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LITE DEPALMA GREENBERG & RIVAS,LLC
Allyn Z. Lite

Michael E. Patunas

Two Gateway Center, 12th Floor

Newark, New Jersey 07102

Phone (973) 623-3000

Fax (973) 623-1190

KENYON & KENYON LLP
Steven J. Lee

Robert V. Cerwinski

One Broadway

New York, NY 10004-1050
Phone (212) 425-7200

Fax (212) 425-5288

Attorneys for Plaintiffs Teva Pharmaceutical
Industries Ltd. and Teva Pharmaceuticals USA, Inc.

IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF NEW JERSEY

TEVA PHARMACEUTICAL INDUSTRIES
LTD. and TEVA PHARMACEUTICALS USA,
INC., : Civil Action No, 2:07-cv-621 (WHW)MF)
Consolidated as 2:07-cv-196 (WHW)(MF)
Plaintiffs,

V.

AUROBINDO PHARMA LTD. and
AUROBINDO PHARMA LIMITED, INC,,

Defendants.

FIRST AMENDED COMPLAINT AND DEMAND FOR JURY TRIAL
For their First Amended Complaint against Defendants Aurobindo Pharma Ltd. and

Aurobindo Pharma Limited, Inc., (collectively, “Defendants™), Plaintiffs Teva Pharmaceutical
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Industries 1.td. (*Teva Ltd.”) and Teva Pharmaceuticals USA, Inc. (*Teva USA”) allege as to
their own acts, and on information and belief as to the acts of others, as follows:
THE PARTIES

1. Teva Ltd. is a corporation organized under the laws of Israel, and maintains its
principal place of business at 5 Basel Street, Petah Tigva 49131, Israel.

2. Teva USA is a Delaware corporation with its principal place of business located
at 1090 Horsham Road, North Wales, Pennsylvania, 19454-1090. Teva USA is a wholly owned
subsidiary of Teva Ltd.

3. On information and belief, Aurobindo Pharma Litd. is an Indian corporation
having a principal place of business at Plot #2, Maitri Vihar, Ameerpet, Hyderabad — 500 038,
Andhra Pradesh, India; and a place of business at 666 Plainsboro Road Suite 210, Plainsboro,
New Jersey 08536.

4. On information and belief, Aurobindo Pharma Limited, Inc. is a branch office of
Aurobindo Pharma Ltd. having a place of business at 666 Plainsboro Road, Suite 210,
Plainsboro, New Jersey 08536.

5. On information and belief, Aurobindo Pharma Limited, Inc. has designated
Prasada R. Kambham at 666 Plainsboro Road, Suite 210, Plainshoro, New Jersey 08536 for
receipt of service.

6. On information and belief, Aurobindo Pharma Limited, Inc. acts as the agent of

Aurobindo Pharma Ltd.
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NATURE OF THE ACTION
7. This is an action for patent infringement arising under the Patent Laws of the

United States, 35 U.S.C. § 1, et seq., and seeking damages and injunctive relief under 35 U.S.C.

§§ 281-285.
JURISDICTION AND VENUE
8. This court has jurisdiction over the subject matter of this action pursuant to 28
U.S.C. §§ 1331 and 1338(a).
9. The Court has personal jurisdiction over Aurobindo Pharma Ltd. because of its

presence in Middlesex County and other locations in the state of New Jersey, and its continuous
and systematic contacts with the state of New Jersey, including those made through Aurobindo
Pharma Limited Inc.

10. The Court has personal jurisdiction over Aurobindo Pharma Limited, Inc. because
of its presence in Middlesex County and its continuous and systematic contacts with the state of
New Jersey, including its designation of a registered agent for service in New Jersey.

11. Venue is proper in this judicial district based on 28 U.S.C. § 1400 (b) and/or 28
U.S.C. § 1391 (b), (c), and (d).

BACKGROUND
The Patent In Suit

12. Teva 1.td. is the owner of all fight, title and interest in United States Patent No.
6,495,721 (“the *721 patent™), which was duly and legally issued by the United States Patent and
Trademark Office on December 17, 2002. A copy of the 721 patent is attached as Exhibit A.

13. The 721 patent is entitled, “Sertraline Hydrochloride Form II and Methods For

the Preparation Thereof.” It claims, inter alia, methods for manufacturing a certain crystalline
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form of the pharmaceutical compound sertraline hydrochloride. This crystalline form of
sertraline hydrochloride is known as “Form IL”
Plaintiffs’ Generic Sertraline Product

4, Sertraline hydrochloride is a pharmaceutical compound useful in the treatment of
depression. It is the active pharmaceutical ingredient (“API”) in the product sold by Pfizer Inc.
under the trade name ZOLOFT.

15. Pursuant to the Food, Drug and Cosmetic Act, 21 U.S.C. § 301 et seq. (1994),
Teva USA filed Abbreviated New Drug Application (“ANDA™) No. 76-4635 with the United
States Food & Drug Administration (“FDA™) for permission to market generic sertraline
hydrochloride tablets in the United States. The FDA granted final approval to Teva USA’s
ANDA on August 11, 2006.

16. Since approval of its ANDA, Teva USA has sold generic sertraline hydrochloride
tablets in the United States. The tablets sold by Teva USA are manufactured by Teva Ltd.

Defendants’ Infringement of the *721 Patent

17. On information and belief, Aurobindo Pharma Ltd. filed ANDA No. 77-299 with
the FDA, seeking permission to market generic sertraline hydrochloride tablets in competition
with Plaintiffs. On February 6, 2007, the FDA granted final approval of Defendants” ANDA.

18. On information and belief, on or shortly after this approval, Defendants began to
import, manufacture, use, sell and/or offer to sell in the United States their sertraline
hydrochloride tablets. On information and belief, Defendants have engaged in and intend to
continue to engage in these activities prior to the expiration of the *721 patent.

19. On information and belief, the sertraline hydrochloride API contained in

Defendants’ tablets 1s Form I1.
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20. On information and belief, the sertraline hydrochloride API contained in
Defendants’ tablets is made by a process that infringes one or more claims of the 721 patent.
Accordingly, the importation, manufacture, use, sale and/or offer to sell in the United States their
sertraline hydrochloride tablets constitute acts of infringement under 35 U.S.C. § 271(g).

21.  Oninformation and belief, Defendants’ infringement is willful and deliberate.

22.  As adirect and proximate consequence of the infringement by Defendants,
Plaintiffs have been and will continue to be injured in their business and property rights unless
the infringement is enjoined by the Court, and have suffered and will continue to suffer injury

and damages for which they are entitled to relief.

COUNT I
PATENT INFRINGEMENT

23.  The allegations of paragraphs 1 to 22 are incorporated by reference as if fully set
forth herein.

24.  The importation, manufacture, use, sale and/or offer to sell by the Defendants of
their sertraline hydrochloride tablets pursuant to ANDA No. 77-299 infringes one or more claims
of the 721 patent under 35 U.S.C. § 271.

PRAYER FOR RELIEF

WHEREFORE, Plaintiffs pray for the entry of a judgment from this Court:

a. that Defendants are infringing one or more claims of the "721 patent;

b. that Defendants’ infringement is willful and that this is an exceptional case under
35US.C. § 285;

C. that the 721 patent is valid and enforceable;
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d. permanently enjoining Defendants, their respective officers, agents, servants and
employees, and those persons in active concert or participation with any of them,
from infringing the *721 patent;

e. awarding Plaintiffs damages in accord with 35 U.S.C. § 284;

f awarding Plaintiffs their attorneys fees, costs and expenses; and
g. awarding Plaintiffs such other and further relief as this Court may deem to be just
and proper.
JURY DEMAND

Plaintiffs respectfully demand a jury trial pursuant to Rule 38(b) of the Federal Rules of

Civil Procedure on all issues so triable.

LITE DEPALMA GREENBERG & RIVAS, LLC

Dated: April 10, 2007 s/ Michael E. Patunas
Allyn Z. Lite
Michael E. Patunas
Two Gateway Center, 12th Floor
Newark, New Jersey 07102
Phone (973) 623-3000
Fax (973) 623-1190

KENYON & KENYON LLP
Steven I. Lee

Robert V. Cerwinski

One Broadway

New York, NY 10004-1050
Phone (212) 425-7200

Fax (212) 425-5288

Attorneys for Plaintiffs Teva Pharmaceutical
Industries Ltd. and Teva Pharmaceuticals USA, Inc.
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EXHIBIT A
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The present invention is directed to Form 11 of sertraline
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SERTRALINE HYDROCHLORIDE FORM i1
AND METHODS FOR THE PREPARATION
THEREOF
CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of provisional appli-
cation Serial No. 6(/182,159, filed Feb. 14, 2000, and is a
conlinvation-in-part of application Ser. No. 09/448 985,
filed Nov. 24, 1999, which claims the benefit of provisional
application No. 60/147 888, filed Aug. 9, 1999. The contents
of each of these applications are incorporated herein by
reference.

FIELD OF THE INVENTION

The present invention relates to a novel crystailine form
of sertraline hydrochioride, and reproducible methods for its
preparation.

BACKGROUND OF THE INVENTION

Sertraline hydrochloride, (15-cis)-4-(3.4dichlorophenyl)-
1,2,3,4-tetrahydro-N-methyl-1-naphthalenamine
hydrochioride, having the formula

NHCH;

Ci

Ci

is approved, under the trademark Zoloft®, by the U.S. Food
and Drug Administration, for the treatment of depression,
obsessive-compulsive disorder and panic disorder.

U8, Pat. Ne. 4,526,518 (“the 518 patent™) deseribes the
preparation of sertraline hydrochloride with 2 melting point
of 243-245° (. by treating an othyl acetate/etber solution of
the free base with gaseous hydrogen chloride, The solid state
properties of the sertraline hydrochloride so produced are
not otherwise disciosed.

U.8. Pat. No. 5,734,083 describes the preparation of a
form of serraline hydrochloride denominated polymorph
“Tl.”

According to U.S. Pat. No. 5,248,699 (“the “699 patent™),
the sertrafine hydrochloride produced by the method of the
’518 patent has a crystalline form denominated “Form 117

The 699 patent discloses four other polymorphs of sertra- 3

line hydrochloride designated Forms 1, I, TV, and V, and
characterizes them by single crysial x-ray analysis, powder
x-ray diffraction, infra-red spectroscopy, and differential
scanning calorimetry. The *699 patent reports that Form [ is
produced by rapid crystallization of sertraline hydrochloride
from an organic solvent, inciuding tsopropyl alcohol, ethyl
acetate or hexanc, and generally describes methods for
making sertraline hydrochloride Forms I-V. According to
this patent, the preferential formation of Forms I, L or IV in
an acidic solution consisting of isopropyl alcohol, hexane,
aceione, methyl isobuiyl ketone, glacial acetic acid or,
preferably, ethyl acetate, depends on the rapidity of crystal-
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hization. The only method described in this patent for
making Forms i and IV is by the rapid crystallization of
sertraline hydrochloride from an organic solvent such as
those listed above,

The experimental procedure for the preparation of sertra-
hine hydrochloride described in the 518 patent, was
repeated in the laboratory. According to the *699 patent, the
’518 procedure produces seriraline hydrochloride Form Il
Four experiments were performed according to the descrip-
tion in the 518 patent. By following the procedures
described in the *699 patent for preparation of sertraline
hvdrochleride Form 11, we were unable 1o obtain sertraline
hydrochloride Form I, Thus thers remains a need for
reproducible methods for the preparation of sertraline hydro-
chloride Form 1.

SUMMARY OF THE INVENTION

The present invention relates 1o a process for making
sertraline hydrochloride Form II comprising the steps of
dissolving sertraline base or sertraline mandelate in an
organic solvent to form a solution; adding hydrogen chloride
to the solution; heating the solution to a lemperature
beiween aboul room temperature and about reflux for a time
sufficient to induce the formation of sertraline hydrochloride
Form I1; and isolating sertraline hydrochloride Form 1I.

The present invention also relates 1o a process for making
sertraline hydrochioride Form I comprising the steps of
dissolving sertraline hvdrochloride in dimethylformamide,
cyclohexano], acetone or a mixiure thereof; heating the
solution for a time sufficient to efect transformation to
sertraline hydrochloride Form II; and isolating sertraline
hydrochloride Forem il

The present invention further relates to a process for
making sertralive hydrochloride Form {i comprising the
sieps of granulating sertraline hydrochloride Form V in
ethanal or methanol; ard stirring the midure of sertraline
hydrochloride Form V and ethanol or methanol for a time
sufficient 1o induce transformation to sertraline hydrochlo-
ride Form {L.

The present invention still further relates to a process for
making a mixture of sertraline hydrochloride Form 1l and
Form V comprising the steps of heating sertraline hydro-
chioride ethanolaie Form VI at up 1o 1 atmosphere pressure;
and isclating a mixture of sertraline hydrochloride Form 11
and Form V.

The present invention still further relates to a process for
mzking seriraline hydrochloride Form I comprising the
steps of suspending a water or solvent adduct of sertraline
hydrochloride in a solvent selected from the group consist-
ing of acetone, t-butyl-methyl ether, cyciohexane, n-butanol,
and ethyl acetate such that a sherry is formed, for a time
sufficient to effect ransformation to sertraline hvdrochloride
Form II; and filtering the slusry to isolate sertraline hydro-
chioride Form II.

The present mvention sill further relates to sertraline
hydrochloride Form 11, characterized by an x-ray powder
diffraction pattern comprising peaks at about 5.5, 11.0, 12.5,
132,147,164,17.3,18.1,19.1,205,21.9,22.8,23.8, 245,
255, 27.5, and 28.0 degrees iwo thety; pharmaceutical
compositions for the treatment of depression comprising
sertraline hydrochioride Form II together with 2 pharma-
ceutically acceplable carrier, and a method for ireating
depression comprising the step of administering to a subject
int need of such treatment & therapeutically effective amount
of the such a pharmaceutical composition.

BRIEF DESCRIPTION OF THE DRAWINGS
FiG. 1 is a characteristic x-ray powder diffraction spec-
trum of serfraline hydrochloride prepared by the methods of
U.S. Pat. No. 4,536,518,
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FIG. 2 is a characteristic x-ray powder diffraction spec-
trum of sertraline hydrochloride prepared by the methods of
U.S. Pat. No. 5,248,099,

FIG. 3 is a characteristic x-ray powder diffraction spec-
trum of sertraline hydrochleride Form II prepared by the
methods of the present invention,

DETAILED DESCRIPTION OF THE
INVENTION
Form IF from Sertraline Base or Sertraline Mandelate

The present invention provides new processes for making
sertraline hydrochloride Form H from sertraline base or
sertraline mandelate. Sertraline base may be made by meth-
ods known in the art, including the methods of the 518
patend. Sertraline base is dissolved in a suitable solvent.
Suitable solvents include ethyl acetate, acetone, t-methyl-
butyl ether, isopropyl aicohol, n-butanol, t-butancl, iso-
butanol, hexane, and cyclohexane, and mixtures thereof The
pH of the sertraline base solution is lowered by the addition
of hydrogen chioride, which may result in a temperature
increase. As vsed hereln, “hydrogen chloride” includes both
gaseous hydrogen chioride and agueous hvdrogen chloride
(i.e. hydrochloric acid). Hydrogen chloride also may be
added as a solution with an orgamic solvent, such as a
solution of isopropyl alcohol and hydrogen chloride,
a-butanol and hydrogen chloride, acetone and hydrogen
chioride, or the like. The solution of sertraline base or
sertraline mandelate in the solvent is heated to a temperature
between about room temperature amd the reflux temperature
of the solvent and maintained at that temperature for a period
of time sufficient to effect the transformation 1o seriraline
hydrochloride Form II. Preferably the solution is heated to
a femperature between about 45° C. and the reflux tempera-
tere of the solveni. Most preferably the solution is beated (o
at or about the reflux temperature of the solvent. Upon
cooling of the mixture, for example to room temperature,
sertraline hydrochioride Form 11 is isolated by filtration.

in a preferred variation of this method, the solution of
serfraline base or seriraline mandelate in a solvent is heated
to the refiux temperature of the sclvent. The mixtire is
refluxed for a ume sufficient to effect the transformation to
seriraline hydrochloride Form 11, Preferably the mixture is
refluxed for about 1 to 4 hours.

Numerous experiments were performed in an attempt to
repeat the procedure deseribed in U.S, Pat. No. 4,536,518
for preparing Form Il wherein sertraline base was dissolved
in ethyl acetate, ether was added and the solution was
acidified with gaseous hydrogen chioride. The material
obtained afier fikration and air drying was serraline hydro-
chioride amorphous, not Form 11 as was expecied. These
experiments are set forth in Examples 13-16 below.

The x-ray powder diffraction graphs for the products of
each of these experiments are equivalent, contaiming peaks
at 11.0, 12.0, 154, 162, 224, 22.% degree two-theta (See

FIG. 1 for a representative example). FIG. 1 does not contain s

the typical peaks of sertraline hydrochloride Form T, indi-
cating an absence of sertraline hydrochloride Form II in
those samples. Thus, none of these experiments, which
follow the procedure described in the "518 patent for prepa-
ration of sertraline hydrochloride Form I, leads 1o sertraline
hydrochloride Form I1.

The 699 patent provides experimental procedures for
preparation of sertraline hydrochloride. The “699 patent
does not provide experimental procedure for preparation of
sertraline hydrochloride Form i, but it 1s mentioned that
sertraline hydrochloride Form I may be prepared by “rapid
crystallization” from the same solvents.

10

15

280

4G

50

80

4

The procedure of the "699 patent was repeated in an
attempt to prepare seriraline hydrochloride form 11 from
cthyl acetate. In 2 trial of the methods according to the 699
patent: An aqueous solution of sodium hydroxide, 10%, was
added to a slurry of sertraline mandelate crystals (4.6 g) in
ethyl acetate (290 ml), until complete dissolution. The
organic phase was separated and the agqueous phase was
extracted with ethyl acetate {280 mL) and combined with the
organic phase. The resulting organic sohution was washed
with water (5x100 mL) then with brine (100 mL) and
concentraled on a mtavapor to 2 volume of 356 ml. The
conceniraled solution was cooled to 58° C. and seeded with
sertraline hydrochloride Form 1. Concentrated hvdrochloric
acid (32%, 8.1 mL) was added to this solution. The solution
was then rapidly cooled 10 30° C. over 5 minuies. A heavy
gel was obtained and the stirring was continued overnight.
The solid was filtrated, washed with ethyl acetate and dried
at 50° C. The dried solid, sertraline hydrochioride, was not
sertraline hydrochloride Form 1, as shown by the x-ray
diffraction pattern of FIG. 2.

By following the procedures described in the 699 patent
for preparation of sertraline hydrochloride Form 11, we did
not obtain sertraline hydrochloride Form I1. It s thus appar-
ent that neither the *699 patent nor the "518 patent disclose
a useful method for the preparation of sertraline hydrochio-
ride Form H.

Form 11 from Sertraline Hydrochloride

The present invention also provides mew processes for
making sertraline hydrochloride Form Il from sertraline
hvdrochloride Form V by granulation. In the conversion of
sertraline hydrochloride Form V to sertraline hydrochloride
Form 11, sertraline hydrochleride Form V is combined with
a small amount of ethanol or methanol. The mixiure of
seriraline hydrochloride Form V and ethanol or methanol is
stirred [or at least a period of at least 2 few bours, up to
several days, preferably about two days, to induce the
transformation of Form V to Forrn 1. Seriraline hydrochlo-
ride Form H is then isolated by filtration.

The present invention also provides new processes for
making sertraline hydrochloride Form II by recrystallization
of sertraline bydrochloride under heating conditiens. In the
conversion of sertraline bydrochioride 1o sertraline hydro-
chitoride Form 11, sertratine hydrochloride is dissolved in a
suitable organic solvent. The solution is then healed for a
time sufficient to effect transformation to sertraline hydro-
chloride Form 1II. Suitable solvents include
dimethylformamide, cyclohexanol and acctope. Dimethyi-
formamide is preferred. The suspension may be heated 0 a
temperature between about 70° C. and 120° C, Sertraline
hydrochloride Form H is then isolated by [ltration.

The present invention provides new processes for making
sertraline bydrochloride Form I from sedraline bydrochlo-
ride Form VI, Form VII or Form VIII by reslurry in organic
solvents at temperatures between 25-80° C., followed by
drying. Sertraline hydrochloride Form VI may be made
following the methods of Examples 2 and 3. Sertraline
hydrochloride Form VII is a water adduct and may be made
by the methods of Examples 19 and 20. Sertraling hydro-
chloride Form VIH may be made by the melhods of
Examples 17 and 18. The methods provided in the present
invention have advantages over the rapid recrystallization
method of U.S. Pat. No. 5,248,699, The method of the
present invention does not require complete dissolution of
sertraline hydrochloride, controlling the rate of heating or
cooling of a sertraline solution, or controlling the rate of
crystallization, The present method utilizes less solvent than
the method of the "699 patent, since the sertraline hydro-
chloride starting material need not be completely dissolved.
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In the conversion of sertraline hydrochloride Form VI,
Form VII or Form VIII (o sertraline bydrochloride Form 11,
according to the present invention, sertraline hydrochloride
Form VI, Form VII water adduct, or Form VIIi is combined
with an aprotic organic solvent 1o form a slurry. Suitable
solvents include n-butanol, acetore, t-butvi-methyl ether
(MTBE), ethyl acctate and cyclohexane. The conversion
may take place al room temperature, but preferably the
sertraline hydrochioeide Form VI, Form VII water adduct, or
VI and solvent are heated 10 temperatures between 25° C.
atd 80° C. About 1 to about 10 volumes of solvent are
preferred, based on the weight of the sertraline hydrochlo-
ride starting material. See Examples 8 (3 volumes of
solvent) and 9 (5 volumes of solvent) below. Smaller
amounts of solvent will also effect the transformation, albeit
in some instances more slowly. The reaction is carried out
for a time sufficient to cenvert the Forn VI, Form VII or
Form VIII to Form V1. We have not observed any further
conversion of Form II upon treatment under these comditions
for times longer than the minimum lime necessary o effect
the transformation.

The present invention also provides new processes for
making a mixture of sertraline hydrochloride Form If and
sertraline hydrechloride Form V. In this embodiment of the
present invention, sertraline hydrochloride Form VI is
heated to induce the transformation of sertraline hydrochlo-
ride Form VI to a mixture of both sertraline hydrochloride
Form II and sertraline hydrochloride Form V. In this embodi-
ment of the present invention, the heating of sertraline
hydrochioride Form VI may be done under reduced pressure
or atmospheric pressure.

Pharmaceutical Compositions Containing Sertraline Hydro-
chloride Polymorphs

In accordance with the present inventien, seriraline
hydrochloride Form Il as prepared by the new methods
disclosed herein may be used in pharmaceutical composi-
tions that are particularly useful for the treatment of
depression, obesity, chemical dependencies or addictions,
premature cjaculation, obsessive-compulsive disorder and
panic disorder. Such compositions comprise at least one of
the new crystalline forms of sertraline hydrochloride with
pharmaceutically acceptable carriers and/or excipients
known to one of skill in the arl.

For example, these compositions may be prepared as
medicaments to be administered orally, parenterally,
rectally, trapsdermally, bucally, or nasally. Suitable forms
for oral administration include tablets, compressed or coated
pills, dragees, sachets, hard or gelatin capsules, sub-lingual
tablets, syrups and suspensions. Suitable forms of parenteral
administration inchude an agucous or non-aqueous solution
or emulsion, while for rectal administration suitable forms
for administration iaclude supposiiories with kydrophilic or
hydrophobic vehicle. For topical administration the inven-
tion provides suilable transdermal delivery systems known
in the art, and for nasal delivery there are provided suitable
aerosol delivery systems known i the art.

Suitable non-foxic pharmaceulically acceplable carriers
and/or excipients will be apparent to those skilied in the art
of pharmaceutical formulation, and are discussed in detail in
the tet entitled Remington’s Pharmaceutical Science, 17%
cdition (1985), the contents of which are incorporated herein
by reference. Obviously, the choice of suitable carriers will
depend on the exact mature of the particuiar dosage form,
e.g. for a liquid dosage form, whether the compesition is to
be formulated into a solution, suspension, gel, ete, or for a
solid dosage form, whether the composition is to be formu-
lated into a tablet, capsule, caplet or other solid form, and
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whether the dosage form is o be an immediate- or
controlled-release product.
Experimental Details

The powder X-ray diffraction patterns were oblained by
methods known in the art using a Philips X-ray powder
diffractometer, Goniometer model 1050/70 at a scannin
speed of 2° per mimute, with a Cu radiation of A=1.5418 A

EXAMPLES

The present invention will now be furtber explained in the
following examples. However, the present invention should
nol be construed as limied thereby. One of ordinary skill in
the art will understand how to vary the exemplified prepa-
rations to obiain the desired results.

Example 1

Preparation of Sertraline Basc

Seriraline mandelate was prepared according to proce-
dures in U.S. Pat. No. 5,248,699. Sertraline mandelate {5 g}
was stirred at room temperature with 30 ml ethyl acetate.
Aqueous sodium hydroxide was added dropwise until the
sertraline mandelate was completely neutralized. The phases
were separated and the organic phase was dried over MgS0,
and filtered. The solvent was removed under reduced pres-
sure resulting sertraline base as an oil (3.2 ).

Example 2

Preparation of Sertraline Hydrochloride Ethanolaie
Form VI by Reshury of Form |

Sertraline hydrochloride Form I (1 g) and absolute ethanol
(20 mL) were stirred at room temperature for 24 hours.
Filtration of the mixture yielded seriraline hydrochloride
ethanolate Form VI,

Example 3

Preparation of Sertraline Hydrochloride Ethanolate
Form VI by Reslurry of Form V

Sertraline hydrochloride Torm V {1 g) and ethanol abso-
fnte (20 ml) were stirred at room temperature for 24 hrs.
Filtration of the mixture yielded seriraline hydrochloride
ethanoiate Form VI

Example 4

Preparation of Sertraline Hydrochleride Form I

Sertraline base (3 g) was dissolved in acctone (10 mL).
Isopropancl containing hydrogen chloride (20 ml) was
added to the solution until the pH is ~2, The stircing was
continued overnight at room temperature. The resulling
solid was filtered, washed with acetone and dried to yield
sertraline hydrochloride Form o (2.61 g, vield 77.6%).

Example 5

Preparation of Sertraline Hydrockioride Form 17 in
n-Butanoi

HCl1 (g) was bubbled through a solution of sertraline base
(33 g) in n-butanol (264 ml.). The remperature rose to about
45° C. A gel-like solid was formed. The addition of HCI (g)
was continued until pH 0.5 was reached. Fhen the stirring
was continued atl room temperature for 2.5 h. During the
stirring the solid became 2 fine crystalfine solid. The solid
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was filtered, washed with n-butanol (2x10 mL} and dried at
8G° C. for 24 h. The product s sertraline hydrochloride Form
IL. The x-ray powder diffraction spectrum obtained is FIG.

Example 6

Preparation of Sertraline Hydrochloride Form 11

Sertraline hydrochloride Form V (1€ g) was suspended in
dimethylformamide (DMF) (30 mL). Heating was started
and at about 70° C. a clear solution is obtained. The solution
was cocled to room temperature and the solid was filtered.
After drying at 80° C, for 24 s, sertraline hydrochloride
Ferm 1T was obtained (6.6 g, yield 66%).

Example 7

Preparation of Sertraline Hydrochloride Form I by
Granulation: of Form V

Seriraline hydrochloride Form V (2 g) and absolute etha-
rol {0.5 mL) were stirred in a rotavapor at room temperature
for 2 days. At the end of two days, the material contained
sertraline hydrochloride Form H.

Example 8

Preparatior of Secrtraline Hydrochloride Form 11
from Form VI

A siurry of sertraline hydrochloride Form VI (50 g) and
t-butyl-methyi ether (150 mL} were heated to reflux and the
reflux was continued for 1 hour. The slurry was then aliowed
10 cool fo room temperature and Rltered. The solid was
washed with t-butyl-methy} ether (30 mL) and dried in a
reactor under vacuum of 30 mm Hg with strring. The dried
solid so obtained is sertratine hydrochlonide Form 1 (38.26
2 vield 86.7%).

Example 9

Preparation of Sertraline Hydrochloride Form ¥
from Form VI

Sertraline hydrochloride Form VI (25 g) was stirred with
acetone (230 ml.} at room termperature for 2 houss. The solid
material was filleted and washed (wice with acetone (25
mL). The wet solid was dried in 2 vacuum agitated drier (o
afford sertraline hydrochloride Form 11 (20.09 g: vield
98.6%).

Example 10
Preparation of Sertraline Hydrochloride Form 11 and Sertra-
fine Hydrochloride Form V by Drying Form VI
Sertraline hydrochloride ethanolate Form VI was dried at
105° C. under vactum (<10 mm Hg) over 24 hours, The
resulting dried material was sertraline hydrochloride Form IT
mixed with sertraline hydrochloride Form V.

Example 11

Preparation of Sertraline Hydrochloride Form 11 from Ser-
trajine Mandelate in n-Butanol

Sertraline mandelate (20 g) and n-butanol were stirred at
room femperature. The mixture was acidified with hydrogen
chloride until pH 0 was reached. During the acidification the
temperature of the reaction mivture rose to ~50° C. Afier the
natural cooling 1o reom temperature, the mixiure was stirred
al room temperalure for two hours. The solid was filirated,
washed with n-butanol and dried at 80° C. 1o afford sertra-
line hydrochloride Form I (9.02 g).
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Example 12

Preparation of Sertraline Hydrochloride Form 1
from Sertraline Hydrochloride Form VI
Sertraline hydrochloride Form VII (13 g) was heated in
acefone {130 mL) at reflux for 1 howr, The slorry was than
cooled to room temperature and the solid was filtrated and
washed with acetone {2x10 ml}. After drying sertraline
hydrochloride Form 11 was obtained (7.9 g).

Example 13

An aqueous sodium hydroxide solution, 10%, was added
drop-wise to a slurry of serfraline mandelate crystals (10 g)
in ethyl acetate (650 mL), until complete dissolution was
obtained (25 mL). After separation of the phases, the organic
phase was washed with water (300 mL) and then dried with
MgS80,,. The organic solution was dilutedt with ether (690
mL) and gaseous hydrochloric acid was bubbled through the
solution until pH 1.3 was reached. The addition of hydrogen
chloride resulted in a temperature increase to about 30° C.
The resulting shurry of sertraline was stirred at room tem-
perature overnight. The solid was then isolated by filtration,
washed twice with ether (2x20 mL) and air dried. The dried
solid, sertraline hydrochloride, was not sertraline hvdrochlo-
ride Form 1I, as shown in FIG, 1.

Example 14

An aqueous sodium hydroxide solution, 10%, was added
drop-wise to a slurry of sertraline mandelate erystals {15 g)
in ethyl acetate (810 ml), until complete dissohition was
obtained (35 mL). The prganic and agueous phases were
separaied and, the organic phese was dred over MgSO,, The
organic solution was then diluted with ether (820 mL) and
gaseous hydrogen chloride (2.36 g, 2 eq.) was bubbled
through the solution until pIl 1.5 was reached. The tem-
perature was about 25° C. The slurry was stirred at room
temperature overnight. The solid was filtrated, washed with
ether (2x15 ml)) and air-dried. The dried solid, seriraline
hydrochioride, was not sertraline hydrochloride Form 1L

Example 15

An aqueous sodium hydroxide solution, 10%, was added
drop-wise to a shurry of sertraline mandelate crystals (15 g)
in ethyl acetate {810 ml}, until complete dissolution was
obtained, The organic and aqueous phases were separated
and the organic phase was dried over Mg8Q, and diluted
with an equal volume of ether (820 mL). Gaseous hydro-
chioric acid (4.82 g) was bubbled through the sohution until
pH 1 was reached. The slurry was stirred at room tempera-
ture overnight. The solid was filtrated, washed with cther
(2x15 mL) and air-dried. The dried solid, sertraline
hydrochioride, was not sertraline hydrochloride Form 11

Example 16

An agueous sodium hydroxide solution, 10%, was added
drop-wise to a shurry of sertraline mandelate crystals (15 g)
in ethyl acetate {810 mL), until complete dissolution is
obtained. The phases were separated and the organic phase
was dried over MgS8O, and diluted with an equal volume of
ether (820 mL). Gaseous hydrogen chloride was siowly
bubbled through the solution (over about 3 hours) untit pH
1.5 was reached. The shurry was stirred at room temperature
over night. The dried solid, seriraline hydrochloride, was not
sertraline hydrochloride Form {I.

Example 17

Preparation of Sertraline Hydrochloride Form VIii

Sertraline base (2.7 g} was suspended in 27 mL of water.
This mixture was heated 1o 80° C. and treated with hydro-
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chleric acid until about pH 1 was reached. A clear solution
was oblained which on cooling gave 2 precipitate. After 2
hours stirring at reom temperature the solid was isolated by
Altration. This solid was characterized by powder x-ray
diffraction and found to be sertraline hydrochloride Form
ViIIL

Example 18

Preparation of Seriraline Hydrochionde Form VIl

Sertraline hydrochloride ethanolate (Form VI} (40 g) was
stirred with water (80 mL) for 1 hour at room {emperature.
The slurry was filtrated and washed with water 1o yield
sertraline hydrochloride hydrate Form VIl

Example 19

Preparation of Sertraline Hydrochloride Form Vii

Sertraline hydrochloride Form V (1.003 g) was stirred for
24 houts at room temperaiure in 20 mL water (HPLC grade).
At the end of the stirring the mixture looked Hike a jelly
suspenston. The suspension was filtrated and the compound
obtained was kept at cold conditions (4° C.) uatil analyzed
by x-ray diffraction.

Example 20

Preparation of Seriraline Hydrochloride Form VII
from Form VI

A solution of sertraline hydrochloride ethanolate (Form
VI) {40 g) in water {400 mL) was heated at 80° C. and
complete dissolution of sertraline hydrochloride ethanolate
(Form V1) was obtained. The pH was adjusted to about 1 and
the solution was allowed to cool 10 room temperature and
then stirred for 2 additional hours. The solid was isolated by
filtration and washed with water to vield sertraline hydro-
chioride Form VIIL

Although certain presently preferred embodiments of the
inveniton have been described herein, it will be apparent to
those skilled 1 the art 1o which the invention pertains that
variations and modifications of the described embodiments
may be made without departing from the spirit and scope of
the inventioa. Accordingly, it is intended that the inveation
be limited only to the extent required by the appended claims
and the applicable rules of law.

What is claimed is:

1. A process for making seriraline hydrochioride Form II
comprising the steps of:

{a) dissolving seriraline base or sertraline mandelate in an

organic solvent fo form a solution;

{b) adding hydrogen chioride 1o the sclution;

(c) heating the solution to a temperaiure between about
om temperature and aboui reflux for a time sufficiont
to induce the formation of sertralinc hydrochloride
Form II; and

(<) isolating seriraline hydrochloride Form 1L

2. The process of claim I wherein the solvent is selected
form the group consisting of ethyl acetate, acetone, hexane,
t-butyl-methyl ether, isopropyl alcobol, n-butanol, -butanoi,
iso-butanol, and cyclohexane, and mixtures thereof.

3. The process of claim 2 wherein the preferred solvent is
t-butyl-methyl ether.

4. The process of claim 2 wherein the preferred solvent is
n-butancl.

5. The process of claim 1 wherein the hydrogen chioride
is added as gascous hydrogen chloride.

6. The process of claim 1 wherein the hydrogen chloride
is added as a selution of hydregen chioride.
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7. The process of claim 6§ wherein the solution of hydro-
gen chioride -is selected from the group consisting of iso-
propyl alcobol and hydrogen chloride, acetone and hydrogen
chleride, and n-butanol and hydrogen chloride.

8. The process of claim 1 wherein the solution is heated
to the reflux temperature of the solvent.

9. A process for making sertraline hydrochloride Form II
comprising the steps of:

{a) dissolving sertraline hydrochloride ir 2 solvent
selected from the group consisting of
dimethylformamide, cyclobexanol, acetone and mix-
tures thereof;

{b) heating the solution for a time sufficient to effect
transformation to serraline hydrochloride Form II; and

{c) isolating sertraline hydrochloride Form T1L
10. A process for making sertraline bydrochioride Form 11
comprising the steps-of:
{a) granulating seriraline hydrochloride Form Vi ethano?
or methanol; and

(b) stirring the mixture of sertraline hydrochloride Form
V and ethanol or methanol for a time suflicient o
induce transformation to sertraline hydrochloride Form
1.

11. A process for making sertraline hydrochloride Form If

comprising the steps of;

(a) suspending a water or solvent adduct of sertraline
hydrochloride in a solvent sclected from the group
consisting of acetene, $-butyl-methyl sther,
eyclohexane, n-butanol, and ethyl acetate, such that a
slurry is formed, for a tme sufficient 1o effect trans-
formation to sertraline hydrochloride Form Ii; and

(b} filiering the slurry to isolate sertraline hydrochloride
Form IL

12. The process of claim 11 wherein the process takes
place at a temperature between about 25° C. and about 1207
C.
13. The process of claim 11 wherein the process takes
place under reflux conditions.

14, The process of claim 11 In which the serfraline
hydrochloride is suspended in about 1 to about 10 velumes
of organic sclvent.

15, The process of claim 11 wherein the solvent is
t-butyl-methyl-ether,

16. The process of claim 11 wherein the solvent is
acetone.

17. The process of claim 11 wherein the solvent is ethyl
acetate.

18 The process of claim 11 wherein the solvent is
n-butanol.

19. The process of claim 11 wherein the sertraline hydro-
chloride water or splvate adduct is sertraline hydrochloride
Form VI

2. The process of claim 11 wherein the sertraline hydro-
chloride water or solvate adduct is sertraline hydrochloride
Form VIIL

21. The process of claim 11 wherein the sertraline hydro-
chloride water or solvate adduct is sertraline hydrochloride
f'orm VIIL

22 A process for making a mixture of sertraline bydro-
chleride Form 11 and Fosm V comprising the steps of:

{2) heating seriraline hydrochloride cthanclate Form VI at
up o 1 atmosphere pressure; and

{b) isolating a mixture of sertraline hydrochtoride Form I1
and Form V.



