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MESYLATE DIHYDRATE SALTS OF 5-(2—(4-(!.2-BENZISO’I'HMZOb3 YL)-l-PIPBRAZ!NYL)-
ETHYL)-6-CHLORO-1.3-DIHYDRO-2(IH)-INDOL.-2-ONE (-ZIP’RASIDONE). PREPARATION
AND ITS USE AS DOPAMINE D2 ANTAGONIST

Background of the Invention |

The invention is directed to the mesylate dihydrate salts of 5-(2-(4-(1, 2-
benzisothiazol-3-yi)-1-piperazinyl)ethyl)-6-chioro-1 3-d|hydro-2H-|ndol-2-one (hereafter
*ziprasidone mesylate dihydrates"), pharmaceutlcal comp_oslpons containing ons orboth
of the ziprasidone mesylate dihydrates, and methods ofi&fninistering the ziprasidone
mesylate dihydrates to treat psychotic diseases. Ziprasidona is a potent antipsychotic
agent and is therefore useful for treating various disor:détfs inciuding schizophrenia,
anxiety and migraine pain. United States Patent 5.312,925 refers to ziprasidone
hydrochloride monohydrate, and states that ziprasidone I';_'y_drochloride monohydrate is
substantially hygroscopically stable, which alleviates poteht;iil problems associated with
weight changes of the active ingredient during the manufacture of capsules or tablets.
United States Patent 5,312,925 is herein mcorporated by reference in its entirey.
Ziprasidone hydrochloride monohydrate, however, has low.aqueous solubility and, as

aresult, is more appropriate for capsule or tablet fonnulatiép-ﬁ:than for injectable dosage
forms. | E
The ziprasidone mesylate dihydrates also posseSér Hygroscopic stability. The
ziprasidone mesylate dihydrates have the added advantage of having significantly
greater aqueous solubllity than the hydrochioride monohydrate, which makes the
mesylate dihydrates more suitable for m;ectable dosage fo__rms than the hydrochloride
monohydrate.
Summary of the Invention

The present invention relates to the mesylate dlhydrate salts of 5-(2-(4-(1,2-
benzisothiazol-3-yl)-1-piperazinyl)ethyl)-8-chloro-1 3-d|hydro-2i-l-lndol-2-one

This invention also relates to a pharmaceutical composltion for the treatment of
a psychotic disorder, stich as schlzophrenia, anxiety or migrame pain, comprising an
amount of the mesylate dihydrate salts of 5-(2-(4-(1 ,2-benzisothiazo!-3-yi)-1-
piperazinyl)ethyl)-68-chloro-1 3-d|hydro-2H-lndoI-2-one that |s__effectwe in treating said
psychotic disorder, and a pharmaceuhcally acceptable camér

This invention also relates to a method of treating a psychotnc disorder, such as
schizophrenia, anxiety or migraine pain, ina mammal, including a human, comprising
administering to said mammal an amount of the mesylate dlhydrate salts of 5-(2-(4-(1,2-
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benzisothiazol-3-yl)-1-piperazinyl)ethyl)-6-chioro-1 &dihydro-ZH-mdol—2—one that is
effective in treating said disorder. :
Description of the Drawing\_‘s_:f_j

Fig. 1 depicts the X-ray powder diffraction spectrurn of ziprasidone mesylate
dihydrate (lath crystal) expressed as intensity (Cps) versue c iffraction angle (two-theta

degrees).

Fig. 2 depicts the X-ray powder diffraction spectrum of ziprasidone mesylate
dihydrate (needle crystal) expressed as intensity (Cps) versus diffraction angle (two-
theta degrees).

Fig. 3 depicts the X-ray powder diffraction spectrum of ziprasidone mesylate
anhydrous (lath crystal) expressed as intensity (Cps) versus dmractlon angle (two-theta
degrees).

Fig. 4 shows a photomicrograph of ziprasidone mesylate dihydrate (lath
crystals), .

Fig. 5 shows a photomiqrograph of ziprasidoneji‘}hesylate dihydrate {needle
crystals). :
Fig. 6 shows a photomucrograph of zlprasldone :mesylate anhydrous (lath
crystals).
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Tables 1-3 below identify selected peaks from:the spectra of Figures 1-3,
respectively, by diffraction angle (two-theta), d-spacmg, m_a__ximum intensity (max. int.),
and relative intensity (rel. int.). '

Table 1
° X-BAY POWDER DIFFRACTION DATA FOR
ZIPRASIDONE MESYLATE DIHYDRATE (LATH CRYSTALS)
10 Two-Thata D-spacing Mex. Int:
rees deqrees) (count_s[sec) Bel, Int. (%)
“ 3.080 26,6618 245.00 4.19
3.684 23.9618 '21.q.oo 3.60 |
I 7.208 12,2538 626.00 10.71
15 7.931 11.1377  493.00 8.44
k 8.429 10.4810 100.00 1.71
9.968 8.8664 386.00 6.61
| 12,022 7.3568 1947.00 3333
ik 12.721 6.9527 o _620 00 10.61
20 13.394 6.6049 548,00 9.38
1 13.886 6.3720 " 331.00 5.67
IF 14.481 6.1116 390.00 6.68
15.152 5.8426 194,00 3,32
15.949 5.5523 - 2462.00 42,15
26 lj 17.048 5.1967 " ’5841.00 100.00
18,111 4.8941 '~ 498,00 8.44
18.592 4.7684  3227.00 55.25
19,520 | 4.5438 12,67
19.862 4.4663 25.89
30 “ 20.517 4.3253 12,56
20.883 4.2503 14.93
21.372 41541 7.06
21.814 4.0709 31.64
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D-spacing Max. Int "
(degrees) [counts/sec) - Rel. Int. (%)
22711 asi21|  B71.00 9.73_”
| 23.078 3.8507 920.00 15.75
24.263 3.6662 2218.00 37.97
24.798 3.5874 1982.00 33.93
5 |} 25,665 34681 1778.00 2044 |
26.640 3.3434 204.00 3.49

lk 27.162 3.2803 1232.00 21.09
28.728 © 3.1049 347.00 5.94

| 29,202 3,086 208,00 3.58

10 | 30.004 2.9758 226.00 3.85
| 30.721 29079 | 366.00 s.zd’

| 31.610 2.8281 407.00 6.97

II 32.267 27720 522,00 8.94
32.800 27282 262.00 4.31

15 33.202 2.6960 743.00 12.72
34.549 2.6940 37300 6.39 |
34.549 2.5840 373.00 6.39
85.144 2.5514 245.00 4.19
56.738 2.4443 220,00 3.77
20 38.910 23127 124.00 2.12
39.761 2.2657 204.00 3.49

Two-Theta
{degrees
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Table 2

X-RAY POWDER DIFFRACTION DATA FOR

PCT/IB97/00393

ZIPRASIDONE MESYLATE DIHYDRATE (NEEDLE CRYSTALS)

e

Two-Theta
{degrees)

D-spacing |
(degrees)

—_—

Rel. int. (%)

11.2913

1.78

7.823
10.049

8.7946

_33.00
- 604.00

27.20

11.502

7.6872

1095.00

§9.09

12.660

6.9866

148.00

7.99

- 18,440

"§7.00

4.70

14.080

6.2848

- 83.00

4.48

14.958 .

5.9178

791.00

42.69

16.762 |

56179

. 446.00

24.07

16.313 ;

5.4293

398.00

21.48

16.760

5.2854

140.00

7.56

17.261 |

$.1330

-71.00

3.83

17.696 |

5.0078

6.75

18.640

4.7663 |

681.00

3405

19.002 |

4.6665

1853.00

100.00

19.976

4.4411

294.00

15.87

20.726

4.2820

115.00

6.21

22.348

3.9748

©470.00

25.36

22.790

3.8987

1440.00

77.71

24.377

3.6484

884.00

47.71

25.368

3.5080

182,00

10.36

25.861

3.4423

©457.00

24.66

26.640

1150.00

8.09

27.212

3.2743

"329.00

17.75

28.349

3.1456

16.68

28.930 |

3.0837

8.7

180.00
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Two-Theta
(degrees)

D-spacing |
{degrees)

Méa_c, Int. .
{counts/sec)

29.644

3.0111

23100

2.9636

17500

30.130
30.601

2.9190

236,00

31.704

2.8200

32.198

27778

'83.00

33.887

2.6431

9800

34.830

2.5737

| _ 12400

35.519

25253

36.901

2.4339

63.00

37.716

2.3831

110.00

38.331

2.3463

113.00

38.732

2.3229

146,00

ﬂ 39.751 2.2657

Table 3

X-RAY POWDER DIFFRACTION DATA FOR

105.00

ZIPRASIDONE MESYLATE ANHYDROUS (LATH CRYSTALS)

{degrees)

D-spacing :
(degrees) .

J Two-Theta

3.065

28.8018

120,00

6.621

13.5424

8.737

10.1124

11.860

7.4567 |

12.776

Tew

13.992

6.3241

l[ | 16.307

64311

16.847
17.6538

5.0627
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“Two-Theta D-spacing Max. Int )
rees (degrees) | fcountsses) | Relint (%)
18.385 48217 38 28.17
18.800 47162 12,80
19.712 4.5001 100.00
| 20722 4.2829 15.88
21.424 . 4.1441 71.15 I
i 22 600 3.9311 38.85 |
| 22918 3.8772 50.23 |
23.690 3.7526 38.32
w 24.658 3.6219 56.72
25792 34513 13.36
| 26.399 3.3734 46.72
28.185 3.1636 8.32
28.706 3.1073 6.26 |
29.652 3.0103 10.31 1
30.680 2.9117 7.94
31.034 2.8793 . 13.08 |
31.365 2.8497 11.60
32.983 2.7185 7.48
33,737 2.6545 7.71 |
35.533 | 2.5244 481 |
“ 38.737 2.3226 7.02 |
| 39608 22735 | 557 |
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Detailed Description of the lnv_eﬁifgn

Ziprasidone ‘mesylate exists in four distinct crysftaliine forms: ziprasidone
mesylate anhydrous (lath crystal), ziprasidone mesyl'at'e dihydrate {lath crystal),
Ziprasidone mesylate dihydrate (needle crystal), and ziprassdone mesylate trihydrate.
Each crystal form has distinct characteristics, such as a dlstmct powder X-ray diffraction
pattern and a distinct crystal shape that can be obsenreq_: by photomicrograph. The
ziprasidone mesylate dihydrate lath (Figure 4) and negé!_!e (Figure 5) crystals are
relatively long and thin in contrast to the prism crystals of ziprasidone mesylate
trinydrate. Ziprasidone mesylate anhydrous crystals (Figure 6) are distinct, though
similar in shape to the dihydrate lath crystals. The photomicrographs of Figures 4-6
were obtained using an Olympus polarizing microscope (model BH-2) equiped with a
halogen lamp, binocular eye piece, polarizing filter and Sony 3ced video camera with
Sony color printer.

The characteristic X-ray powder diffraction spectra.ot the 2iprasidone mesylate
dihydrates are depidej__d in Figures 1 and 2. While the zipra?i_done mesylate anhydrous
crystals (Figure 6) n'i_a'y ‘be similar to the dihydrate lath crystals {Figure 4) in shape, the
X-ray powder diffraction spectrum of ziprasidone mesylafe anhydrous (Figure 3) is
clearly distinct from the X-ray powder diffraction spectra of the Ziprasidone mesylate
dihydrates (Figures 1 and 2). The X-ray powder diffraction spectra of Figures 1-3 were
taken on a Siemens R3RA/v diffractometer. The znprasad_on_g mesyliate dihydrates are
further characterized by their water content which is indicated by their Karl Fischer (KF)
valueof 6.4 + 1.0. Ziprasndone mesylate trihydrate is the sub;ec’t of co-pending United
States provisional applicahon entitled "Mesylate Trihydrate o of 5-(2-(4-(1 2-Benzisothiazol-
3-yl)-1 -piperazinyl)ettgyl_)-s-chloro-1 ,S-dlhydro-ZH-indol-z-ana_h {Pfizer docket number
PC9277), filed concurrently herewith. The foregoing- cs_.:-pending United States
s entirety.

The ziprasidone mesylate dihydrates are mgnnﬁcantly more soluble in an

provisional application is incorporated herein by reference i

aqueous medium than ziprasidone hydrochloride monohydrate which has a solubility
of 0.08 mg/mi in water at ambient temperature. The aq_ug__gys solubility of the four
ziprasidone mesylate forms is indicated in Table 4 below.
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Table 4
Agqueous Solublility Of ﬁgrgsidone Mes‘ytat"e' Polymorphs

POLYMORPH SOLUBILITY IN WATER
trihydrate ' "_'E'-' 0.73 mg/mL ﬂ
dihydrate (lath) | " 1.11 mg/mL
dihydrate (needie) 1.10 mg/mL I
anhydrous 1.27 mg/mL

The ziprasidone mesylate dihydrates may be prepared from the free base
(ziprasidone) which is prepared as described in column 4, lines 22-43 of United States
Patent 5,312,925, referred to above. The free base can also be prepared as described
in United States Patent 5,338,848, the disclosure of which is herein incorporated by
reference in its entirety. When the intended use is as a_hf;_;injectable formulation, It is
preferred to conduct the preparation under pyrogen-free.and speck-free conditions.
Speck-free solvents and reagents can be prepared by filtering them through a 0.45 ym
Millipore® nylon filter.

Ziprasidone mesylate dihydrate needle crystals are prepared by mixing the free
base with a mixture of water and organic solvent, adding dilute methanesulfonic acid,
and heating to reflux as described above for the preparggion of the trihydrate. The
dihydrate needle crystals are prepared by adding a seed crystal of the needle shaped
polymorph to the reaction solution after the solution h'a‘él"'been stirred under reflux
conditons for about thirty minutes. A thick “pinkish" slurry mdrcatlng crystal formation
will begin to form. The reaction solutlon is then allowed"‘ o cool slowly with stirring.
During cooling at about 50°C, water can be added to 1he___-_.solut|on to thin the slurry.
The needle crystals can be filtered from the composition thrbugh a poly-cloth filter, and
then. washed consecutively with appropriate volumes: of & THF/water (65/35, v/v)
solution and water. When allowed to dry at ambient temperature the water content of
the needle crystals has a Karl Fischer value ranging from -Q-S.e% KF (theoretical KF
for the trihydrate is 6.4 %). |

Ziprasidone dihydrate lath crystals are prepared by rmxing the free base with
water and warming the resulting slurry to 50°C to §5°C.  Concentrated
methanesulfonic acid is then added and the mixture is heatgd to reflux. After about 1
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to 6 hours, preferably 2 hours, at reflux, the solution is c__g_ﬁ_;ile'__d to provide the dihydrate
lath crystals. The resulting sluny is stirred for about 2}}'3'6 rs at ambient temperature
and the crystals are then filtered from the composition an eshed as described above
for the needle crystals. When allowed to:dry at ambient t__e.___ perature, the water content

§ of the lath crystals has a Karl Fischer Valﬁe ranging from'6.0% to 6.8 % (theoretical KF
for the dihydrate is 6.4%).

The ziprasidone mesylate dihydrates may be adrﬁiﬁiStered as a psychotic agent
as described in United States Patents 5,312,925, referred _ie above. Administration of
ziprasidone mesylate dihydrate is preferably done in combiﬁfation with pharmaceutically

10  acceptable carriers or diluents in a pharmaceutical corriisesition, in accordance with
standard pharmaceutical practice and ee"deseribed in United States Patent 5,312,925,
referred to above. Suitable pharmacsutical carriers lnclude solid diluents or fillers, and

sterile aqueous solutions, various orgamc solvents and exclplents known to those
skilled in the art. _

15 . Theziprasidone mesylate dihydrates may be admihietered orally or parenterally,
including intravenously or intramuscularly. For parenterat admlmstratlon. itis preferred,
where the use of water is called for, to use sterile ater for injection (SWI).
Administration through intramuscular injection is preferred” preferred composition for
intramuscular injection is ziprasidone mesylate dihydrate (needle or lath, or both) in

20 combination with sulfoxybutyl p-cyclodextnn as carrier, prefe

bly prepared at a ratio
of 1:10 (w/w) dihydrate to carrier. Coimpositions oontalmng Ziprasidone mesylate
dihydrate (needls or lath) in combination. with sulfoxy ﬂ-cyclodextnn can be prepared
as described in co-pending United States provisional applicatnons entitled “Method Of

Making Inclusion Complexes® (Pfizer docket number P_'__ _9563) filed concurrently

25 herewith, and "Inclusion Complexes Of Aryl-Heterocyclic Compounds (Pfizer docket

number PC 8838), filed concurrently herewith. Both of the foregonng co-pending United
States provisional applications are incorporated herein b"____reference in their entirety.

The effective dosage for the zlprasldone mesylat:- dihydrates depends on the

intended route of administration, the lndmaﬂon to be treated and other factors such as

30 age and weight of the subject In the 1ollowmg dosage ranges the term *mgA" refers

milligrams of the free base (znprasndone) A reeommended renge for oral dosing is 5-
300 mgA/day, preferably 40-200 mgA/day, more preferably 40—80 mgA/day, in single or
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divided doses. A recommended range for parenteral adifr 'inistraﬁon, such as injection,
is 2.5 mgA/day to 160 mgA/day, and preferably 5-80 mgA/day

The present invention is illustrated by the followir g xemples, but it is not limited
to the details thereof Unless otherwise indicated, th '
following examples were conducted under speck-free and pyrogen-free conditions. As
used in the following examples, THF means tetrahydrofuran and SWI means sterile

parations described in the

water for injection.
Example 1 :

Purification of 5-]2-J4- zisothiazol-3-yi)--pi
1.3ad|mdro-zu-mdo|-z-one
To aclean and dry glass-lined tank, 46.8 kg of 5-[2-[4-(1 ,2-benzisothiazol-3-yl)-1-
piperazinyl]ethyl}-6-chioro-1 .3-dihydr6-2t-.i—indol—2-one and 28164 L of THF were
charged. The slurry was heated to reflux and held for for__t_yf_ﬁve minutes to form a hazy
solution. The solution was filtered through a 33-inch spérkler precoated with filter aid
Hanntfin Corp., Lebanon,

Y. -&-chioro-

indiana) to a clean, dry glass-lined tank on a lower leve! The filtered solution was
concentrated by vacuum distillation, cooled to 5°C, and allowed 1o stir for two hours.
The product was collected by filtration on a centrifuge and washed with cold (0-5°C)
THF. The product was collected and dried under vacuum at 45°C, to yield 40.5 kg of
product. The product had a purity of 101.5% (within the_ty_pr_pal range of 100 + 2% vs.
the standard) as determined by an HPLC assay. B

Example 2

dl!_l_!dro-zH-indol-z-one methanesulfonate trihydrate
A slurry was produced by chargmg 1000 g of 5-[2:' :4—(1 ,2-benzisothiazol-3-yi)-1-

piperazinyljethyl}-6-chloro-1,8-dihydro-2H-indol-2-one, 7& ""mL of SWi, and 4000 mL
of THF to a 22-liter, three-neck, round-bottorn flask aqurpped with a heating mantle, an

overhead mechanical stirrer, a condenser, and atemperature probe The flask contents
were protected from light with an alummum foil cover. Th slurry was heated to 50°C

while stirring. Dilute . methanesulfonic acrd was prepar '_'_ by combining 188 mL of

methanesulfonic acid with 812 mL SWI, The dilute methanesulfomc acid was added
slowly through a dropping funnei to the reactron mlxture he reaction was heated to
reflux {about 65° C),.an_d a dark red solution formed as the _rgg_qhon mixture was heated.
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The reaction mixture was allowed to stir under reflux conditlons for approximately thirty
minutes. After the thirty minute time period, the heating mi antle was shut off to allow
slow cooling of the reaction mixture with stirring. The reaction mixture was allowed to
cool with stirring overnight (about 18 hours). As the reaction mixture cooled, the
product crystallized out as large “yellowish® hexagonal prismatic crystals. The mixture

was allowed to stir under ambient conditions for one hour' ; The product was isolated
on a Buchner funnel with a poly cloth fllter and was washed consacutively with 1500
mL of THF/SWI (65/35, v/v) and 1000 mL of SWI. The crystals were spread over glass
trays and allowed to dry under ambient conditions to a Karl Fischer value of about
9.6%. The product was milled through a Mukro-SamplmllW (manufactured by the
Pulverizing Machlnery Division of Mikropul Corp., Summlt New Jersey) equipped with
a 0.027 H plate at a speed of 14,000 rpm. The yield was 945 g of product.

The product's structure was confirmed as 5—[2-[4-(1 ,2-benzisothiazol-3-yl)-1-
piperazinyl]ethyl]-6-chloro-1,3-dihydro-2H-indol-2-one. meihanesulfonate trihydrate by
NMR. '3C NMR (DMSO-d,): 8 177.1(0), 163.0(0), 153.0(0), _145 0(0), 132.4(0), 129.0(1),
127.8(0), 127.7(1), 127.1(0), 126.5(0), 125.6(1), 124.9 91), 122 1(1), 110.6(1), 55.9(2),
51.7(2), 47.5(2), 40.7(3), 36.2(2), 27.9(2). 'H NMR (Dmso-d.) & 10.5 (s, 1H); 9.8 (br.
s, 1H); 8.2 (d, J=8.2 Hz, 1H); 8.1 (d, J=8.2 Hz, 1H); 7.6 (m 1H), 7.6 (m, 1H); 7.3 (s,
1H), 6.9 (s, 1H); 4.2 (m, 2H); 3.7 (m, 2H); 3.5 (m, 2H), 34(m. 2H); 3.1 (m, 2H); 2.4 (s,
3H).

Evaluation of the product by HPLC showed a peak with a retention time
corresponding to that of a standard. The HPLC oonditioﬁé;_a‘_re summarized in Table
5 below.

B HPLC Conditions:
Column: ] Waters - Purosll C-1815cm length x 4.6 mm ).D.
. (Catalog No. WATO44345) R
“ Mobile phase: 0.05 M KH,PO. pH 3.0: methanol (60 40. v/V)
Flow rate: 2.0 lemlnute §
‘ Detection: UV, 229 nm_
Column temperature: amblent
Sample volume: |10 sl _



10

15

20

25

30

WO 97/42191 . ' PCT/IBS7/00393

-18-

Example 3

5-[2-]4-(1 ,z-benzlsothlazol-a-yl):'l :g!pgrazimnemxl]-s-chlorod J-dihydro-2H-

indol-z-one methanesultonate anhydrou
[2-[4-(1,2-benziosothiazol-3-yi)-1-

plperazinyl]ethyl]-ﬁ-chloro-'t,3-dihydro-2H-indol-2-onqén@z 7000 mL of isopropanol to
a 12-liter three-neck, round-bottom fiask equipped with aheatmg mantle, an overhead
mechanical stitrer, a condenser, and a temperature probe. The slurry was heated to
50°C while stirring. 65.9 mL of methanesulfonic acid was added slowly through a
dropping funnel to the 50°C reaction mixture. A slight éﬁp_then’n to 55°C along with
thickening of the slurry and lightening of the slurry color.@ére observed. The reaction
was atmospherically distilled to remove 25% of t_he volu'm__e (_1750 ml). The slurry was
cooled to ambient temperature and allowed to stir oVernigt__i;ﬁ ‘The product was isolated
on a sintered giass funnel and washed with fresh isoprqpérrol. The solids were spread
over glass trays and aliowed to dry under ambient .condiriéns to a Karl Fischer value
of 0.5%. The vield was 420.3 g of product. Evaluation :fof.-trjf:e}.'product by HPLC showed
a peak with a retention time corresponding to that of a §_ta_ndard. The purity of the
product, as determined by HPLC (coridi_tions In Table =5)_,-_.-was 99.8%.

Exa_mgle 4

dlhydro-zrl-lndol-z-one melhanesulfonate dihydrate (needle crystals)
A slurry was produced by charging § g of 5-[2-[4~(1 2-benzasoth|azol-3-yl)-1-
piperazinyl]ethyl}-6-chloro-1,3-dihydro-2H-indol-2-one, 37. 5.mL of water, and 20 mL of
THF to a 150 mL, three-neck, round-bottom flask eqyippéq"yjrith a heating mantle, an

overhead mechanical stirrer. a condenser, and atemperatur probe The flask contents
were protected from lfight with an aluminum foil cover. The s !urry was heated to 65°C
with stiring. Dilute methanesulfonic acid was prepared ‘by combining 1 mL of
methanesulfonic acid with 4 mL SWI. The dilute mat_ha_n",_sglfomc acid was added

slowly through a dropping funnel to the reaction mixture7 : :e' reaction was heated to
reflux (about 65°C) and a dark red solution formed. The reactlon mixture was allowed
to stir under reflux conditions for approximately thirty minutes After the thirty minute

period, a seed crystal of the needle shaped polymorph wa.s added to the reaction
solution. Crystal formation started, and the heat was removed to allow slow cooling of
the reaction with stirring. During cooling at 50°C, a thick pmklsh" slurry was observed
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in the flask. Water (20 mL) was added to the flask to thi : ﬁ'e slurry. The product was

allowed to stir under ambient conditions for one hour. The'product was isolated on a
Buchner funnel with a peaper filter and the solids were allowed to dry under ambient

~ conditions to a Karl Fischer value of about 6.6%. The yield was 8.03 g of product. The

purity of the product, as determined by HPLC (condmons in Table 6), was 99.8%.

Examgle _
5-[2- -henzisothliazo! I-1 i erazin leth -6-chioro-1

dihydro-2H-indol-2-one methanesulfonate dlhgdrate (iath crystals)

A slurry was produced by charging 25 g of 5-[2' _4—(_1 ,2-benzisothiazol-3-yl)-1-
piperazinyl]ethyl]-6-chioro-1,3-dihydro-2H-indol-2-one and 375 mL of waterto a 500 mL,
three-neck, round-bottom flask equipped with a heating mantle, an overhead
mechanical stirrer, a condenser, and a temperature probe . The flask contents were

- protected from light with an aluminum foll cover. The s!urry was heated to 6§0-866°C

while stirring. Methanesulfonic acid (6 mL)was added slovdy through a dropping funnel
to the reaction mixture. Thickening of the:slurry and llghtenmg of the slurry color were
observed. The reaction was heated to reflux (about 100°C) and allowed to stir for
about one hour. The heat was removed to allow slow coolmg of the reaction with
stiring. The reaction solution was allowed to stir under ambient conditions for about
one hour. The product was isolated on .a Buchner 1unnel wsth a paper filter and the
solids were allowed to dry under ambient conditions to a: Karl Fischer value of about
6.2%. The yield was 32.11 g of product. The purity of the product as determined by
HPLC (conditions in Table 5), was 98. 7%
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CLAIMS

We claim:

1. A mesylate dihydrate salt of 5-(2-(4-(1,2-benzisothia2o}-3-yl)-1-
piperazinyl)ethyl)-6-chloro-1,3-dihydro-2H-indol-2-one.

5 2. Thee compound of claim 1 in the form of lath crystals.

3. The ';:dmpound of claim 1 in the form of needle crystals.

4, A :pt@im’aceutica! composition for the treatment of a psychotic disorder
comprising an amount of the compound of claim 1 that is effective in the treatment of
said psychotic disorder and a pharmaceutically acceptable carrier,

10 5. A méjho.d of treating a psychotic disorder in a mammal comprising
administering to said mammal an amount of the compound of claim 1 that is effective
in the treatment of "‘s‘lﬁid ‘psychotic disorder.

6. The method of claim 5 wherein said disorder is schizophrenia, anxiety
or migraine pain.

16 7. The method of claim 6 wherein said disorder is schizophrenia.

8. The ‘method of claim 5 wherein said administration Is parenteral
administration.

9. The method of claim 8 wherein said parenteral administration is
intramuscular injeé'.ﬁén.



