IN2008/000858

The process for preparation of crystalline Ziprasidone base is carried out in the
mixture of organic solvents, selected from the group consisting of dimethyl formamide,
dimethyl sulfoxide, dioxane, tetrahydrofuran, methanol, ethanol, isopropanol, propanol,
preferably dimethyl sulfoxide and tetrahydrofuran at an elevated temperature in the
range of about 50°C to about 150°C, preferably from about 75°C to about 125°C, more
preferably from about 100°C to about 110°C is also the scope of the present invention.

According to the another aspect of the present invention, there is to provided a
process for preparation of crude Ziprasidone base wherein 6-chloro-5-(2-chloroethyl)
oxindole is reacted from 0.3 to 0.7 moles, preferably 0.4 to 0.5, more preferably of
about 0.43 moles with 3-(1-piperazinyl)-1,2-benzisothiazole or its salts is reacted from
0.3 to 0.7 moles, preferably 0.5 to 0.6, more preferably of about 0.52 moles in presence
of base and water.

The suitable base is selected from the group consisting of organic amine, an
alkoxide, an alkali metal hydroxide, an alkaline earth metal hydroxide, an alkali metal
hydride, an alkaline earth metal hydride, an alkali metal carbonate, alkaline earth metal
carbonate and hydrogencarbonate.

More preferably, the base can be selected from the group consisting of sodium
methoXide, sodium ethoxide, sodium phenoxide, potassium hydroxide, calcium
hydroxide, magnesium hydroxide, sodium hydride, potassium hydride, calcium
hydride, sodium carbonate, potassium carbonate, sodium hydrogencarbonate,
potassium hydrogencarbonate, calcium carbonate, calcium carbonate and basic
alumina, most preferably carbonate.

According to the another preferred embodiment of the present invention the
process of preparation of crude Ziprasidone base is carried out in the polar organic
~solvent is selected from the group of C;-C4 alcohol like methanol, ethanol, propanol,
isopropanol, butanol; ketone like acetone, methyl ethyl ketone, amides like dimethyl
foramide, esters like ethyl acetate, methyl acetate, tert-butyl acetate etc., preferably
alcohol like isopropanol at temperature in the range of about 50°C to about 100°C,
preferably from about 75°C to about 90°C, more preferably from about 75°C to about
85°C.

According to another important aspect of the present invention, there is
provided a process for preparation of Ziprasidone acid addition salts or hydrates thereof
comprises of:

a) treating crystalline Ziprasidone base with water at an ambient temperature;
6
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b) adding source of acid addition salt;

¢) heating the reaction mixture and maintaining at same temperature for a sufficient
period of time to prepare Ziprasidone acid addition salt or hydrate thereof;

d) cooling the reaction mixture;

e) filtering and washing the solid with isopropanol; and

f) recovering Ziprasidone acid addition salt or hydrate.

The reaction of step (a) is carried out at an ambient temperature from about
20°C to 35°C followed by addition of source of acid addition salt preferably 3 molar
hydrochloric acid solution. The reaction mixture is further heated from about 60°C to
about 65°C followed by cooling to recover wet Ziprasidone acid addition salt or
hydrate. The solid thus obtained is washed with organic solvent preferably alcohols
from C-C4, more preferably isopropanol. The Ziprasidone Hydrochloride
Monohydrate thus recovered has the water content intact and thus doesn’t allow the
degradation of Monohydrate to anhydrous or hemihydrate.

Ziprasidone Hydrochloride Monohydrate is having an X-ray powder diffraction
pattern with peaks at 10.8, 14.7, 18.0, 19.0, 19.5, 21.7, 24.320.2 degrees 2 theta.

A crystalline Ziprasidone Hydrochloride Monohydrate wherein the crystalline
form is characterized by an X-ray powder diffraction pattern as substantially depicted
in F1G.3. is also the scope of the present invention.

A crystalline Ziprasidone Hydrochloride Monohydrate wherein the crystalline
form is characterized by an DSC endotherm subétantially as depicted in FIG.4 is also
the scope of the present invention.

A crystalline Ziprasidone Hydrochloride Monohydrate, wherein the crystalline
form is characterized by an thermogravimetric analysis as substantially depicted in
FIG.5 and having water content from about 3.8 to about 4.2%.

According to the most preferred embodiment a crystalline Ziprasidone base is
crystalline polymorphic Form B of Ziprasidone base.

A crystalline Ziprasidone base and crystalline Ziprasidone Hydrochloride
Monohydrate having all single individual impurity less than 0.1% by HPLC is also
scope of the present invention.

Use of a crystalline Ziprasidone base for the preparation of Ziprasidone
Hydrochloride monohydrate, Ziprasidone Hydrochloride Monohydrate, Ziprasidone

Hydrochloride Anhydrous is yet another aspect of the present invention.
7
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The word “Substantially pure” 6-chloro-5-(2-chloroethyl)-oxindole relates to
the use of 6-chloro-5-(2-chloroethyl)-oxindole as the key starting material for the
preparation of crystalline Ziprasidone base Form B having 6-chloro-5-(2-chloroacetyl)-
oxindole and 5-(2-chloroacetyl)-oxindole (deschloro analogue) less than 1500 ppm,
preferably less than 1000 ppm, more preferably less than 750 ppm, most preferably less
than 500 ppm.

The Impurity Profile Determination of crystalline Ziprasidone hydrochloride
comprised testing a sample using HPLC. Typically, the HPLC testing parameters
included a column of Phenomenex Luna C8 (Type L7), 5 pm 4.6*150 mm or
equivalent column at a temperature of 40°C and mobile phase is buffer : methanol
(550:450). The system equilibrated further for 10 min and a flow rate of 1.0 ml/min.
The detector was set for 220 nm. The run time is not less than 20 minutes for assay and
not less than 60 minutes for impurity assay. The sample volume was 10 pL and the
diluent was acetonitrile: water 50:50. As commonly known by the skilled artisan, the
mobile phase composition and flow rate may be varied in order to achieve the required
system suitability. |

The sample was prepared by weighing accurately about 50 mg of Ziprasidone
Hydrochloride in-house reference standard (dry for 3 hours at 105°C under vacuum
oven) and transfer into a 100 mL volumetric flask. Add about 50 mL of mobile phase
and sonicate to dissolve the solids. Dilute to volume with mobile phase and mix well.
Designate it as stock solution S containing about 500 pg/mL of Ziprasidone
Hydrochloride.

Transfer 5.0 mL of stock solution S to 50 mL volumetric flask. Dilute to
volume with mobile phase and mix well. Designate it as standard solution S; containing
about 50 pg/ml. of Ziprasidone Hydrochloride Monohydrate.

Thereafter, the freshly prepared sample was injected. The sample solutions were
injected into the chromatograph and the chromatogram of sample was continued up to
the end of the gradient. Thereafter, the areas for each peak in each solution was
determined using a suitable integrator. The calculations were obtained using the
following formula:

Impurity Profile Determination
% impurity (known or unknown) = Ru x Ws x 5 x 100 mL x RRF x % purity of Std.
Rsx 100 mL x 50 x Wt

where Ru = Peak area of individual known/unknown impurity in sample preparation
8
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Rs = Average peak area of Ziprasidone Hydrochloride Monohydrate in the suffix and
prefix standard which are injected before and after the sample

Ws = Weight of Ziprasidone Hydrochloride Monohydrate Standard

Wy = Weight of Ziprasidone Hydrochloride Monohydrate Sémple

RRF = Relative Response Factor of individual known impurity.

Percentage total impurities = % total known impurities + % total unknown impurities

Example-1: Preparation of Crude Ziprasidone Base

Jam— - 7\
SN N NHHcr © NN N
B\ WAL Base, Water_ __/ ,
AN + O Polar Organic ©
Cl N ci N
= H - H

Solvent

100.0 g of 6-Chloro-5-(2-chloroethyl) oxindole, 133.39 g of 3-(1-Piperazinyle)-
1,2-benzisothiazole hydrochloride, 105.94 g of sodium carbonate and 1500 mL of water
were taken in round bottom flask and heated to 100°C to 110°C for 24-26 hours. The
reaction mixture was cooled and maintained for 30 min. The solid was filtered and
washed with water. The wet solid was further slurried with water followed by adjusting
the pH of the reaction mass with dilute acetic acid to 6.0 to 7.5 and maintain the
reaction mass for 1-2 hours. The solid was filtered and washed with water. The wet
solid was\ treated with isopropanol 1100 mL in round bottom flask and heated at 75°C
to 85°C for 2 hours. The reaction mixture was cooled, the obtained solid was filtered
and washed with isopropanol. The wet solid was dried at 60°C to 65°C for 8-10 hours to
obtain crude Ziprasidone -base.

Example-2: Preparation of Crystalline Ziprasidone Base (Form B)

SN N N NN N
Cl EI Solvents Cl

Crude Ziprasidone Base Crystalline Ziprasidone Base
(Form B)

130 g of crude Ziprasidone base, ‘ dimethyl sulfoxide 260 mL and
tetrahydrofuran 1820 mL were taken in the round bottom flask at room temperature.

The reaction mixture was heated to 65°C to 75°C to obtain clear solution. Activated
' 9
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charcoal 10.4 g was added and reaction mass was maintained for 1 hour. The product
was filtered hot and the filtrate was distilled under vacuum below 50°C to remove
mixture of dimethyl sulfoxide and tetrahydrofuran to reduce the volume by 70-75%.
The reaction mixture was cooled to room temperature. The isolated product was
filtered, washed with tetrahydrofuran and suck dried. The product was dried under
vacuum at 55°C to 60°C till the LOD is not more than 0.5% to obtain pure crystalline

Ziprasidone base Form B.

Example-3: Preparation of Ziprasidone Hydrochloride Monohydrate

- 7\ N T\
SNN N SNON N
\/\/©j>10 Process water \/mo
cl {j HCT Solution cl NH.HCI

Crystalline Ziprasidone Base (Form B) 100.0 g and water 1500 mL were taken

in round bottom flask. 100 mL 3M HCI solution was added to the reaction mass during
30 min. The reaction mixture was heated up to 60°C-65°C for 24 hours. The reaction
mixture was cooled and stirred for 1 hour. The solid Ziprasidone hydrochloride
monohydrate was filtered, washed with isopropyl! alcohol and suck dried. The product
was dried at 40°C to 50°C till the water content between 3.8 to 4.5%.

Having thus described the invention with reference to particular preferred
embodiments and illustrative examples, those in the art would appreciate modifications
to the invention as described and illustrated that do not depart from the spirit and scope
of the invention as disclosed in the specification. The Examples are set forth to aid in
understanding the invention but are not intended to, and should not be construed to,
limit its scope in any way. The examples do not include detailed descriptions of
conventional methods. Such methods are well known to those of ordinary skill in the

art and are described in numerous publications.

10
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We Claims:

1. A process for the preparation of crystalline Ziprasidone base having an X-ray
powder diffraction pattern with peaks at 12.3, 15.3, 16.4, 18.5, 25.3+0.2 degrees
2 theta which comprises :
a) treating Ziprasidone base with a mixture of organic solvent at an
elevated temperature to obtain the clear solution;
b) maintaining the reaction mixture at an elevated temperature for

sufficient time to complete the reaction;

c) concentrating the reaction mixture;
d) cooling the reaction mixture; and
e) isolating crystalline Ziprasidone base.
2. A process as claimed in claim 1 wherein the crude Ziprasidone base is prepared

by the process comprises of:

a) reacting substantially pure 6-chloro-5-(2-chloroethyl) oxindole of

formula (1)
Cl
m o dn
Cl N

H

in 0.3 to 0.7 moles with 3-(1-piperazinyl)-1,2-benzisothiazole or its salts of
formula (III)

/N
N NH.HCI
—/

(11D

in 0.3 to 0.7 moles, a base and water at an elevated temperature for sufficient

amount of time to complete the reaction;

b) cooling the reaction mixture to precipitate the product followed by filtration
and washing with water;

c) treating the wet-cake with water, followed by acetic acid to adjust the pH of

the reaction mixture from 6.0 to 7.5;
11
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10.
11.

d) filtering the product followed by treatment with polar organic solvent at a
temperature in the range of 50°C to 100°C;
e) cooling the reaction mixture to precipitate the crude Ziprasidone base; and

f) recovering crude Ziprasidone base.

A process as claimed in any preceding claim wherein the mixture of organic
solvents is selected from the group consisting of dimethyl formamide, dimethyl
sulfoxide, dioxane, tetrahydrofuran, methanol, ethanol, isopropanol, propanol.
A process as claimed in any preceding claim wherein the elevated temperature
is in the range of 50°C to 150°C, preferably, from 75°C to 125°C, more
preferably from 100°C to 110°C.

A process as claimed in claim 2, wherein 6-chloro-5-(2-chloroethyl) oxindole is
reacted in an amount of from 0.3 to 0.7 moles, preferably 0.4 to 0.5, more
preferably of about 0.43 moles.

A process as claimed in claim 2, wherein 3-(1-piperazinyl)-1,2-benzisothiazole
or its salts is reacted from 0.3 to 0.7 moles, preferably 0.5 to 0.6, more
preferably of about 0.52 moles.

A process as claimed in claim 2, wherein the base is selected from the group
consisting of organic amine, an alkoxide, an alkali metal hydroxide, an alkaline
earth metal hydroxide, an alkali metal hydride, an alkaline earth metal hydride,
an alkali metal carbonate, alkaline earth metal carbonate and
hydrogencarbonate.

A process as claimed in claim 9, wherein the base is selected from the group
consisting of sodium methoxide, sodium ethoxide, sodium phenoxide,
potassium hydroxide, calcium hydroxide, magnesium hydroxide, sodium
hydride, potassium hydride, calcium hydride, sodium carbonate, potassium
carbonate, sodium hydrogencarbonate, potassium hydrogencarbonate, calcium
carbonate, calcium carbonate and basic alumina.

A process as claimed in claim 9, wherein the base is carbonate.

A process as claimed in claim 2, wherein the polar organic solvent is selected
from the group of C;-C4 alcohol like methanol, ethanol, propanol, isopropanol,
butanol; ketone like acetone, methyl ethyl ketone, amides like dimethyl
foramide, esters like ethyl acetate, methyl acetate, tert-butyl acetate etc.,

preferably alcohol like isopropanol.
12
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

A process as claimed in claim 2 (d), wherein the temperature is in the range of
50°C to 100°C, preferably from 75°C to 90°C, more preferably from 75°C to
85°C.

A process for preparation of Ziprasidone acid addition salts or hydrates thereof

which comprises:

a) treating crystalline Ziprasidone base of claim 1 with water at an ambient
temperature;

b) adding source of acid addition salt;

c) heating the reaction mixture and maintaining at same temperature for a
sufficient period of time to prepare Ziprasidone acid addition salt or hydrate
thereof;

d) cooling the reaction mixture;

e) filtering and washing the solid with organic solvent; and

f) recovering Ziprasidone acid addition salt or hydrate.

A process as claimed in claim 13 wherein ambient temperature is from about

20°C to 35°C.

A process as claimed in claim 13 or 14 wherein acid addition salt is

hydrochloric acid solution.

A process as claimed in claim 15, wherein hydrochloric acid solution is of 3

molar concentration.

A process as claimed in claim 13 (c), wherein the reaction mixture is heated at a

temperature of from 60°C to 65°C.

A process of claim 14 (e), wherein the organic solvent is C;-C4 alcohols like

methanol, ethanol, propanol, isopropanol or butanol, preferably isopropanol.

A process of claim 14 (f), wherein Ziprasidone acid addition salt or hydrate is

Ziprasidone Hydrochloride Monohydrate.

A process of claim 14, wherein Ziprasidone Hydrochloride Monohydrate is

having minimum water content that doesn’t degrade to anhydrous or

hemihydrate forms of Ziprasidone Hydrochloride.

A process of claim 21, wherein minimum water content is in the range of 3.5 to

5.0 %, preferably in the range of 3.8 to 4.5 %.

A crystalline Ziprasidone base characterized by an X-ray powder diffraction

pattern as substantially depicted in FIG.1.

13
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23.

24,

25.

26.

27.
28.

29.

30.

31.

Ziprasidone Hydrochloride Monohydrate of claim 14-19, is having an X-ray
powder diffraction pattern with peaks at 10.8, 14.7, 18.0, 19.0, 19.5, 21.7,
24.320.2 degrees 2 theta.

A crystalline Ziprasidone Hydrochloride Monohydrate of claim 20, wherein the
crystalline form is characterized by an X-ray powder diffraction pattern as
substantially depicted in FIG.3.

A crystalline Ziprasidone Hydrochloride Monohydrate of claim 20, wherein the
crystalline form is characterized by an DSC endotherm substantially as depicted |
in FIG.4.

A crystalline Ziprasidone Hydrochloride Monohydrate of claim 20, wherein the
crystalline form is characterized by an thermogravimetric analysis as
substantially depicted in FIG.5 and having water content from about 3.8 to
about 4.2%.

A crystélline Ziprasidone base of claim 1 is polymorphic Form B.

A crystalline Ziprasidone base of claim 24, having all single individual impurity
less than 0.1% by HPLC.

A crystalline Ziprasidone Hydrochloride Monohydrate of claim 20, having all
single individual impurity less than 0.1% by HPLC.

Use of a crystalline Ziprasidone base for the preparation of Ziprasidone
Hydrochloride monohydrate, Ziprasidone Hydrochloride Monohydrate,
Ziprasidbne Hydrochloride Anhydrous.

A process of preparing crystalline Ziprasidone base substantially as herein
described with reference to any one of the embodiments of the invention

illustrated in the accompanying drawings and/or examples.
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