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trihydrate

monohydrate, however, has low aqueous solubility and, as a result, is more appropriate
20 for capsule or tablet formulation than for injectable dosage forms.

Ziprasidone =mesylate trihydrate also possesses hygroscopic stabiiity.
Ziprasidone mesylate trihydrate has the added advantage of Having significantly greater
aqueous solubility than the hydrochloride monohydrate, which makes the mesylate
trihydrate more suitable for injéctable dosage forms than the hydrochloride

25 monohydrate. Further, of the four crystaliine forms of ziprasidone mesylate, the
mesylate trihydrate is the most thermodynamically stable in an aqueous medium at
ambient conditions. This makes ziprasidone mesylaie trihydrate advantageously suited
for the preparation of consistent and precise dosage forms involving an aqueous
medium.

30 Summaery of the invention

. The present invention relates to the mesylate trihydrate salt of 5-(2-(4-(1,2-
benzisothiazol-3-yl)-1-piperazinyl)ethyl)-6-chloro-1,3-dihydro-2H-indol-2-one.

This invention also relates to a pharmaceutical composition for the treatment of
a psychotic disorder, such as schizophrenia, migraine pain or anxiety, comprising an

35 | amount of the mesylate trihydrate salt of 6-(2-(4-(1,2-benzisothiazol-3-yl)-1-
piperazinyl)ethyl)-6-chloro-1,3-dihydro-2H-indol-2-one that is effective in treating said
disorder, and a pharmaceutically acceptable carrier.
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Flg 3 shows a photomicrograph of zlprasldone mesylate trihydrate (prism

crystals). o

Table 1 below ‘identifies selected peaks from the spectra of Figure 1 by

diffraction angle (two-theta), d-spacing, maxlmum mtens:ty (max. int.), and relative

15 intensity (rel. int.). !

o - Table 3
- X-RAY POWDER DIFFRACTION DATA FOR

' -ZIPRASIDONE MESYLATE TRIHYDRATE

Two-Theta . D-spacmg "' Max. int. _
20 {degrees) | (degrees) {counts/sec) Rel. Int.(%)

| 7680} . 115025| - 84.00 8.54 |
0657 | 01515 - 216.00 21.95 |
7| © saeso|  48.00 4.88“

72485|  216.00 21.95

25 6.7002 ?aoa 00 81.61

| 6.6227 329.00 33.43

5.8089 191.00 19.41

“ 57085 388.00 39.43
55612 836100 84.96
30 F s3106] ~ 100.00 10.16 “
t 5.2112 108.00 10.47 |
| 4.9386 428.00 43.50 |




crystals). Table 1 below identifies selected peaks fromthe spectra of
Figure i bywd §fibdeef | On angl e (two-theta), d-spacing, maxi mumPCTIBHHM006
(max. int.), and rel ative 15 intensity (rel. int.). Table 1 X-RAY POADER
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21.585 4113 603.00 61.28
5 22179 = 40047 " 984.00 100.00
23472 3.7870 282,00 28.66
24.369 | 3.6511 240.00 24.39
24.918 | . 35705 429.00 43.60
: 252800  3.5201 169.00 16.16
10 | 26.034 | 3.4198 | - 221.00 - 22.46
26.832 | 3.3199 196.00 19.92
27.594 | 3.2300 132.00 13.41
28.209 | 31811 | 261.00 26.52
28,151 | 3.0608 8600 8.74
15 29.819 | 2.9938 187.00 20.02
30361 | 29415 © 188.00 14.02 |
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32448 | 27570 - 10200 10.37
. 33560 26682 | ~ 73.00 7.42
20 34.264 | 2.6149 159.00 16.16
| 35.069.| - 25567 165.00 16.77
35.742- 25100 | 84.00 8.54 |
16.06 |

25 " - Detailed Descngtlon of the Invention
Ziprasldone mesylate exists in four distinct crystalline forms: Zziprasidone

mesylate anhydrous (Iath crystal), ziprasidone mesylate dihydrate (lath crystal),
- Ziprasidone mesyla_tg_ dihydrate (rieedle crystal), and zgprasidone mesylate trihydrate
{prism crystal). Each crystal form has distinct characteristics, such as a distinct powder
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10 The characteristic X-ray powder diffraction spectra of ziprasidone mesylate
trinydrate is depicted in Figure 1. The structure of ziprasidone mesylate trihydrate as
determined by single crystal X-ray crystallographic analysis is -depicted in Figure 2. The
X-ray powder diffraction spectra of Figure 1 and the single crystal X-ray for Figure 2
~ were taken on a Siemens R3RA/v diffractometer. Ziprasidone mesylate trihydrate is
15 further characterized by its water content which is indicated by its Karl Fischer (KF)
value of 9.6 + 1.0. The ziprasidone mesylate dihydrates (lath and needle) are the
subject of co-pending United States provisional application entitied "Mesylate Dihydrate
Saits of 5-(2-(4-{1 ,2-Benzisothiazol-3—yl)-1-Qiperazinyl)et_hyl)-s-chlorod ,3-dihydro-2H-
indol-2-one" (Pfizer docket number PC 9573), filed concurrently herewith. The foregoing
20 co-pending United States provisional application is incorporated herein by reference in
its entirety. '
in an aqueous medium at ambient temperature, ziprasidone mesylate trinydrate
is the most thermodynamically stable form of the four ziprasidone mesylate forms. As
a result, the mesylafe trihydrate is the preferred mesylate form for dosage forms
25 involving an aqueous medium. In 'particular', the mesyiate trihydrate is particularly
suited for aqueoué ‘dosage forms for parenteral administration. The anhydrous
mesylate form was found to be hygroscopic when exposed to air (humidity). This
makes formulation of dosages difficult because the active _i;lj'tgredient changes in weight
during the process of preparing the dosages. The relative thermodynamic stability ot
30 the three ziprasidone mesylate hydrated crystal forms was determined in a series of
bridging experiments where mixtures of the crystal forms were allowed to equilibrate.
For the bridging experiments, 200 mg samples were allowed to equilibrate in water (4
mL) at ambient temperature (22-25°C). Two samples each of 90/10 (w/w) gnd 10/90
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16 POLYMORPH SOLUBILITY IN WATER
trihydrate | - 0.73 mg/mL
dihydrate (fath) - 1.11 mg/mL
dihydrate (needle) - 1.10 mg/mL
L anhydrous 1.27 mg/mL

Ziprasidone mesylate trihydrate 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 ﬁl_so be prepared as described
in United States Patent 6,338,846, the disclosure of which is herein incorporated by

25 reference in its entirety. When the intended use Is as'_,a_n injectable formulation, it is
preferred to conduct the preparation under pwogen-fféé and speck-free conditions.
Speck-free solvents and reagents can be prepared by ﬁife'ﬁng them through a 0.45 ym

Millipore® nylon filter.
Ziprasidone mesylate trihydrate is prepared by mixing the free base with a
30 mixture of water and organic solvent, preferably teét_lfahydrofuran, at an organic
solvent/water ratio (v/v) of about 3:7 to about 27:3 at a té}ﬂperamre ranging from 10°C
- to 80°C, preferably ambient temperature (about 22-26°C). Preferably, a THF/water
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THF/water (65/35, v/v) solution and water. When allowed to dry at ambient
temperature, the water éontent of the crystals has a Karl Fis§her value ranging from 8.9-
15  10.1% KF (theoretical KF for the trihydrate is 9.6%). |
Ziprasidone mesylate trihydrate may be administered orally or parenterally,
including intravenously or intramuscularly. For parenterai a’dministra‘tion,'it is preferred,
where the use of water is called for, to use sterile water for injection (SWI).
Administration through intramuscular injection is preferred. A preferred composition for
20 intramuscular injection is ziprasidone mesylate trihydrate in combination with
sutfoxybutyl B—cyclodéxtﬁn as carrier, preferably prepared at a ratio of 1:10 {(w/w)
trihydrate to carrier. : Compositions containing ziprasidone mesylate trihydrate in
combination with sulfoxy g-cyclodextrin can be prepared _a's described in co-pending
United States provisional applications entitied *Method Of Making Inclusion Complexes®
25 (Pfizer docket number PC 9563), filed concurrently herewith, and "Inclusion Complexes
Of Aryl-Heterocyclic Compounds” {Pfizer docket number PC 8838), filed concurrently
herewith. Both of the foregoing co-pending United States provisional applications are
incorporated herein by reference in their entirety. '
The effective dosage for ziprasidone mesylate trihydrate depends on the
30 intended route of administration, the indication to be treafte,c’.l',_ and other factors such as
age and weight of the subject. In the following dosage ra__rjges, the term "mgA" refers
milligrams of the free base (ziprasidone). A recommended range for oral dosing is 5-
300 mgA/day, preferably 40-200 mgA/day, more preferably 40-80 mgA/day, in single or



the trend observed for the solubility of the crystal forns, as shown in
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reagents can be prepared by filtering Ehﬂp]d"ﬂough a 0.45[err]m
M1 1ipore[err] nylonfllter Zi raldn_e me .h. drate S I g{ogg_by
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prefer abr}ﬁ t et rahydr of ur an ' at ag ﬂﬁﬂ_&_i&zﬂﬂhﬂ&l@-&ﬂﬂt er ratio ( v/ V) of
about 3:77to abou'gro ggesanaa:nd dry glasse-lrlr?edutragk r4a6n8q||(gn gfs- {2(1 -ben)isothrazol-a-yl)d-
piperazmyl]ethyl]-s-c__hloro-1 ,3-dihydro-2H-indol-2-one and 28164 L of THF were
charged. The siurry was heated to reflux and heid for forty-five minutes to form a hazy
solution. The solutxon was filtered through a 33-inch sparkler precoated with filter aid
15 and backed with a Fulflo° filter (manufactured by Parker Hannifin Corp., Lebanon,
Indiana) to a clean, ‘dry glass-iined tank on a lower level. The filtered solution was
concentrated by vacuum distillation, cboled to 5°C, and allowed to 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 .
20 product. The product had a purity of 101.6% (within the typical range of 100 + 2% vs.
the standard) as determined by an HPLC assay.

Example 2

25 A slurry was broducad by charging 1000 g of 5-[2-{4-(1 ,2-benzisothiazol-3-yi)-1-
piperazinyi]ethyl}-6-chioro-1 ,3-dihydro-2H-indol—2—one.'_7'j$90 mL of SWi, and 4000 mL
of THF to a 22-liter, three-neck, round-bottom flask equlpped with a heating mantle, an
overhead mechanical stirrer, a condenser, and a temperéjUré probe. The flask contents
were protected from fight with an aluminum foil cover. Theslurry was heated to 5§0°C

30 while -stirring. Diluté methanesulfonic acid was prep ed by combining 188 mL of

methanesulfonic acid with 812 mL SWI. The dilute m f:':hanesu!fomc acid was added
siowly through a dropping funnel to the reaction mixture The reaction was heated to
refiux {about 65°C), and a dark red solution formed as th__e_ reaction mixture was heated.



to 30[err]C, preferably anmbient tenperature (about 22.25[err]C).

Pr eferabl;g6 8.,,1’5 wat er WO 97/ 42190 . ' PCT/IB97/00306
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as | ar g " pspdusticeystalized 018 05| large;"yeliowish" heyagasial prismatia erystals: Jihe robduseal s
can be fil tgfe4 t P& bibl ' C ' ; hen
washed consecut llc‘vt”;eela;/{b vﬁ Hﬁgppro%&hgg%&%%%ggag?ﬂgﬁﬁﬂpﬁgf%ﬁg’éﬂ?ﬁmv V)
sol uti on are aduchnenfuanelwitroapsly doth fitesiandiwaswasheshpensecutively witk 1880 er

KE (1t heor erTS] PHERYR (B5/38°v/) Bl 1000 L MSWIS e frilibls ik sPYel ol gided O 17
trihydrat e trayy and allawed tor diyeundar imisient conaditionsctoot IKarl Fisehen vaiug of about
pret o r S0, Ser e The Pradiacyg milfed Witoudl| £ Hiis SarfiSE Fhiddithllred by the
I nj ection (PBiNeyizingdviachisery Rivisian oh Mikrgpuli Garpa rBumit New dprsey) equipped with
orererr e oRBeF EpRRLETRREL b PRobSfast TR YIRENAR 8o bbaBLLE™ 1S
The product's structure was confirmed as 5-[2-[4-(1,2-benzisothiazol-3-yi)-1-
piperazinyl]ethyl]-6-chloro-1,3-dihydro-2H-indol-2-one methanesulfonate trihydrate by
15 NMR. *C NMR (DMSO-d,): 6 177.1(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), §5.9(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), 7.5 (m, 1H); 7.3 (s,
1H), 6.9 (s, 1H); 4.2 (m, 2H); 3.7 (m, 2H); 3.5 (m, 2H), 3.4 (m, 2H); 3.1 {m, 2H); 2.4 (s,
20 3H).
Evaluation of the product by HPLC showed a peak with a retention time
corresponding to that of a standard. The HPLC conditions are summarized in Table
3 below.

25

Column: Waters - Puresil C-18 15 cm length x 4.6 mm |.D.
: (Catalog No. WAT044345)

Mobile phase: 0.05 M KH,PO, pH 3.0:methanol (60:40. v/v)

Flow rate: 2.0 ml/minute
uv, 229 nm
30 | Column temperature: ambient

Sample volume:




sul foxybutyl [err]-cyclodextrin as carrier, preferably prepared at a ratlo
of 1:10 (wwotm2isgdrate to carrier. Corrp05| ti ons contai ni ng PCHERITORH
nmesylate trihydrate in conbination with sulfoxy [err]-cyclodextrin can be
prepared as described in co-pending United States provisional applications
entitled "Method OF Making Inclusion Conplegxes"” 25. (Pfizer docket nunber
PC 9563), filed concurrently herewi th, and "Inclusion Conpl exes Of

Aryl - Het erocycl i c Conpounds” (Pfizer docket nunmber PC 8838), filed

concurrently herewith. Both of the for o-pending United States
provisional applications are i ncorpora%&r%l n. by ref erence | n thei r
entirety. The ef f8d2i4-H1.2-benyis - ; arazinyeth: !

on the 30 intended route qj.ldgid@ p.hs'“ "ﬂ'&qﬁson tobe treatd

and other factors such as- 1 n the follow ng
dosage ranges, thA stmmwdswgbﬁucﬁ by sharglnblagow 59[2 [E#(da 2f-bm:olseﬁuazol—3—yl)-1-
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WO 97/ 42190 a 12-liter three-neck round-bottom flask equipped with'a heatlng nhiirible| 893#6}&8%

-7- divided doses commended ran for parenter nistra such
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The present Mﬂmmhﬂerstlrmg 1 BaSK m&tdfdnbmahéwlfbﬁllclabw m%&ﬂl siowlybtitouigh a s

not limted to the etiI t Unl e d|c
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THF neans tetraht\#,jro uraerd acpsq nmeans ster ter 1f eﬁl ?

Exanpl e 1 was atmospherically distilled to remove 25% o the vo ume( 750 mlr.}J e slurry was
cooled to ambient te_mperature and allowed to stir overn__ight. The product was isolated

on a sintered glass fu_nnel and washed with fresh isoprop_anol. The solids were spread

over glass trays and allowed to dry under ambient conditions to a Karl Fischer value

15 0of0.5%. The yield was 420.3 g of product. Evaluation of the product by HPLC showed
a peak with a retention time corresponding to that of a standard. The purity of the
product, as determined by HPLC (conditions in Table 3), was 99.8%.

Examglé 4
5-[2-[4-(1-benzisothiazol-3-yl)-1-piperazi _eth 11-6-chioro-1,3-

20 dihydro-2H-indol-2-one methanesulfonate dihydrate (needle crystals)
A slurry was produced by charging 5 g of 5-[24[4—(1 ,2-benzisothiazol-3-yi)-1-
piperaziny!jethyl]-6-¢hloro-1 ,3-dihydro-2H-indol-2-one, 375 mL. of water, and 20 mL of
THF to a 150 mL, th_ree-ne'ck, round-bottom flask equipped with a heating mantie, an
overhead mechanical stirrer, a condenser, and a tempéraj;tur_e probe. The flask contents
25  were protected from light with an aluminum foil cover. The slurry was heated to 65°C
with stirring. Dilute methanesulfonic acid was prepared by combining 1 mL of
methanesuifonic acid with 4 mL SWI. The dilute tr;etfﬁajnesutfonic acid was added
slowly through a dropping funnel to the reaction mixturé'. j'-'rhe reaction was heated to
reflux {about 65°C) and a dark red solution formed. Thé-réaction mixture was aliowed
30 to stir under reflux conditions for approximately thlrty mmutes After the thirty minute
period, a seed crystal of the needle shaped polymorph was added to the reaction
solution. Crystal formatnon started, and the heat was removed to allow slow cooling of
the reaction with stirring. Dunng cooling at 50°C, a thick 'pmk|sh" slurry was observed



Purification of . .
5-12-[4-(1,2-.henzi sot hi azol - 3-yl ) - 1- pi perazi nyl ] et hyl ] -6-chl =

1 .3-di hy%’roog-%%ondol -2-one To a clean and dry gl ass-1ined téakﬁlz?pﬁsgﬁ kg of
5-[2-[4-(1 , 2-benzisothiazol -3-yl)-1- piperazinyl]ethyl]-6-chloro-1

, 3-di hydr o- 2Hi ndol - 2-one and 2816.4 L of THF were charged. The slurry was
heated to reflux and held for forty-fivelQyinutes to forma hazy sol ution.
The solution was filtered through a 33-inch sparkler precoated with filter

aid 15 and backed with a Fulfo[err] filter (manufactured by Parker
Hanni fi n Cisr the flasish Vater (20l )awas addeditocthe Aiask tir thirgihesiurny. nthe pradiictwas:

I I ' . UL dist il i on,
cool ed to. BfeWsFs i aibioth SAaNBRs S AR HAR THe BladiR WAE eiably onfd ' O
col | ect ed Bychneér funnélonitha papee fitteri and)theasafidevinre cllowved te aryl updesgmbienC)

T T PO G oo BB ¢

typi cal 5r apyeitycif the product] adetesnined by<HRLC {oomyitians dre Tableid) pead 99.8%. HPLC

assay. Exanple 2 5-[2-[4-(1-benzisothlazol,-3-yl)-1
- pi perazinyl Jethyl]-6-chloro-1 . 3- dié’;ﬁ@ﬁl—%—#‘ I ndol - 2- one net hanesul f onat e
trihydrate 25 A-{3tbanzis siplevaztinvilethvil 64d ¥ 5-[2-[4-(1

(RS L0 £
A

pi per azi nyl ] et hySi¥e dndols2-one yifonat gate (s prale): s, and
4000 nmL of THF tApslarridvas producéd bycchaagikg 26 6His4B{4-(112-beazikothidzokBen-1wi t h
a heatipg mantl e ver head ani Sstirrer ngdenser, . an
Ferpr 180 BRSTeR M SINE FraBR-L Ao Shunaoks 65 andaT S P! MRS APAMin
al um num f thrbe-peeier rodiBbottemr Hasieseduispedd with 20 Redfihg \WRahife, Skh T bétBead
Di | ute nethanesul fonic acid gas epr e é’:ll’ ed by conbi f%ng #88 nL of
met hanesul gnical stirgar, A BRIentersHe aftamparatyre pre f~h§ émm"@rﬁi WP as
added sl owpyotbétedUttin NgHt With aRCalimHue 1dilCcdver, TRE@hing waé kbated to BISS5°C
reacti on was,heat.ed reflu (iabogt 6 errLS:&, a}nd ahdar red sol %l oep
formed as © FURPSi WP"F&'&?FH?@ GA<id {2mLe iyas added siowly through a dropping funn
15 to the reaction mixture. Thickening of the slurry and lightening 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 aliow slow cooling of the reaction with
stiming. The reaction solution was allowed to stir under ambient conditions for about
one hour. The product was isolated on a Buchner funnel with a paper filter and the
20 solids were allowsd 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 3), was 98.7%.
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The reacti ogygoaizgee was allowed to stir under reflux conditi oRETARN7/00306

approximately thirty mnutes. After the thirty mnute time period, the
heating mantl e was shut off to allow slow cooling of the rea _
wWith stirring. The reaction m xture was all ?wed to cool wit hmllﬂl lnwmrr ﬂl“l“'
overni ght (about 18 hours). As the reacti ofl 'hi xt ur e “cool ed,

crystallized out as |large "yell owi sh hexagonal prismatic crystal S. The
m xture was allowed to stir under anbien gl tions for one hour. The

product was isolated on a Buchner funnel a pon cloth filter and was
washed consedWeiclany with 1500 ni of THF/ SW (65/35, v/v) and 1000 niL of

i ent conti 1 ons1t 0. oSN A SHSO TRl - RRRRr et M-

was mlled tmml.a.dwekhes)&gm;mdra{gerr] (manuf act ured by the Pul veri zi ng

0.027 1 ISt o at pooh ARMDRCBIoat compaior fosRip VeReab of d peliiill lsorddh,

product’s f}rwﬁﬁ prising\an hlammht bgﬁiic’tﬁn drgil_i:ﬁclélﬂn ?tmrieeﬁé&tigeameltfe&ﬂn)enﬂof
pi per azi nyl ] et ro rret anesul f onat e

trihydrate by ‘\5/ LY&?RQ% ["gﬁ‘%’? ?WE@(%BB‘@ 'FF’? ‘}°°°P O 1(0), 163.0(0),
153.0(0), 145.0( 0)3 132A%%d189h€6ﬂﬁ;’\ psychotio drsb?ieﬂihli miv%?nal(c@}nprismg

1585050 4o adbinteraring o saidhan ol an anoyet 9h 6(%6173@:3?%?%"*2‘[‘5@% ffbecty; :

(s, 1H); fbsiﬁhﬁetr&atniél‘kofgmad#chéﬁ@déo%r 1H) 8.1 (d J

(m 1H), 7.5 (m 1H); 7, (m 2H) ;

3.5 (m 2H), 3.4 (* 2Hfhe me@mfms\ghereemsm@esmq}w dEP&‘I“EIé% sqmzqnhr@ms

product by H%@T@m‘agﬁ,&%¥wth a retention tinme corresponding to that
he HPLC_condi

of a standard ions are summari zed in Tabl e
The method of claim 3 wherein said pyschotlc disorder is schizophrenia.

6. The method of claim 3 wherein said administration is parenteral
16 administration. ' _
7. The :méthod of claim 6 wherein said parenteral administration is

intramuscular injection.



3 below. Table 3 25 HPLC Condi tions: Col um: Waters -
Puresil C 1801%57,%?& ength x 4.6 mm 1 .D. (Catal og No. WATO4434g1/ivdbiod306

phase: w MKH err]PJerr] pH 3.0: nmethanol (60:40. v/v) Flow rate:
2.0 nL/m nute Detection: : W, 229 nm 30 Columm tenperature:
anbi ent Sanpl e vol une: - 10[err]L 1/3wWD 97/42190

PCT/ 1 B97/ 00306 Exanple 3

5-[2-[4-(1.2-bgmzrsoTNrazor-3-yI)-I-pr prazi nyl ] et hyl ] -6-chl'oro-1. 3- ydr o-
2H i ndol - 2- on¢ net hanesul fonate anhydrous A slurry was produced b i
chargi ng 350 gjof 5-[2-[4-(1 ,2-benziosothiazol-3-yl)-1- 5
pi per azi nyl ] et hyl ] - 6- chl or o- 1, 3-di hydr o- 2H i ndol - 2- one and 7000 niL %f
i sopropanol tola 12-liter three-neck, round-bottom flask equi pped th a
heating mantl e} an overhead nechanical stirrer, a condenser, and a -
tenperature prgbe. The slurry was heated to 50[err]Cwhile stirr] d209
mL of nethanesyt fonic acid was added sl owy through a dropping | ]t
the 50[err]C r¢action mxture. A slight exothermto 55[err]C a tlh 10
t hi ckening of §he slurry and |lightening of the slurry color were rived.
The reaction s atnospherically distilled to renmove 25% of the Vv, me
(1750 mL). Thel]slurry was cooled to anbient tenperature and al |l owedFtag stir
overni ght. The|product was i sol ated i
o
» ™
" H

FIG. 1
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on.a sintered glass funnel and washed with fresh isopropanol. The solids
wer e spreadw@yenagsess trays and allowed to dry under anbi ent RCGGHBITPENES t o
a Karl Fischer value 15 of 0.5% The yield was 420.3 g of product.

Eval uation of the product by HPLC showed,f peak with a retention tine
corresponding to that of a standard. The purity of the product, as

determ ned by HPLC (conditions in Table 3), was 99.8% Exanple 4
5-[2-[4-(1-benzi sot hi azol - 3-yl)-1-pi perazi nyl ] ethyl }]-6-chloro-1.3- 20

di hydr o- 2Hi ndol - 2- one net hanesul fonate di hydrate (needle cryst al spé

slurry was produced by charging 5 Gﬁb?;if [4-(1,2 ben2|sothhﬁ§olc’\1351:
pi per azi nyl ] et hyl ] - 6-chl oro- 1, 3-di l i ndol - 2-one, 3@ /vat er
and 20 nL of THF to a 150 nlL, three-neck, round- botton1§g§~c§-=,uh:ed with
a heating mantle, an overhead nechanical stirrer, a con

t enperature probe. The flask contents 25 were protecte frh
alum num foil cover. The slurry was heated to 65[err]C

met hanesul fonic acid with 4 nL SW. The dilute methatk
added slowy through a dropping funnel to the reacﬂil&
reaction was heated to reflux (about 65[err] o and-a ;
fornmed. The reaction mxture was all ofged 30 t 16r
conditions for approximately thirtGl4 VAUt g4 Al RIS d:t&|~’ h@nute
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in the flask. Water (20 nL) was added to the flask to thin the slurry. .The .
pr oduct \/vasw'aS 7?42? to stir under anbient conditions for one pownse7iiosos
product was 1s0 ed on a Buchner funnel with a paper filter and the solids
were allowed to dry under anbient conditions to a Karl Fischer val ue of
about 6.6% The yield was 6.03 g of product. The 5 purity of the product,
as determ ned by HPLC (conditions in Table 3), was 99.8% Exanple 5
5-12-[4-(1-benzisothiazol-3-yl)-1-pi perazinyl]ethyl]-6-chloro-1, 3-

di hydr o- 2Hi ndol - 2- one net hanesul f onat e ¢'hydrate (lath crystals) A slurry
was produced by charging 25 g of 5-[2-[3 ?1 , 2-benzi sot hi azol -3-yl)-1- 10
pi perazi nyl Jethyl]-6-chloro-1 , 3-di hydro-2Hi ndol - 2-one and 375 niL of water
to a 500 nL, three-neck, round-bottom flask equi pped with a heating mantl e,
an over head nechani cal ature probe. The
flask contents were prot JF&@WPM %R?mmgmfml cover. The-
slurry was heated to 50-55[err]C whi | ST ES5HM g. Methanesul fonic acid (5
nm) was added slowy through a dropplng funnel 15 to the reaction m xture.
Thi ckeni ng of the slur , U Iy «cOlQr ,aver e observed.
The reaction was heate i Py ed to stir for
about one hour. The he t he reaction
with stirring. The reaf er - anbi ent
conditions for about of Buchner funne
with a paper filter an( der anbi ent
conditions to a Karl Fi"s as 32.11 g of
product. The purity of t )ndi tions in
Table 3), was 98. 7%
PCT/ 1 B97/ 00306
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5-(2-(4-(1, 2- benzi sot hi azol - 3-yl ) - 1- pi per azi nyl ) et hyl ) - 6- chl or
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