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rrm,:hmtit/drcﬂi okd- ‘EHithdﬂ@ WY IR Bo@insddtpephenybmetiiptp@fbzine as a pro-

No. 5, 206, 366, di scl oses an aqueous
basé’g(jcf F%%?@i “for preparlng zi prasi done. Each of the

af or errémt%ﬁ@t@s Biafeniho. $1%12 825, Ristlesesshe mohakyerbie hydrochloride salt of
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and pharmaceutically acceptable acid addition salts thereof, wherein R’ is selected from the
group consisting of hydrogen, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, tert-butyl,
1-pentyl, 2-pentyl, 3-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl and n is an integer of 1
to 5.

Preferred pharmaceutically acceptable acid addition salts of a compound of formula |
are selected from the group consisting of chloride, mesylate, acetate, fumarate, succinate,
maleate, besylate, citrate, tartrate, and sulfate. The most preferred salt is the hydrochloride
salt.

A preferred subgroup of compound | is the subgroup wherein R’ is selected from the
group consisting of methyl, ethyl, iso-butyl and decyl and n is 2.
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fumarate, succinate, naleate, besylate, citrate,

tartrate, and sulfate. The nost preferred salt is the
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group consisting of nmethyl, ethyl, iso-butyl and decyl

and n i.s 2. WD 2004/ 037819 PCT/|1B2003/004519 -2 The

nost pri@f dPesh PrIRFRsoerTEPourd Mhicheyaybbe (prepgeadel aqgordance with the
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of the formia™N.O+2 © MU N GO //NC(CH)ndd!

wi th an al cohol of forrmula R1-OH in th,ecpr(@ﬂe Ce of?2
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with a base. According to the invention, a compound of the formula Il may be prepared by
reacting a compound of the formula

\ _COO
,C—(CH,), i
0O

2
with an alcohol of formula R'-OH in the presence of concentrated hydrochloric acid wherein M
is Ba or Ca; and R’ is selected from the group consisting of hydrogen, and C;to Cyq alkyl.

According to the invention, compound Ill may be prepared by reacting a compound of
the formula
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(CH2), 2 J- ORIV CO-R2SINO2n 1l O wherein R2
Is C1-Clo alkyl and n is an integer of 1 to 10, wth
an inorgani c base having the f&rnula MOH) 2. Mis Ba
or Ca. According to the invention, the conmpound of
formula IV may be prepared by reacting 5 a conpound
of the forrula NN / S NCl a~-NV Hwth an
anhydri de acyl atj ng~age Lng the formul a

R2O2C- (CHR) , [ (3 )- ngZnRzrs
-C10 al kyl nand rocesds

pr gpany gnpolnds o# fornula I, the preferred bd%e v
IS 10 fromthe gr _&8H§uﬁy44bgiRalkah
met ak"Dbi bonat es, alkalicﬁgf

‘ onates, tertiary
am nes such as G 1 to C6 trialkylam#es, and
heterocyclic weak bases such as pyridine, lutidine or

pivdieteimi’ is Th&:nalit apt eisear isdgdrad d to 30,avithagpuieaysnic base having the

sq@ﬂhquoq% spdy@ bhcarbonate. RL in the al coho
RLI-OH is s ected fromthe group consisting of alky

C- 1 t o EEABNI R hesiygniion dip geIPPYIC; 9 Ermavia b By Repemneg by reacting
s @l cenpeuhdfof hevdringlagr oup consi sting of nethyl, ethyl
and 15 iso-butyl. ln the nost preferred enbodi ment R1

is ethyl. The hydro conversion of the di-acylated
conpound ’ [ nono- acyl at ed
al kal i s conducted
at ele of

al kal i ne™e - hydr oxi oy ~and- n i nert

wat er m scible organic solvent. The preferred _ v
al kal i ne earth netal hydroxides are catci um hydr oxi de

£ v 4 e e @i Spord o B ot B e b MR K- OO

i §ClHCORR ehefairoiti is Be Cgratwiendonsi-6t i ng of

t et r ahyihefpkicads, fodprepeRNg corflb RGN iSHuf20X IhE Greferred base is selected
from the group consisting of alkali metal bicarbonates, alkali metal, carbonates, tertiary
amines such as C-1 to C-6 trialkylamines, and heterocyclic weak bases such as pyridine,
lutidine or picoline. The most preferred base is an aqueous solution of sodium bicarbonate.

R" in the alcohol R'-OH is selected from the group consisting of alkyl C-1 to C-10. A
preferred R in the alcohol R'™-OH is selected from the group consisting of methyl, ethyl and
iso-butyl. In the most preferred embodiment R' is ethyl.

The hydrolytic conversion of the di-acylated compound having the formula IV into the
mono-acylated alkaline earth metal salt of formula Il is conducted at elevated temperature in
the presence of an alkalihe earth metal hydroxide in water and an inert water miscible organic
solvent. The preferred alkaline earth metal hydroxides are calcium hydroxide or barium
hydroxide. The preferred temperature is from about 45°C to about 80°C and the preferred
solvent is selected from the group consisting of tetrahydrofuran, dioxane, dimethylsulfoxide,
alkyl ethers, N,N-dimethyiformamide and other aprotic solvents or ethers with boiling points in
the range of about 50°C to 200°C. The most preferred solvent is tetrahydrofuran.

Barium or calcium salts having the formula Il are useful intermediates in the
preparation of the acyl derivatives of the present invention. In a preferred embodiment where
nis 2 the acyl derivative is the succinyl derivative and the salt is the calcium salt.
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M OH) 2Arpeieta st fhaﬁﬁ?gﬂfbﬂﬂlﬁl&i M(&OH), s the WALE WhEemAU Y €a or Ba. The

[ I yent referab tetrahydrofuran. A
pre%g)re%rr%%ase'sﬁ%{g nhy?r?))r(" Ila MOH)2 is the base

15 wher ei ﬁhq\mrpfgrr@aaqykatlmgermean shipkatic pniwiddde axylatimsagentsof formula
cal ci um hydroxi de. 15 The prgfergpd acyl ating agent is
an aliphatic anhydride acyl dting llagent of formula 0 O
Il 11 R20 C/\/COC/GO\dBZ.‘a\Z/ is ethyl.
The acylation i & OgGduct e thydr ous Q@i'ﬁyl ene
chloride in the presence of an organic base and a
dWetrpiy R steffet  adduct of mmagnesium bromide. 20 In a

prefer Tl@a@@b@ﬂls@éﬂ&uc%% QhIGARLE n*éﬁﬁ/féné fhloride in the presence of an
trlaent % a(;we |{£| %@tl%e dosaﬂ1 for ziprasidone
Prgenle Vrss 2ot & HR yrﬁﬂ&@ {BHMSSHR BepEfds on  the
20 | nt ended preferrest apfbodichentihe orgartic ase istthethylandheat i ons to
be tr eﬂ@éﬁect@@@o%d@@& {uﬁgéld?)'hé proirtlgs2or thea;grgse%?%vg\? hrg Bpends on

ect > foll ow ng osage ranges
I

t&? mte%&réu}e&f&dgws&atlon the indications to be treated, and other factors such as

age and weight of the subject. In the following dosage ranges, the term "mgA" refers to

milligrams of the free base of the pro-drug. A recommended range for oral dosing is 6 to 400
25  mgA/day, preferably 50 to 250 mgA/day, more preferably 50 to 100 mgA/day.
recommended range for parenteral administration, such as injection is 3.0 mgA/day to 200
mgA/day and preferably 6.0 to 100 mgA/day.

Detailed Description of the Invention

Acyl derivative of ziprasidone are synthesized by a process shown in Scheme 1
30  below. R',and R and n in Scheme 1 are defined above in reference to formula L I, and IV.
The metal ion M*? with reference to formula Il is Ca*2 or Ba*2.
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presence of magnesi um brom de di et hyl etherate adduct

and triethylam ne under conpletely anhydrous

condi tions according to the nefhod of Yanmda et al.,
Tetrahedron Letters, 43, 647, (2002). It was

surprising to obtain the diacylated product 5 using

this nethod since_the acylation of oxindole with

pi val i CrRipgisane i(Wels aevdediptripth the Viarieagn apd Gdure @dsitanl (pf the indole
Moy Withhadyl &ihydR \Atin @letgiendend nidgREsitin BidRe di&tBy! etherate adduct

a%@g?r 3 hg(% lijnséeugg%r%ﬁ@glgte@/ aééﬁt ; On ! aﬁé'@%n@[% tg [fne metho(a of Yamada
R@@lcT@@h@)jmn@ptte&g%@tl@ R002) OQ@as s S@hIBiNY to obthihn@2Jiacylated product
CRirg th‘l‘QrNétQ)d sivde tﬂ@ac@%ﬂ&{ SHRAGOWES bigaTe aghydﬁdec‘gécgﬁtngqo Yamada

ormng th desire

arﬁ%@pa?efojooé‘ th9°'}°e9é€8§ﬁ6'ﬂ“ %eitrl’?rrﬁ]ﬁg“?ﬁfrf? AP8r oxi de pellets in
anhydr dihs aniydrigd wsae indhé anylatien reactibie is peapa@diaotorditElp Scheme 2.
Scheme 1 is carried out in dvwpweparate addition
steps. The anhydride solution in nethylene chloride
was added to a previously pr red solution nmade from

combi nati on of ziprasidone sglution in anQyepus
t et rahydr of ur an ag% a_sol utior of 15 maghes+um-beom de

di et hyl et herat 2 @I@'t— %BﬁZBj 20) and triethyl am ne

i n anhydrous dichl oronmet hane under nitrogen. The

reaction tenperature was controlled to a range of

bet ween about 0C and ab t ¥5C. The correspondi ng
diacylated rodugé st en hydrol zed, with either

cal ci um orR @@1’ M H&?dro P GHa)kTedd@,R +2NaCl
tetrahydrofur%n to sel ect ver renove the acyl group

at the 2- 20 oxo positiongand hydrolyze the remaining

ester to yield the corresponding cal ci umor bari um

salt (PFFYdiphite Sehpire Psalsgleelgd By siarigatis galf-copdensed forming the
c degred asts/dode Hyaemtibawikd dodMﬂfyeﬂoRﬁdé/b'éiletsSn bivgdreas @éthﬁéﬁe chloride.

C%hé Qa/la% & st@;? V]eéchergg Wsoéjarllr%% ou% two S%J Ya(%e dd;mép ls%p%l ?he ?nhydrlde

er se ect ons to
VF‘P'“té’é‘c'Brrﬂ?th!@efteoc@flﬁéW@S?ddv@@@omﬁvl)@ﬁmgepared solution made from

PCambiion 36rf0@iaR3IHone solution in anhydrous tetrahydrofuran and a solution of
magnesium bromide diethyl etherate adduct (MgBr.eEt,O) and triethylamine in anhydrous
dichloromethane under nitrogen. The reaction temperature was controlled to a range of
between about 0°C and about 25°C.

The corresponding diacylated product IV was then hydrolyzed with either calcium or
barium hydroxide in aqueous tetrahydrofuran to selectively remove the acyl group at the 2-
oxo position and hydrolyze the remaining ester to yield the corresponding calcium or barium
salt (Ill) which was isolated by filtration. |

The compounds of formula Il wherein M* is the Ca or Ba cation are novel
compounds, which may be hydrolyzed under selected conditions to give compounds I, VI, or
VIl according to Scheme 3.
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sol utions and various organic solvents. The

pharmaceutical conpositions are then readily
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Qg A@bé&:faﬁé'p%@é?%u{@o %%@%A%};I peanut oil, aqueous

propyl ene glyc or Insterile aqueous sol uti on may
be er‘rd?eﬁﬁlés& of @lﬁgr”mproved solubility in water as compared to ziprasidone, the pro-

drugs of the present invention may be formulated as parenteral drugs. As another advantage,
the present pro-drugs are slowly hydrolyzed in the body; and, therefore release Ziprasidone

into the patients system gradually over an extended period of time. As a result of this slower



aqueous sol utions should be suitably buffered if
necessary and the liquid diluent first rendered 5

w0 2@u/08iseo Wi t h sufficient saline or glucose. TPEBEEB2003/004519
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particul ar aqueous solutions are especially suitable

for intravenous, intranuscul ar, subcutaneous and

i ntraperitoneal administration® The sterile aqueous

nedi a enpl oyed are all readily avail able by standard,

techni ques known to those skilled in the art. The
effecti ve dosage for a pro-drug of ziprasi done depends
or@Erft avaipRifudhe freiteacyo?’ adminig@iiemiosthe aetersris dpsrably educed. For

f gpatentesal Sdmhlsﬁaloa,gﬁsoanldn WBéL@blinsféf'l of Qﬁroﬁiﬂ@ (ﬁ’c‘ztpras%ne in sesame or
ar at |

|
%jﬁgﬁlﬁ oll 368{}&%%@1‘0 ¥I 36:8 or 'P P ﬂlg EBF oggﬁ?lutfoH\;réq;(rH eﬁnpé&ygd Such
pl%V‘FQH‘édmé@lnéP'ﬂpu e Sﬂlfﬁélymyﬁgg@éneﬁesfpammdéme liquid diluent first rendered
I lidotesibar vathi émfflcﬂﬂl%aﬂr{eeorrchoéJ‘t ﬁ%@@‘éaﬁl&lér'a‘%éoug Q@Iutuﬁﬁ AWPE especially

O35 5 B TR Y, SRPTER el St S ingon. T
aﬁ@rll@rﬁswem@dnm e\bYed are alh readityepalidbiedbyi stanpiard ®cifues known to
mm@sbgmMga)mggﬂand are referenced to the deuterium
| ock si nak romthe sanple solvent. Unless otherw se

st at ed, g |G Lsagnifot ¢ BWI Reg &f Z]tPéﬁ“sfd@F‘ﬁé%PeO@ﬁ gythe intended route of
e ladwinistration rpdiother(fadtors E’lﬁbh@‘a')ag@ omdidighd Bthe sdﬂ[éc$§§generally known.

ot her witgg fd”gﬂlh& @’Feﬁgratl&ﬂ e Blgg By tgg%f'oegrﬁgst 1% tﬁ% pr&&ent invention

chr omat ogr a orne

artf R¥esH %emf?aéhe PHRA58 (i i etimtion( Wlda@fh not intended to limit the
clscmabfogfeaphyﬁed E\Gé}fﬁbﬁ | OUSmmbﬁc@h rEég@ﬁ’é Uly&re Lt without further

t.Qgr e on Hewlett 20
Erﬁ(%g?t é é)?)j_g ar Echerrecg c{ n@l{d@afa afe repgrtqds iy PR Pehillion (3)
( m a@fefmenq@cthmﬂ degiegigm llovk . sjgnaiviam ths @dmple kol CUnless otherwise

ag@tens bp n{299 E'géc?rurﬂ hRse: pe%&g)‘\ggﬂsfﬁ%eeﬁi%ﬂbrﬁ rr#géa t 8‘:}2@? %}] conditions.

\@Plg?:ét B%ewe lggﬁt?ﬂnchromag@{a@w re_fgs dﬁ colggn Lgl?fpmatography performed
t esipeB268, @n IBicg@Sarkdr €pauted utder lntrsgé‘rﬁbr‘élsﬁlr@@agh chromatography)

: 8£'%ﬁ'F’or oq-!}&ho %q;s E)L%/uéaa%ror[in ogbaﬁ)bg%gﬁ@})) wis pezformed orJ Hewlett

|_|Pp¢i<g[§iy1 1DQ39riesé-§tL§r Felnenydil Sas CerH0 ArtBydn (Meadraenyaectoblogies Inc.)

i Wa§ el fopa{FiLCAanaﬁglsﬁmﬁlll E%%'Sgrﬁ?oﬁgé%% og?rpe{ G@B@Jm_ water, 2mL

I 0 roprionate]
ﬁal b&geg¥gﬁﬁgtg°%b9rﬂ#@@o@#@ﬁmﬂﬁ/3599@F5M§mf10*ﬂ-Cdumn
dkmmbwnmﬂﬁiﬁane (610 nlL) under a nitrogen atnosphere
in the tenperature range 15-25C. Sodi um hydr oxi de
pellets (3.1 g, 76 nmol, 0.5 nolar equivalents) were
then added and the resul t &sepamtionr e stirred wel |

under 8udchageid 5-[P-4-behzo[Ejigdthizbl- 31>5p%5|62m hkj rglilﬁ-w idPo-1-(3-

PR VBB B SV Bl A 621

Anhvdrlde formatlon in situ

Part A: :

Ethyl succiny! chloride [ethyl 3-(chloroformyl)proprionate] (57mL, 381 mmol, 2.5 molar
equivalents), was dissolved in anhydrous dichloromethane (610 mL) under a nitrogen
atmosphere in the temperature range 15-25°C. Sodium hydroxide pellets (3.1 g, 76 mmol,
0.5 molar equivalents) were then added and the resultant mixture stirred well under nitrogen
for 756 min. at 15-25°C. This mixture was ther) held for use in Part B.



Part B: Magnesi um brom de di et hyl etherate adduct,
MyBr 2. Et 20 (82.3g, 320 mmol, 2.1 nolar ratio) was

w@ o019 nt o anhydrous di chl oronet hane (1200 pdd/IB2OEBAI04519
a nitrogen atnosphere in 5 the tenperature range
15-25C. The nitrogen atnosphere was maintained for the
entire procedure. Triethylam & (54nL, 3 81 mmol, 2.5
nol ar ratio) was added and the resultant suspension
was cooled to 6.5C. To the cool ed suspension a
sol ution-of ziprasidone (63.0g, 153mol, | nolar
ratio) in anhydrous tetraygdrrgadian (1100m) was added
over 2@artiBy. while the reaction m xt ure tenperature

Was na'M%ﬁ%ﬂfngbr%ldg d%ﬁ%’yl et Gf‘apte 08,8 Hld Qég\?gq ]ago mmol, 2.1 molar

I on mx re was

f ufr‘tPh\ﬁ,l?S stiresintp ar&lvdreuwhlqﬂmwthaﬂq@%w@w G0gdr 2 nitmgep atredphere in
5 SHelUlempbrafife AMBY b6, deRE hitrbgsh htfositete ﬁaé’\’ﬁélnmg%r the entire

30-m.n it
e
r Sgpengiorowasreegled toom5°Crri Tot thie eoleDLauspegsibma solatibaiof kiprasidone (63.0g,
Oﬁgﬁrﬂrhbloﬁ‘ e rﬁtﬁﬁ% b dlcBIRRIAY dHSiGrah r(‘ﬂr()gr‘ﬂﬁﬁ\ga; 'ét%gd vngZO min.

addi ti on was conpl e

w)}E{I%AhC rﬁé_\glo&mlpyr@Otemgqratﬂrehw%ﬁ mf@@mgﬁdat@rﬁ @5wg@n the addmon was

10 15er2@@ed Theeactaohixuore wasxtivedfonatrthéreln njnenelsect Ryxt the previously

ag@pgr’ee’@olgﬁonddf %F\lll)}d éé‘@rtl b if I]-’Qrpgr%a?s adddd'8veP LI nmln period under

er mas separ at e e resi gqueous Ia
e52 PR WG A SETORRNERC MaIstRR wrome el te zor%aczsrm@)agenwereacnon

dimbtdrar d]mh@&ﬁBSadcﬁtM&ropérﬁdorﬁmb Iré4ckisn Wp@raﬁﬁé’fm&k%geoaﬂ% 6.5°C to

L o
AL N LB L R
15 58l 1#r3%n mreaﬁ@hwtqrweéth@m nvfencbndsmadule@w efaisgiied(vater (1000mL.),

40 ndryaniélndyed way %pé’rgte@rﬂ'ﬂlﬁdﬁ@ Ugsifl oty lgﬁt' xtracted twice with
ess under reduce

e R B R B kG s ere, e mops o an

s tdpegd lprvglpraealndejrre@ced pressure to about 800mL. The combined concentrated

4dr6l50r[3|%etﬁéneb§ﬁ§i% Q\]ésssﬁ‘éshé@mcl:e %Tﬂldlsfﬂleg%a{’?@r' @- }45(5%L dried over

20 i L@f A |
progs d}“"hs 6. tﬁi‘*?rar‘e Ry A FYReSs Angler redyicyjpeessure to yield
pﬁWpMU@aeganeamlbmWnbo(dLS 0g, 22.4mmvol, 1 nolar
ratio), tetrahydrofuran (g} hdistllled wat er
(280ni) and barium h%/drom 8mmol . 2 nol ar
rati o) +{3ikr(é-berzoidligrinipenldtyheiperagn-f UP) ﬁthal] pehlota-oaxo-2,3-dinydro-
Ming a1k -460b- Myrmaadbérafmeemh at 69-71 C. During the

reacti r rr f or med. en.the

2 eacti gtﬂa F@P chgjf québ%% g‘(? Oéh 22 4?@3&% Wy%vgrirﬁffob’r {gtrplydrofuran
cddbel). distied-vatre <a$RﬁnhAmnérba(IQrommmxna@d@opgaﬁd 8rimepl. 2 molar ratio)
queBahest tbg@ﬁérlt@fbrra(é r@héﬁoh‘ Wt@%'aﬁ& 86hrddGbr A 4168.7191€puring the

TGRS BT Tah o Sa e o e
vigaetigmmixurgiis/eoozddo b%-304i an@ veatdri(2B9mLMvadded and tide quenched reaction
30 nﬂn?ﬁdﬁ SirRl r&afs il Shé bre@fﬁﬁaté@ﬁﬂogml\mb ;%gfage%rﬂlycﬁltpﬁi% YWlshed with

uct i.s used
TIP3 waler SPBmE) B R B aBeB s e A M. i s
VDX RGO dff ME&l@ItBﬁleéﬁﬂﬁO%@é#Bbﬁnum salts. This product is used without
further purification in the next step described in Example 3.



-11 Preparation 3
4-{5-[ 2-(4-benzo[d]i sot hi azol - 3-yl - pi perazi n-1-yl)

we@edwio3786 chl or o- 2- oxo- 2, 3- di hydr o- PCT/IB2003/004519

10

15

20

25

30

i ndol -1-yl }-4-oxo-butyric acid calciumsalt. The
product of preparation | (78.2g, 116.9mmol) and 95%
pure cal ci um hydroxide 5 (26:18g, 140mmol),
tetrahydrofuran (585nm) and water (1460nL) were
conmbi ned together and stirred for 16 hours at 65C.
The resultant reaction m xture was cooled to room
tenperature and water (600%Eparatitedl. The product

started- {tsxpz mtféatdw]tsamzamyl P8razR A0 BtyRS-Hidr&D-oRo-2,3-dihydro-
per on at rpom tenperature of at | east

ﬁ%‘ﬂ'ﬂfég%' @c arcgsclﬂcf Hhi®'cal ci um salt product was
[ soI at @de pyodfigtiof prparetinn WrStgd116.anmaelpdrer 9504 pdnelcpicaimdhydroxide

192%1 q@omsk?rtetvaawema%t Qé}wéaa er (%%m glﬁbowrﬁo.ned together

Thi s product conalnsvva \%&alon
i ﬁ,Bq”sF {qde?r 1% @t q_ ﬁr ey‘éﬁ éqspktﬁﬁwt (5qact|on mlxture was cooled fo room
4 tdnpefuré 4anBenatef Haosw) Ridagd| -T3e yprelicp atadzd no lprydipitaet Bnd was

ylcl)mg I%E] ﬂ%ro Eerlod of g,’an}flatl?r} at 4l_'oom te erature of at Jegst %%m'nutes The

egqsg}tant ﬁ?'ﬁ'#@o?ﬂtcpf?fﬂ‘ét ¥ag tsolated Wﬁétraé'P'bd’Mﬁﬂ‘e%f’V'th water (400mL) and
Paegiuraet edudm 6290°8dor b BagMBHokrs. ethiRaneduc &afiiHs)wa8t@f hydration

3 ted hydrochloric acid (20nm, -4.5
%'(8 trgﬁ% ?Lghlegre conbi ned together. This m xture was

b0| I ed under reflux for 2 Heamplest 79C. (Reaction
conpl eb?éb@ra‘lmofqa[fsgé Bynzomtﬁl%ﬁﬂylthpelFszlﬁpl 9? LEHYEE-chioro-2-

peak |on si de

PR yprodsol i Aofo Pl S A BBSR Bidpdeiiie
f i | terébe girodugi0Cf @nepatdiien red2tlRe YeXimada), Zé)hamot H530oiL) and 32%

etc&ﬁ:@&tatéﬁgmf%chﬂﬁ'lc az:QiC(Zome ~t1'5| Ed’ﬁfa%nﬁ%r@'ac%%bmﬁ Qogether. This

onbi ned om't enperature
i ‘FeC"ﬁ?écPHL*) e SRt o Cohebim 1 78S §Repstien parmRigtioBas carefully

afrioeitored bp etHLEdprotiuat rp@akiloasérasd é)tf ~T mmrrumjl@ pBEgiilé @Saction side
f F odQQL Le HRGA. 2t1"l‘1r8qeééﬂﬁ W{ﬂ%’ i gto~ 8 %nd g}éf residtie washed

ration, drle

d&’jﬁh |hﬂt %fhWb(ﬁQm'—bﬁbhma@ e filtra ddwqql;\ \gge cgpbiped and allowed to
Ctdol Whirdoen teinpermdte.s hwipral @Obﬁ'IQ)NWa§ Qbddd to2itiate crystalllzatlon after a

C%grg)%_f) %é’r\lﬁl%ﬁogg)orfe grtup] eslBenhut%%até(ic}m Efmpgra%ufé tl'a pro%Lft aé isolated
be gltrgtpn S‘Zas@d%th Weten (R00rgl)4and drigg 4or D BABIN L4BWUMIGRE at 75°C.
1ekf 19]@;264 4% THWhitk S feddidA Bdie bibdih%olidl 447, 1377, 1351,

1290, 1013, 7 6 596, 548.
e NVRCPBRSE S oS C. o B Sahes, 132630 £S5, Founci c.
75881;(H 5,277C58.04; N, 9B74% 538,), 30 6.95 (bs), 4.02

(Q) 3FPIR:(A189, 2084 08 Pk, 1'372§614563)62431'§Q?t ?’563%@4:'\')1 74, 1447,
01354065%&1)59 @3§712}1§19931%723 %ﬁ 71%'§9@P48 128. 81,

127 66 H-LRMR ®RISO, 400 MHz): 5 11.41 (bs), 8.15-8.08 (m), 7.64 (s), 7.58 (1), 7.45 (t,),
6.95 (bs), 4.02 (q), 3.69 (bs), 3.53 (bs), 3.36 (bs), 3.33-3.30 (t,), 3.23-3.21 (m); 2.65 (t), 2.48
(), 1.15 (t).

BC-NMR (DMSO, 400 MHz): § 172.51, 162.89, 152.81, 128.81, 127.66, 125.33,
124.74, 121.89, 60.79, 55.87; 51.27, 47.20, 28.15,14.76,



124. 74, 121.89, 60.79, 55.87; 51.27, 47.20,
28.15,14.76. WD 2004/037819 PCT/|B2003/ 004519 -12
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i azol - 3-yl - pi perazi n-1-yl)-ethyl]-6-chl oro-2-oxo-2, 3-d
I hydro- indol-1-yl)-4-oxo- butyrlc acid ethyl ester.
The conpound (15.0g, 26.Ommol 12" from Exanpl e 1,

di chl oronmet hane (150nL) and 5 5 %W v aqueous sodi um
hydr ogen carbonate sol ution (150nL) were conbi ned and
the resultant m xture was well stirred for 25 mn at
35C. Dichl oronmet hane (100niExampe2 hen added and

Sti rri g5 BRE-BRRd[HRUB 26 Qry-BiferaZif 1-yBleth{66hIorbEoxo-2,3-dihydro-

(%Qg_*ggﬁﬁ%§gm&” gmg%tgﬁ?racted wi t h di chl or omet hane

rate m t he aqueous | ayer and the
conbi ndde cerprpand €15 0gy 2¢-Ommelh édmviixempladt dichlprdmeth2@O(EYmL) and 5

Thm/wmb&lmfso?@@m Gydragedr ce\fa@%a@r h&QlotﬁV@BOerg-L @g}gsr/gd\"/nq%a d and the
m at e CcO u

¢ ST S eﬁswei'o{’i A or R L SR DB Brosteipn 0L s then
o@ﬂ@dn@‘d sticiog gaas tepitinged H0Q0 k). aihag Cadidhedeaction mixture was extracted
CWﬁtoﬂhloPoﬁ%ttHaﬁ@ (&S1doRLS 's%B@rgted %H AL atqnéoils At tah&’ rl)he combined

and the resultant c sta slurry_further concent
RS PAEL AR W R 4 O e THIUPSNGH QHRIe 2ver wes dred over
diacthdmue sediuna s@fate] filtegedsaml iconoanigatdd drideataeauna Bapprax@ehtdly100 mL.

aTY #e'tdfRenfME Ehu@%btgqu dﬁ;eﬁ)nﬁ‘ﬁg gﬂsé In@éw% éiieg rl:ﬁ{sgngation was initiated

|n|t|al y 1 sol at

nPHinsUtREs 98itien: angﬁh%@pulgpbﬁyﬁ@lcﬁwyﬁarﬁ@r &pipentrated under vacuum to

awlﬁcﬁyﬁ itHerremeinder f Rd dBlotofethand: I Hd lid Waatilir&Bd Wabdried in a vacuum
Ldi R and the resultant crystal slurry further

concentrafed under vacuumto renove the renmni nder of
t he diResveelizatianm Aheinitigiydsqiaied frpdugt wed diskolvad infthé mirmied amount

aBﬂhdﬂ rdicﬁldroH’étlﬂné/ afd HEBL U@ E wab a@&e@ un%m%mwa% lgtlated and the
ee%gl an 8%’?1%[ shﬁry f9 % ggnci%traq?_q u@evxacuefp to éenﬁve tRp remainder of the
1dicgromgthare. Fhe pHfiel Rolid2@8 Jiltra28 36q diR8 IiPa vacTiBR, ovdr6& BO°C.

1638, é%ﬁ%g@”‘]‘@g re%ﬁrzg) .C, isg%% Hé%dz{(? Céi%gésé\lg 6%398 é%?%ound c;

6% é%§715§§67215\—lﬂ\9\/§§§ DRB6, 400 MHz): 6 8. 10-8. 05
7FBOR: (2083, 2B355281) 1730, %657( 1688, 65625149W) 147, 0462 €222, 1386,

( g‘?@ G§63 ;irgwé% 9%1( %% %{/8%?)92838%-@9( 9%9 f%é”’%tg 583.
163. 54, 'H- -N SquZMHZ)IQQ 188.051(n8. 689 (s)1D.35 §4,7.43 (t), 6.75 (s),

g@ég@, 3.58(),913-388 (B 2. Q@Qs 4464 (153 2% (%)52 133y, 48. 93,

4-{5- [2%3%%%&@3%1“?’%% 251035, 353 B pER%i 435471 1P8ERY128.68,

| 12684 HRBRG-124320122,88); 60.4hY,BB®1, 52.33, 48.93, 31.95, 30.27, 29.88, 14.79.

i ndol -1-yl }-4-o0xo-butyric hyl ester,
yric ashiohl

hydrochlorlde sal t. sal t produced in

Pr epar 13-@r4-benzofsiisatigzol-ty!pipsezing sgtiy)-6-shigro-2-oxo-2,3-dihydro-
indol-I-yl}-4-oxo-butyric acid ethyl ester, hydrochloride salt.,

The barium salt produced in Preparation 2, (21.0g), ethanol (550mL) and
concentrated hydrochloric acid (6mL) were added together and the resultant reaction mixture
was boiled under reflux at 78-80°C for 4hr. A further portion of concentrated hydrochloric acid
(4mL) was added to the reaction mixture and the heating under reflux continued for | h.
Ethanol (1 00mL) was added to the hot un-cooled reaction mixture and the resultant mixture
stirred for 10 min without further cooling. The precipitated barium salts were removed by hot
filtration and washed with hot ethanol (200mL). The ethanol filtrate and washes were

combined together and concentrated under reduced pressure. Hexane was added to cloud



concentrated hydrochloric acid (6n) were added
together and the resultant reaction mxture was

whoeiokessunder refl ux at 78-80C for 4hr. A furtP€r/IB2003/004519
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portion of concentrated hydrochloric acid (4nL) was

added to the reaction mxture and the heating under

reflux continued for | h. EtH&nol (1 OOn) was added

to the hot un-cooled reaction mxture and the

resultant mxture 35 stirred for 10 mn w thout

further cooling. The precipitated bariumsalts were

r AP il Prpdurd solids iprecipiiatedirona Aelutings Hbel Pigcipipterbsolids weniedsolated by

( 2MRAdn and tAed eidaanRlurh td ididbrediRn 4.64P6H98sveMiobbrocess steps.
conbi ned t oget her and concegtrag 9 under reduced

pressure. Hexane was added d WO 2004/ 037819
PCT/ | B26(§32-(0adzold]isott Bazpbs-yitpingrezint-yhretd Gt chippd-2-080-2,3-dihydro-

Pridal- @ys@t&&bﬁt&mmkwmesterTmer&heﬁa&éentat ed solids

were isol at ed % ra)lélon and dried under vacuumto

yi el d ;'?’88[&9%’“ Eéﬂ“pl%é 199l TPRRT: Jr By RAVplgRfy was dissolved in 2-
EX"%\WI ¢-prbpanol (27mL) and concentrated hydrochloric acid (136 uL 1 molar equivalent)

eﬁéﬁ a%g(tﬁkhnrh.&ﬂéﬁ‘c[égalclﬁpé&@?ezd%ﬁteg |rythe %H%S!fa%é pange gé ) 100°C for 4.5h.

- OXO-
| ﬁfd'élreaci'% Jiauer oyes-ayewss t%ccz@bitq;quomotsumnatte%treﬂwe range 15-25°C and
h)&ﬂtlmh\l\lﬁéd d@mﬁﬁlbvbs ad8R Frted dUSdrio®Tor BXANR! Grafulatioh- tAE product was

nre‘cicﬂawj by f'%rradoﬂ'aarvgldr'%(g% Vaﬁﬁ%” m%ﬁlggﬁég‘g'lt %ﬁ )nlygr gchl oric

acid (136 L, 1 nolar equi vabxampleS added and t he
resul t afqts %%ﬁh(?&]ls%éﬁdm%l Qﬁ@’&ﬁrﬂ%&l?btﬁﬂ% -8 HR-# B Qihydro-

e reac |quor was

a|'frdg&|£¥§ qodypc ‘P%J MEBHheslenBere9pde 53 ¢ he range
15- 25CTaadrotiGct df Preddredomat Erogf, biatianolaimla cde duftididne tor@entrated

p@\%regwlo?lt: a%é \ﬁ%rQ ad@eroafaﬂet ILfMﬂ tBQ?ee{%g&dM%urms avdlc b& test. The

|solate g tration an er vacuu
(qgg wsebcged under reflux at 63-65°C for 24h. The reaction mixture

4-\lb{a50{><ﬂec( b-rbem wojpdldiseinthamabe 35-4°cring iisBfddrwatery(borill) BYded and
l ]thde TQ‘{E o{tlfre%ffos)%@ n‘éh% tﬂé E@frg)e% dJr %nﬂe 15-25°C, Product solids precipitated

ester,
h;ﬁremcﬁeﬁt'%r iselated &y f'”fatms awerlqﬁm@m(yecwfn theid&chtowozﬂg (49%).
(1.09), net hanol (26m_) andeghipld €1 ent concentrated

hyd
act: G G e B S h L Rl bl o amvaro
r énget1-ghd-mxoxauirie awasthblcﬂsteech\yoirndtmde edii ux at 63-65C for

24h Thee bRABGL 0P BxdMpid 5”(@11 S1 F%ﬂoﬁ%a%%nf%h ethanol (27mL) and
era e in the ra?‘?,?]) C and distilled wate

( SEREN BTG pHE (5Rrd (¢ [T BPURA e Ieax fop 24 i the

t hmnrteatq]e rage 7@ -8@0gDidBeRbéier RomOueds siokd ttsthe hot reaction mixture

ﬁ@ bcﬁ’iﬁe %%g%oz&riﬁgﬁln@hgpdltrgtlbr? n'I'hg fﬁl%ltea\xlﬁsdcog%ggdr hErr e?\& é)&?iuct solids

drie er vacuumto
E)wgﬂep\e@atsd by filtration, washed with dlstllled water (20mL and drled under vacuum to

4 yiehl-Z08m§ @B2bvnzo[ d] i sot hi azol - 3-yl - pi perazi n-1-yl ) et hy
I']-6-chl oro-2-oxo-2, 3-di hydt
i ndol - 1-yl } - 4- oxo- but ric arcramerhxg le7y| ester,
hydr oc Rréperatien eid-{5-2thBeipplotivttazet3-g-pinepsizin-15y))- g1 B-gripro-2-oxo-
1 2B-diyalo)indbR $-y I o6l by fid bRt g Nédter (R disbhioRR G alt.
The calcium salt product of preparation 3 (27.8g, 53.2mmol), ethanol (530mL) and
32% concentrated hydrochloric acid (20mL, ~4.5 equivalent) were combined together and this
mixture was boiled under reflux for 2 hours at 79°C. (Reaction completion was carefully
monitored by HPLC product peak observed at ~2.7 min and a possible reaction side product

at ~5.3 min.) The reaction mixture was filtered at ~70°C and the residue washed with hot



25 concentrated hydrochloric acid (0.5nL) and the
m xture boiled under reflux for 24h in the

wWao eovpesmiure range 78 -80C. Distilled water (2B0i/)B20@38004519
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added to the hot reaction mxture and solids renoved
during the hot filtration. The filtrate was cool ed

further and product solids wede isolated by

filtration, washed with distilled water (20nL), and

dri ed under vacuumto vyield 200ng (32% . 30 Exanple 7
Prepar ati on of

4-effenel A5Qral) é nZBCdThesiirate andovash-were porphaneszind -allowdd)to godi to room

y|tém;§eTé1m|eQN9te2(1@6rﬁt) was added to lnltlate crystalllzatlon after a perlod of granulation
rc a

2
o5 BN B SRR PRV Lo ar e S Er i€ op i g, weshed
prvéih avaddr i(t00MR) 2T dridg, forSBdBnmmal vacuuat bancdt 7653 Mg 188y 64.4% Off-

3%%tggr}gﬁ%hrﬂeegom%g gchloric acid (20m, -4.5

equl val en i'ned together and this 35
m xt ur €2hksClHaPIewavirgef: 5@9’1‘5 Uk 5124+ Ch 1R@8r N, 8F0;$9E55. Found: C,
( Beaait,ap7eonm.e4;ingp.ewas sear ef ul |y nonitored by HPLC

et | CTAERER028 Bthe” hado s7og! Bog? s S8RE JoR1 s, 1474, 1047
mitRT A 85 WAZ00 1 1591038, Y13, 99@,(37én7d36th1§ $96sp4bue washed
wi th hof;. W@%%Bm) %CIT1/41E(8903/1994)§](9\ 7&4%t7%§38'745 (),

oS A 13(§3K%rﬁ36t(€ﬁp%?’%r?1§%t) a8t (), 555 (), 2.4
(a5 t)was added to initiate crystallization, after a

Pemer st R EHsY s@ﬁcwﬁ%{;aém?%-%21%%%%‘#1‘??3@Lﬂ%""ﬂe, 125.32,
WAZhE 1218, ﬁO\K@t@rW(fﬁmrr’E?}ﬂhﬁ&JﬂM-é@ for | day in a

vacuum oven at 75C. Yield 18 ,e§4 4% O f- 5 white to
N404S requjres:

ggd?gsgpf%%l %gg[)fog{%,ﬁ%lﬁbggo[ ,otrge}z?b3 g-pipgrazin-1- %‘?}M -6- Qij'loro -2-0xo0-
53.351hydig-indol-2-gt-4@ixp-batgricOtid eyl &t67; S, 5.28. FT-IR

3149, %ﬂéﬂmd&@gﬁexa%?éq’or fiple ﬂ@ggs %%ol)lgg@%ror%%g% (150mL.)

1494, 1474, 1447
987 5 §pyv aguggus gadium B@@ges&@r ongte 39tV S0mivisEereA9bined and the

M‘da's)JlianB mbdurd Ivag @)l stlﬁedlﬁr 85 Bfin ai¥5°C7 DRAlokoethake gﬁ)oﬁ‘ﬁ_z was then
3] @%d%gg}ﬁmgg%%% 25{ for 30 m»g(%g;bsc ﬂg Eq%?t?c)n’zqigtgr%ma} ?;f&ra’cted with

2 digigoro(nethane (216 1¢0amL.), skB4CathiilvRof EhdSayued@lapdrizhd te combined organic
17a§er5ﬂashé(§\%rtr8%atellg2x &me&zﬁe%shétgérggﬁ% la%%raﬂa%?ﬂned over anhydrous
2 godilgn fg{lfa’;% flltq_rsd Eg%ﬁmcgntgtqﬂr lggarr YASUHRA tgfapprOX|mater1 00 mL. To the
4cér&erﬁt%{e( thuBanaioddcce®oitritd (8000 E)3vasl adpéd) efyatailizatidn Whs inig4td during

hlg, agfdﬁm Qhe th% r(9 ﬁ’alnt cry?tal jlurr% furtBer c;/)ncl:entrated andef }/]acluum to remove the

w"defrgfretggF@a'e@metbﬁn%xamﬁ@ldlwaﬂfllt@tmdedﬂpd(n19 \@guyum oven at
26e°@mol ), di chl oromet hane (150mniL)

Recrystallization: The initially isolated product was dissolved in the minimum amount
of hot dichloromethane and acetonitrile was added until crystallization was initiated and the
resultant crystal slurry further concentrated under vacuum to remove the remainder of the
dichloromethane. The purified solid was filtrated and dried in a vacuum oven at 60°C.

C27H26CIN4O4S requires: C, 59.94; H, 5.40; Cl, 6.55; N, 10.35; S, 5.93. Found: C,
59.66; H, 5.71; CI, 6.72; N, 10.58; S, 5.97.

FT-IR: (cm™) 2983, 2839, 2812, 1730, 1657, 1638, 1562, 1490, 1470, 1462, 1422,
1386, 1282, 1263, 1240, 1153, 1121, 1037, 1013, 991, 940, 892, 799, 739, 668, 646, 583.



and 5 % v aqueous sodi um hydrogen carbonate sol ution
(150nm.) were conbined and the 20 resultant m xture

woam408dslo stirred for 25 mn at 35C. D chl or one¢ThEB2003/004519
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(100m.) was then added and stirring was continued for
20 mn. at 30C. The reaction mxture was extracted
with dichloromethane (2 x | OMt), separated fromthe
aqueous | ayer and the conbi ned organic |ayer washed
with water (4 x 200nL). The washed organic | ayer was

dried qver anhydrous sodiumsulfate, filtered and
concent PR @J‘%ﬂ%r‘mﬂ}%@b Bt 18-Sl Gfelsle PB () 73, ()75 (s), 4.01

t [t@), 259 GYIICBIE. 085S, Zdlr,l{§) 2bi af) e @cgﬁpr@ﬂ trile (500 ni)

was add nwas initiated du
addi t i o?“%ﬁd@?@ ‘{é’ﬁj@ﬁ‘%n? 163-9%t !aﬁ3 % d?%{f‘f@ﬁ%ﬁeﬂ% 68, 128.68,
cdRtehtizared2amelan 8@ GaMM 38w 11 ENEL/ @8.b%) & 1.95 c3ved7 a8, 0f 70.

t he di chl or onet hane. Th| S s%j&&ﬁs filtrated and

dried in a vacuum oven crystallization: The

i ni tialrtylg @oﬁe&@ﬁ'sa%aq;&vl B agin-4y ettt chionotReoxo-2,3-dihydro-
nindblAtiyl)-émowinttyric 36id afydlaerloride 6l or omet hane and

acet on '1115 | claf%ialmagalta&gg\gt %F%iellpara[lé/n %342!) 3’&' ¥ Wt q{@r concentrated

initiated Crys
c N ria eeld (1Amer2. %@Luaalwt),oande/mre(?sqm r\e¢ralcnrdblnecbifogether and

t Bﬁ*reddﬂv@ﬂgﬁf &0t AN reshitfit FEéEﬁofn'n%gtur%%dsda mw 58416810 room
4 ven_at 60C. C27 S

eanLPeFaéLge a@p w%tgr ég m%.ma %ed4'6he @pducgwgssgrawlatgq)gtgggm mperature for

5atg[gast|:‘tm mihuteS, Thé Bes6iGnt bkodbet Mlgs iEdlated by Filtrahibn, Mash&d with water

SOy P Fnd 0 08% (5 ke g, o

1%d *sh biomysolid 153 1121, 1037, 1013, 991, 940, 892,
799, 739NMBEBMSOA B0 lﬁﬁ% 5\@242@9)46%? 9g. 07:8,08 (M), 7.73 (5), 7.65 (),
5 105 02 il 585 el BB ©%, Ba7 (o), 3%0%3) 2o LN 278 (bs), 259

4(bQ)1 2.4p @Ps), 2B95Bs)(s), 3.13-3.08 (M), 2.95 (s), 2.54

(t), 2.48 (s); 1.14 (t) 1,«11 (DVBO, 400 MHz): 8
173.50, 163.54, 152 8.68, 128.68,

127. 84* {51%4?@20@220”‘?@20' iﬂfl@@z'r@bylhqthyl IERCHiRro-2520-2.3-dihydro-
4@d<9—3-yl}3110x95wty8@a<ﬂd7,m%@ylﬁ&saltl4 79. 5 Exanple 9

4-{5-

| a{zo E"I?he(cfé'l e per q(ldul:t o?%n{gfara&lcw 10@ &%? Wl)z‘[ets%d@fugarb(% mL,
i Ve G5 "Ptﬁdiﬂd r&eﬂg}any sutfqm@cﬁcweyarmb Taft palviateptl mechéambinge together
Saldtstiréeovadlight btransmdnt teﬁlb@gk‘lﬁ‘é ok reuRRRbRALLA Q/a§ isbad %{ filtration,

chl (7.9
3\1%5%8%% IR ? &8n?—g)n§tnét éj f”ﬁg%ﬁf“%?‘g %Jargeli llf)@at 16 hours. Yield
t%@%ﬁﬁ"ér Oﬁ'M/éi'te tnmgfﬁtbrqwn@dlldover ni ght at 50C. The
resul t@DNMm@MhboﬁdeﬂAPé ug §8 %@ﬁii g“o?d 55 ‘9@@ ér%?‘?'s%‘zt) 6.98

(S 28 ‘{ha% erature an wat e

pPHatrdf ( H¢-ahiiad-e43-83 (ModRe-BdRpet 16827, 2.58t2.50 (m), 2.43
| €885 1K), N(g), @86 (shhe resul tant product was isol ated

by filtration, washed vvltk\E -1 (100m.) and dried

under vacuum at 90C for at 6 hours. Yield

15. 2g, Prepaygtiopsof i p{2(4-Benzo|disothiazol-3-yl-piperazin- 1-yl)-ethyl]-6-chloro-2-oxo-

2,3-dihydro-indol-1-yl}-4-oxo-butyric acid decyl ester, hydrochloride salt.

The product of example 9 (4.0 g, 7.28 mmol), 4-dimethylaminopyridine (800 mg, 6.55
mmol, 0.9 equivalent), N,N"dicyclohexylcarbodiimide (2.0g, 9.46 mmol, 1.3 equivalent) and
dichloromethane (25 mL) were aded together to form a dark solution. Then 1-decanol (1.5 mL
, 8.0 mmol, 1.1 equivalent) was added to the dark solution obtained above. The resultant

reaction mixture was heated to 40 °C for 3 days. The product was isolated by adding

dichloromethane (40 mL) and water (20 mL) to the reaction mixture. The organic layer was



to light brown solid. 15 '"H NVR (DVSO, 400 MHz): 6
10.24 (bs), 9.55 (bs), 8.07-8.03 (m, 7.73 (s), 7.55

W@ 2004/03781%2 (t,), 7.27(bs), 6.84 (bs), 6.63 (bROT/IER0eB/004519

10

(bs), 3.20 (bs), 2.95-2.84 (m, 2.73 (bs), 2.59 (bs),

2.49 (bs), 2.39 (bs). Exanple 10
4-{5-[2-(4-Benzo[d]i sot hi azol =18yl - pi per azi n-

-yl )-ethyl]-6-chl oro-2-oxo-2, 3-di hydro- 20

i ndol -1-yl }-4-oxo-butyric acid, nesylate salt.. The

cal ciumsalt product of preparation 3 (10 g, 19 5

m¥BParateqd ang Blﬁgﬂrvmsfﬂﬁda\ﬁlfh( w&Eem2 x 2Gyat-EFhe WSshed proaaindayer was dried

mbt/éraémyarudjsf Qcﬂildﬁn 8Gfatt, (ifforbd Bhd cdndentidtV ’coahr?r'ﬂats)s iN&I @acuum rotary

0 nd S red overn ht at
SRS I il el fopPiente Rdiuatiived Bipagh
f|ItradeWﬁwm@%ﬁmwmW@Mhm@mﬁﬁMHter (30 nmLs) and dried
under \sagiy gﬁaséf%nﬁ;a b@rsoact nho%ﬁéshal@ Jiﬁwééetaté( ' e' d 25
5.4q, 40 ite t brown solid.
( DVBO, é’erﬁ %’gecf%gi‘“d 80“29“tf§tef2t°(?{>ff°x*?‘96% 5§ ngjg of ethyl
( @petaty b5 fbtz(ry §ayap6ra&81 Hebanes whrelatidédiYintil &li8slpracipitte( MYranulate for 4 h

aﬁ@fn?er 3\§/a§monds'3\m%45o31zl_1§r H(e@ng@ Sﬁf'lt?aie% d('Q a%/g)%&n?P\%g at 80 C
11 réé hp‘F 8}@ pEgduct ( 3g) as a purple brown fine sollj.I

4- { 5- [ ZT(R+{Behzofaid) 20t hissa 0l728-4be, Pidpe 1asd, Nabo, Vish 1 elkBo. 1258,

yl I
1%’.6261 d?%PP%dZ?QIO@P?G 28&x0- butyric acid decyl
ester, WM%G}M&@@@ WEb)t 5 TS (pslodwet (dpf7.7exmap|7es49(t), 7.41 (1),

(4 2@(b9) 7?9%@) dﬁﬁ%é 6.42 BT%td%y P AR QR4 47 28 A(H0Bs)Mo9-2.96 (m),
NZ% &S%F%Wé&%% g%sbaéf’ (S ﬁ@ (@2 16§ (A 4Pebshibl 7, (bg), 881 (1),

equi val ent) and dichl oronethane (25 m-) were aded
together to forma dark solution. Then 1-decanol (1.5
mL 35, 8.0 mmol, 1.1 equivalent) was added to the
dark sol ution obtained above. The resultant reaction
m xture was heated to 40 C for 3 days. The product was
i sol ated by addi ng dichloronethane (40 nL) and water
(20 mL) to the reaction m xture. The organic |ayer was
WO 2004/ 037819 PCT/1B2003/ 004519 -16 separated and
further washed with water (2 x 20 nL) The washed
organic |layer was dried over anhydrous sodi um
sulfate, filtered and concentrated to dryness in a
vacuum rotary evaporator. The resultant black gum
(6.43g) was dried in vacuum oven overni ght.
Purification By Col um Chronmatography: 5 Stationary
phase: Silica Gel 60 A nobile phase: ethyl acetate
Fraction 1 to 7 were collected and concentrated to
approximate 50 nL of ethyl acetate by rotary

evapor ation. Hexanes were added until solids
precipitate. Ganulate for 4 h



and filter. Wash solids wth 50 nL of hexanes. Dry
filtrated solids on a vacuumoven at 80 C for 18 h.
wabiog/osfsior ded t he product (2.3g) as a purpl e PCDWB2003/004519
fine solids. 10 FT-IR (cm1): v 3320, 2924, 2850,
1724, 1609, 1473, 1454, 1420, 1381, 1350, 1258, 1162,
1024, 907, 863, 735, 703, 666;17584. 1H NMR (DMBSO, 400
MHz): 5 10.29 (bs), 8.04 (d), 7.70 (bs), 7.54 (t),
7.41 (t,), 7.25(bs), 7.19 (s) 6.82 (bs), 6.62 (bs),
5.58 (d), 3.93 (bs), 3.47 (s), 3.35 (bs), 2.99-2.96
(§eckinig7 (bs), 2.73 (bs), 2.62 (bs), 2.49 (s), 1.71
(d), 1.69 (& colmpdbndditeforbuib/ (bs), 0.81 (t). WO
2004/ 037819 PCT/1B2003/004519 -17- W claim 1. A
conpound of the fgrmuhka N NNO S C N --- Q2R
A pharNmceutical |y acceptabl e acid
eNeot/ wher 8iAR s—selected fromthe
i ng of hydroge al ky CO to Cl10 ; I

e 8 an int ege{: ez &1 —2." A conpound
according to claim| where h Rl is ethyl. 3-/éOR1
process for preparing a conpound of Te+rp@Hg N N R0
Cl N---C02R /C(CH2)n 0 conprifing realting a
conpound of formula NN HO N1 O -(CH2) n CO2R~ 11
1@r @ pharmaceutically acceptable acid addition salt thereof wherein R' is selected from the

S group consisting of hydrogen and alkyl C, to Cy, ; and wherein n is an integer from 1 to 5.

2. A compound according to claim 1 wherein R is ethyl.
3. A process for preparing a compound of formula
/N
N N :
|
I
s Cl N
| | _CO,R'
//C_( 2)n
O

comprising reacting a compound of formula

N N
©i( T u HCI
N o)
s’ cl N
P C—(CH,)—CO,R" |
10 O

with a base wherein R is selected from the group consisting of hydrogen and alkyl C, to Cyq ;
and wherein n is an integer from 1 to 5.

4. The process of claim 7 wherein said compound of formula Il is prepared by
reacting a compound of the formula



with a base wherein RL is selected fromthe group
consi sting of hydrogen and alkyl C, to C10 and

wob@resms1n is an integer froml to 5. 4. The prOUEBRS0304519
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claim?7 wherein said conpound of fornula Il is
prepared by reacting a conpound of the formula WO
2004/ 037819 PCT/ 1'B2003/ 004519-1818- N \-~ NIN O O M2+
Cl NIl //U(CH2)-nCOO0OOIIl . 2 wth an al cohol
of formula ROHin the presence of concentrated
hydrochloric acid wherein M is Ca or Ba; and RL is
sel eeted fromthe group consisting of hydrogen and —
alkyl ClL to C10 ; wherein nis 1 to 5. 5 5. The
process of claiR8 whgrerQ said conpound of formul a

I/ 111 0C( sc N o4
WQQORY |V O with cakgiuymhhydeosi@e oo bar i ui
hyd oxi de wRerein R2 is GCICLO 3 kyINand nis

integer from 1 to 5. 10 6. The pro g if
wherei n sai d conpound of formnula IV//|s rf é_b

reacti ng a conpound of fornula N NGSAN Ci OV D_Jz I

with an alcohol of formula R'OH in the presence of concentrated hydrochloric acid wherein M

is Ca or Ba; and R' is selected from the group consisting of hydrogen and alkyl C, to C4, ; and
whereinnis 1 to 5.

5. The process of claim 8 wherein said compound of formula il is prepared by
reacting a compound of formula

/ N\
N N
| ' l ﬁ 2
N 0—C—(CH,)—COOR

Cl N

|
,C—(CH,),COOR? \Y
o)

with calcium hydroxide or barium hydroxide wherein R? is C4-C4o alkyl and n is an integer from
1to 5.

6. The process of claim 9 wherein said compound of formula IV is prepared by
reacting a compound of formula

@W” MA

with an anhydride acylating agent.

7. The process of claim 10 wherein said acylating agent is an anhydride
acylating agent having the formula
RQOZC-(CHz)n-ﬁ:-o-ﬁ-(CHz)n-COZRz vi
O O

wherein R? is C4-Cyp alkyl and n is an integer from 1 to 5.



H wth an anhydride acylating agent. 7. The process
of claim 10 wherein said acylating agent is an

wa@piwdsisde 15 acyl ating agent having t he for nedEHIB2003/004519
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15

R202C- (CH2) n- ~-0-T(CHA-C02R2 VI 0 O wherein R2 is
Cl-ClO alkyl and n is an integer from1l to 5. WD
2004/ 037819 PCT/ |1 B2003/ 004519-19-19 8. The process of
cl ai m 10 wherei n said anhydride acyl ati ng agent reacts
with the conpound of formula V in the presence of
magnesi um bromi de-diethyl ether etherate and an
or gani & basdhe@roceseof slaise 48 wherkincseigi aphidrideaeyiaing agerit deacts with
aniheyebrripdéndadt yoratila VOn 8@@dsehde df RRgneaiut BRIk QQtrﬁﬁé{ﬁé‘cherate and
tggofig%m}é a0 CHXRG (CH2)2 C VIT 11-(CH2)

e process of claim 12 wherein sal d or gam c
base i §- tri dhtylrepsshef clailn 1Thehepriro said sanbfdridk adcyiatihg agent is the
whenhyiide fding tFefus sel ected fromthe group
consi sting of alkali netal bicarbonates, alkali netal
carbonates, C1 to CG6 t)qal Kyl am nes; and 10

het er occhIZId ®§G-£€6H§)54—66t &C—HCHY)3- fg}H p consi S\:{ ng

of pyridine, lutidine a ¢|collne he proce of
clai m 15 wherein said bgse.is sodi um bi carbonate. 13.
ti n havi ng neurol eptic

A pharnmaceutical conpos

acti vi tIQ COMMé prdtddg of BAm 1QW@M@ld%%ﬂk@'&@lsﬁr%tf%lamlr@ 1
he tr.eat f neuroleptic

in an untr éef froec:gS \ég I| o
di seases i 2R 88\[&. cWqrein é@@e FbiSeselegtad; Em the group
150nsisting of alkah metal blcarbonates alkali metal carbonates, C-1 to C-6 trialkylamines; and
heterocyclic bases selected from the group consisting of pyridine, lutidine and picoline.
12. The process of claim 15 wherein said base is sodium bicarbonate.
13. A pharmaceutical composition having neuroleptic activity comprising the
compound according to claim 1 in an amount effective in the treatment of neuroleptic
diseases, and a pharmaceutically acceptable carrier.



