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Background This invention rel-ates to prodrugs which

are acyl derivatives of the conmpound 5-(2-(4- 5 (1,2

benzi sot hi azol - 3-y1) -i - pi perazi nyl)ethyl)-6-chloro-1,3

- di hydro 2H-|ndol 2-one (here| nafter referred to as :

. £ i 303-¥L R GPWERAZINYELJETHYL)-

addi t B-@?{L@)ﬂ'dﬁﬁdﬂﬂtﬁﬁ—ﬂﬂ-ﬂ#ncﬂ_ é’gﬁgﬁﬁ\me h%ﬁ'n"oLEPTlc ACTIVITY
preparation an

the invention have neurol &ack¥oWEtivity and are
t her ef dihis insefiat relak:s &irbdGgEaIMRhH Ia%%cyl%hﬁ@desﬁifﬁe&ﬁmpound 5-(244-

PQ? ng gg%wlézﬁg ?ll-g-%%\e zmyfelhyl? ~chioroq §9 E‘Pa" l’-I-Ellgi—mdc:i-z-one (hereinafter

2 f%ferd%iﬂd%zyaﬁd@nq)mhmwacaw petenipbie- #&id iadiifio Salivethereof, a

a[pfd&@d%a‘ﬁy(ﬁﬁl?bﬂé)ﬁ%hdheé’nazd M&hetbfofthBi Hse, QfngJerflds of the invention have
e. at es_Pat en E

P BBEHE By B fotidls ot SOPRORIES sai t of
zi pr asHdtede Staéesp (Patset ot OF,9351960,p diegiaseat then compound  1-{2-(6-chloro-

10 pﬁ@ﬁﬁﬁ?&'@-@dﬁﬂh-ﬂ%ﬁ'@?@ﬂﬂ Q%.r{o&erhé%@é t@}Jﬁg @t g g@ﬂ@eméﬂ‘fs s a pro-

treat chotic dlsorders
' ng%P%é% di scl oses an aqueous based process for
pr eparlUrrlgd Sighes. Retérd dloes,3 230h, dm‘clatséaaemafr@ham&&é ﬁyue&monde salt of

%r&s@&necr‘taaﬁrgés? ?Jr ‘iZ‘tQ EJI%Pé ?tlon e@%macedt{agl {% alltl e}leogﬁndl ahmethod

r'ef erence in
aOff’P‘l‘tﬁﬂp%V%‘él?td'S"fqﬁ@re i s. provi ded a.conpound of t he

15 f or nulumited $tat8s Fatdaf NY. "5@@@@@6 AidcfIsles aaoa&he@ﬁs dased procéss for

" PRI SRlgRERL) Y ECH B8] GuBliipRai e Gk Paens & torty

d@ﬂﬁmoéﬁfﬁdrwf@‘ﬁeh‘}@ndgermetmt hyl, ethyl, n-propyl,

i so- propyl n- bUtY' es%nﬁiépzdfthetrﬁfehrc}ﬁmyl 1- pentyl
2- pentyl Eent ptyl, n-octyl,
n- nonyi 12 AigEaspect él??ﬁe‘éplﬁ?y!de@ corapagadef thnfrmubiner ei n N

is an integer of 5. 25 Preferred pharnmaceutically
accept abl e aci dNaddl {-ef~sal t.s of a conmpound of
formd=sl __are | ec; = . consisting of
byl ate, B , succi nat e,
besyiNate, citrate, Aa at e, JardOsul f at e. The!

t pf ef e ed salt is tHB hyd .ochl Fide ;,—COR
‘ . (CHz)

0 - O

or a pharmaceutically acceptable acid addition salts thereof, wherein R' is selected from the

group cohsisting of hydrogen, methyl, ethyi, n-prdpyi-, iso-propyl, n-butylssec-butyl, tert-butyi,
1-pentyl, 2-pentyl, 3-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl and alkyl C, to Ciq; and
wherein n is an integer of 1 to 5.

- 25 Preferred pharmaceutically acceptable acid addition saits of & -compound of formula i
are selected from the group. consnstlng of chlorxde mesylate acetate #fumarate, succinate,
maleate, besylate, citrate, tartrate and sulfate The most preferred salt is the hydrochlonde
salf.

A preferred subgroup of compound | is the subgroup wherein R' is selected from the
30  group.consisting of methyl, ethyl, iso-butyl and deg:yi and nis 2.



salt. A preferred subgroup of gonpound I is the

subgroup wherein.R is selected fromthe 30

groupconsi sting. of nmethyl, ethyl, isa-butyl and decyl -

and nis 2. -2- The.nost preferred conpound whi ch may .
be prepmietlodt préflesy dansRniMvihitnt M8y BEEFBRtred MY QBdotddRce with the

4 PSP YRR bt A CaprrAdiapiaze Py R g %@9% -0%0-2,3-
] <Bweratinsiob-}-drowe-But@ic acld ethyl ester, hydroch!ortde salt. :

dl hydro-indol - 1-yl ) - 4 0xo0-butyric acid ethyl -ester, o
hydr oc I a second aspect, there is '

provi dngg écgg%aégecg tl}effrls BrEpet 7 Argeass s risparing a obmprcued of the formula
formul a NN , N O- . N] ---C02R? O CG(CH2)n

conpri si ng reactln ‘a coqy d of the formula NN ~-~

. CT-( ~2 W th a base
wher ei nfjRei \d"f(om the™ g onsTsting of |
hydr ogely apk al Ky - to ClQ a l-R=@s an

. integer 3 I'n a thigrd asgect NThere is

"provi ded a pharnaceutical CONposi t| on hhw ng _—CO, R'.

neurol eptic activity conprising. the “LoTiffellpl] as

- defined above in an anount effectlve in the treatnent

- Gbmpiisngreddting & CoihRRaBEhe forfida 8 phar maceuti cally

" acceptable carrier. Disclosed is a conpound of the
for mul-a 11 th4t - be prepared by reacting a corrpound

- S, C—(HZ)116 with an.

1f orvmaa R- OR- T Reeyp nce of ., op

ed hydrochloric Jim d V\,herel n is Ba.or Ca,

<Sel ected. fromthe-gro 'O'ﬁ‘ 'sting of ‘

hydrog.en§ and C, to O &al kyl .
| //c———(c:i-lz)n
O

‘“‘\Co R'.

with a base wherein R is selected from the group consisting of hydrogen and alkyl C; to Cio; and

wherein n is an integer from 1 to 5.

~In a third aspect, there is provided a pharmaceutical composition having neufbleptic
activity comprising the compound as defined above in an amount effective in the treatment of

~-neuroleptic diseases, and a pharmaceutically acceptable carrier.

Disclosed is a compound of the formula 11 that may be prepared by reacting a compound of
“ ‘the formula

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 eonsisting of Kydrogen, and Cy to'Cyg alkyl, '

The compound 11l may be prepared by reacting a compound of the formula
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fornmul a RZOZC-

et al

Woezeoeopsend |11 may be prepared by reacting a

conpound of the fornmula WO 200 4/03 78 1 9 PCT/IB2003/004319
PCT/ 1 B20031004519 -3 UJNI1 | OO NI C NO

-1L(CH2)140 2 RIV j SN OTG--(£Hz)- Li ORZ O

wherein R2 is Cl-Cmalkyl and n is an integer of 1. to

10, with an inorganic base having the fornmula MOH) 2.

Mis Ba or Ca. The conpound of formula IV maybe

prepared by reE/cw\n a co und of the formula S C

N V Hwth afi anhydridq atj| ng ag@t havﬁthe
' e HOLZIE O
kyl ano‘@;|315lnt ROy

23

wher g O o a

.proqe fir epari ng conpound of for Ehe

pr ef exF ddse is selected g

consisting of alkali netal Dica rbona alkall met al ,

carbonates, tertiary amnes such as &1 to C6
t r Whrkipl 7% Ge€,o alkytiamed RIMGHEhdr G Wa5Ko, RARES i g gése having the

pyfoy-,ﬁiumm(on UididbRg @ picoline. The riost pre
base is an ‘aqueous sol ution.of sodi um bicar bonate. R

int al cohol -OH is selected fromthe-group
consi sti carap gpd g WUIﬁvlmqyd)e@r dp@ed Py repetidf @ cormgbuirLof the formula
the alcohol R-OH is selected fromthe group .
consi sting of net hy]/ e\ hyI and 15 iso-butyl. In the

R\ is ethyl. The .hydrolytic:
conver. ) g i _havi ng the
fornul g _ . kal ijne eart h'

tenperature in the presenc of an alk I|ne earth vV
mat al -hydroxide in water and an inert ter msci.ble
anic solvent. The preferred al kaline earth netal
h &R auyddde %ﬂ?%uﬁﬂenhy@mgl the frmiar RIOYCI0H,),- -C(=0)-0-C(=0)-

Hﬁdtmmﬁ%whEMRzaﬁef.c{ubmga},gnpse{gt ure is from about
referred - solvent is

45C tq ?Epi%ce ?% ) the@gw o
sel ected fromthe PoPaLE QP%‘{slq{gﬁ"r@i’fl atlethp prafefrast 'ﬂﬂsarlﬁ selected
gﬁoaugﬁegrog/?wns of Bt d'ﬁ‘lal bﬁiak))bhat@é hae=, rlnetal carbonates, tertiary
el ISOEH p{m@gﬁgﬁn e roti.c solvents or
l%Elier S Wi i ints 1n B trﬁ racx{igvesk bapesudhre pyridine,
'Cdil'?f'e ﬁﬁé[‘ Préfeé’ﬁqi ase dananueousssolution of sodium bicarbonate.
t et r aRy thrthé alcatiof R'-OHis selected from the group. consisting of alkyl C-1 to C-10. A
1
preferred R' in the alcohol R'-OH is selected from the group conssstmg of. methyl, ethyl and -
|so-butyl In the most preferred embodiment R is ethyl. '
The hydrolytic conversxon of the di-acylated compound having thafennu!a IV into the
~mono-acylated alkaliné earth metal salt of formula Il can be conducted at elevated temperature in
the presence of an alkaline earth metal hydroxlde in water and an inert water miscable organic
solvent. The prefeired alkaline earth metal hydroxides are. calcium hydroxide or barium

~ hydroxide. The. preferred temperature is frorn about 45°C to about 80°C and the preferred

solvent is selected from the group consmtlng of tetrahydrofuran, dioxane, dimethylsulfoxide,
alkyt ethers, N.N-dimethyiformamide dnd other aproftic solvents or ethers w:th boiling po:nts in
the range of about 50"0 fo 200°C. The most preferred solventi is tetrahydrofuran.

Banum or calcium salts having the formula il are useful intermediates in the

preparatlon of the acyl derivatives . In a preferred embodiment where n is 2 the acyl derivative is

the succinyl derivative and the salt is the calcium salt.




Bariumor calciumsalts having the formula Il are :
waosei/drgiot ernedi ates in the preparation of t '
derivatives . In a preferred enbodi nent wher ltkﬁr/ﬁgt)féa/mmw
the acyl derivative is the succinyl derivative and

the salt is the calciumsalt. A 2004/ 037819

PCT/ 1132003/ 004519 $ -4

4-{5-[2-(4-benzo[d]i sot hi azol - 3-yl - pi perazi n-1-yl)
et hyl') - 6- chl or o- 2- oxo- 2, 3- di hydr o-

i ndol -4H5/I2)(¢-Bempopibuthizzal-6 -yBib&tahAN ly gme&ﬁ,\] I6wchldPo- ?.oﬂgﬁ% dihydro-

nﬁ&,ﬁ e.?ggdoég?,‘g@ﬂb F th%eﬁ' conpound “ha fornmu

eRzo thi azol - 3- yl - pi perzin-|
- yI ) etihyA 108t eigferied- ez:b@meﬂt, 3nel coyaihoi Hadiag -frmula Il is 4-{5-2-(-

byhz)ofoﬁs:ﬂmazdnﬂlywsp&zm@ Iy@&hﬁ]@éh&? Y83k dr&fngfil- -ylH;] oxo-butyric

V are use I Ater He

5 Qﬁ fformJIa
t he preparat|on of the acyl derlvatlves Preferably n
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l%@'ﬂﬁeﬁﬁé’etﬁﬁéﬁ wi th conpeoun

i s 2 Copfowds jof fopuuty 1Y) ekfylusefhh igermpdittep e fiier pRparation of the acyl

d&ﬁ%ﬁ(ﬂdsnﬁ%sabﬁrm‘?sﬁ:mw iypg formula I'Vis succinic
*sot |azoI 3-yl -piperazin-1-yl)

d 4-p
o hyl R 2gh Ehpaieged Qrﬁgec@nmmmm haying forogialty isecid@ecid 5-
[P<rdlesnizo[@ispthiazek Byi- pipleRitin-183) &yl J BTJE%ré-'ﬂ% &ﬁ&g‘r&arga‘gr??rg{nonyl) 1H-

IVin a wat
org preferably tetrahydrofuran. A

pr e?ﬂ’er @Hrgﬂ’&% g’aﬂﬁd‘éﬁ%z fIRYNGRA WhCipound IVhis abwaer miscible organic
sqlmngefmbnyueuaﬁgur@maga The nost preferred base is

cal CPLH?’%] [()) ﬂV ggThe preferred acyl ating. agent is

an a TG CORANGYPY e WEHN tyease wierdio Mris Ga oA The
m25t2fefW9@2>@SQ39@&ERnhmme¢n R2 is ethyl. The acylation

may he freefeed net hloride in -
the pr e[gence o%%t’ﬁdqaggﬁgg%ﬁ %’I}f%g%c E%‘k‘%‘éa @PH?QG'EPHSF“U'H
adduct of magnesi um brom dg. 2@Ina preferred -
enbodi ment the organi c ba isHri et hyI am ne.. The .
\P

effective dos gt_e)e‘8 ﬁhmay depend
on the intended #oute of adm ni stratlon 2

whb{émlp@?agétﬁﬁs t-o be treated, and other factors such as
- age_and wei ght of the subj ect. In the foll owi ng dosage

r an@’éf'sacyltaﬂ‘é’ may he sogducted & aahydrpvs matiylang gilerids imthe pigsence of an
orgfamemdeasea@fetﬁwehwaau&r: uﬂnadheﬁiﬁﬁ.maged range for -

Or afptd RS dibRin it $20 oiganic base is triethylamine.
The effective dosage for ziprasidone pro-drugs may depend on
the intended route of admlmstratlon the Indications to be treated, and other factors such as
age and weight of the. sub}ect. In the- following dosage ranges, the . term “mgA" refers fo
milligrams of- the free base of the pro-drug. A recommended range for oraldosing is 6 td 400-
mgA/day, preferably §0 to 250 mgAlday, more preferably 50 to 100 mgAlday. ‘A

_ recommended range for parenteral admxmstratlon such as injection is 3.0 mgNday to 200-
) mgAlday and preferably 6.0 to 100 mgNday

30

Detalled Descrigtlon of the invention

Acyl derivative of Ziprasidone are synthesized by a process shown in Scheme 1
1 2
below R’, and R, andnin Scheme 1 are defined above in reference to.formula [, I, and V. '

. The metal fon M wnth reference to formula il} is (.23+2 orBa*,




25 ngAfday, preferably 50 to 250 ngA<day, nore
preferably 50 to 100 ngA/day. A recomended range for

WhodhI€thl adm ni stration, such as injecti onPCHIEROMB/G01519
ngA/ day to 200 ngA/day and preferably 6.0 to 100
ngAtday. . Detail ed Description of the Invention Acyl
derivative of ziprasidone are-synthesized by a process
shown in Schene | 30 below R, and R2, and n in
Schenme 1 are defined above in reference to4formula 1.
U and IV. The netal ion M2 with reference to
formula H is Ca+2 or Ba+2SOWBMEN04/ 037819
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PG/ | B2Q3716Q4819 D -6 Zi.prasigone £ _is acylated at
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ring) with acyl anhydride VI in the presence of :
“magnesi um brom de di.gt hyl etherate adduct
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and triethylanine under conpl etely anhydrous _
condi tions according to the nethod of Yanada et al.,

wletmabmsdy on Letters, 43, 647, (2002). It was PCT/B2003/0043519

surprising to obtain the diacylated product 5 using

this method since the acylation of oxindole with

pi vali ¢ anhydri de accordi ng tof-Yanada produced only
mono-substitution at either the Hor 0 atom The

anhydride used in the acylation reaction is prepared
according to Scheme 2. SCHEME 2 O NaCH 2 R2Q2C-(CH

2)n O Zprasidorg (P)ds @cHztgdAGtdid) e QQRRPen 2NaBLxo Wosithd (of the indole
AGh \dilmﬁ:yl éhhﬁﬂ?l@i@r@ irfthe %r&@r‘nc‘é%‘ Rhgsiin &Bﬂn&g':ﬂ%y‘l gtherate adduct

desi red anhyd

- et BRI B g H‘F‘%W&F@S’E’P&%C%@F‘P’E@C‘?fﬂm%%ﬂ Fgthed of Yamada
et &y Tetrabedrioh bettete 43, 6TNG2e02Y.| avaosurEkBY td dbide fhRrkackiaies product

5 C %E;Fn% f?ﬂdrﬁ’éiﬁod snncE‘We Q@Jnac}f ﬁcﬂﬂ:‘ Wil hﬁ:ﬂ;aﬁ'ct %‘P@drid-g.ré%%%gg% to Ya'mada

sol ut IOﬂ

‘ B""S”‘i?ﬁ’@0‘V61?§P‘§“R§F'@B‘5‘raéﬁ"@b AR adRme from

conbi na@he ahydide ubgr iagHedRStion @éa@ﬁdn%‘prh;ﬁhrﬁfﬁlﬁé%mﬁ% Scheme 2.

‘tetrahydrofuran and a sol u o) f, 15 magnesi um br om de
. diethyl etherate adduct (NE*&E%#%&» and triethyl am ne

i n anhydrous -di chi oromet’hand under nitrogen. The

“reaction tenperature was confrolled to a, e of
‘bet ween about O0C and about ,ZSC. The c ndi

" diacyl ated prodd&®2Q,¢-wg€H herghydrol yzed with either
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cal ciumor barium hydroxi de in aqueous

tetrahydrofuran to selectively renove the acyl group

at the 2-- 20 oxo positibn &hd hydrolyze the remaining

ester to yield or flesp@ndi ng . caIC|un1or bari um
E&ag‘ I sol

salt (1112 Chiy)-F1TOaRT on. +2Na@i
corrpoundsﬁ{o(;m?or mula |1 IQ/vher e% M2 |gﬂt he Ca or Ba

cation are novel conpo whi ch nay be hydrol yzed
under sel ected condition to gi ve conmpounds |1, Vi, or-
VI adesrdinndp SoheBohéne Blecidd R0 84 Self-condensed forming the

Redived m@r?deocg/"@éc%on w;?h_sogghﬁ%r%mdé\lf)éﬂew anl!ydn%us MEgyEeNa gl)qlor|de.

" The acylation step in Scheme 1 is carried out in two separate addition steps. The anhydride.
solution in methyiene chloride was added to a previously prepared ‘solution made - from
combination of ziprasidone solution in anhydrous tetrahydrofuran and a -solution of

magnesium bromide diethy! etherate adduct (MgBryeE1,0) and tﬁethy!amine 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 se!ectlvely rernove the acyl group at the 2-
oxo position and hydrolyze the remalnmg ester to yield the corresponding calcium or barium
salt (11} which was isolated by ﬂltratlon ‘ .

- The compounds of formula 1l wh-erei‘n M'2 is the Ca or Ba cation are novel
compounds, which may be hydrolyzed under selected conditions to give compounds I, Vi or
Vi accordlng to Scheme 3. ‘
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O COORL Il (CH2). Me j NC SO 11111 (CHz. O
02~1H LJ 07,11 OD CCfy WV // ~cHZ) ~INo

WHGPO-"@W@ NC / .. Np VIl 0 (CHZ) W COON WO PCT/IB2003/004519
2004/ 037819 PCT/1B2003/ 004519 -8 Referring to Schene
3, the reaction of conpound IIl wth a selected

al cohol RLOH in hydrochloric-&acid yields the acyl
derivatives of ziprasidone in the chem cal formof a
hal f-ester hydrochloride acid salt (I1). Optionally,
conpound Il1l- may be reacted with water and
hydrochl oric acid to yiel dS&HEMESrboxylic acid in the
formof zwitterion VI—ex the hydrochloride acid salt,
VI1. Pro-drugs of zjNoragidope may be administered as a
neur ol epti g e[ A I st raty a hiftan subj ect
may be al one gk, mneferably, | gnbi pation with
phar maceuti cal | y¥5 accept abl @ carti diluents in a
phar maceuti cal conposition, in accgsdance Jaddr’
standard pharnmaceutical practic®” fﬁ@mp o- drugs of
~zi prasi done may be adm ni sfered orally 3 10
- parenterally including iatravenously or
intranuscul arly. Suitabf'e pharmaceutical carriers
sincludefsolid diluents"or fillers, and sterile aqueous °
sol utions and varyUU$ organlc solvents. The

pharnace cal e then readilly
- admi ni |r]a rlety forms, )
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such as tablets, powders, |ozenges, syrups, and
i njectabl e solutions. These pharnmaceutica

w@m@iﬁg’ ons, if desired, may contain additi @aajiB2003/004519

10

15

20

25

30

35

- Tdafn AIVQI}%%%JFW&%%U@ i SOt Bh A&l ((N %\(Iﬁi)

I ngredi ents such as flavorings, binders and 15

exci pi ents. Thus, for purposes of oral admnistration,

tabl ets containing various exe&-pients such as sodi um
citrate, calcium carbonate and cal ci um phosphate nmay

be enpl oyed along w th various disintegrants such as -
starch, alginic acid, and certain conplex silicates,

t oget hﬂefen‘imgtmsd‘heﬁdmnme agretidrsof S PoLdE Il with a selected alcohol R OH in

gg%é/éhr&% F(%f& {'I&h% ﬂgg %—Hgﬁu&? &r rf?g cﬂﬂe Eu tf’?en(gneﬁl?c%f:f'oﬁn of a half-ester

age such as rmagnesi
s ﬁ%ﬁ%F@deéﬁﬁﬁQJﬁ”{auryl sulfate and talc are often

usef u;?ranﬁ}ingl:y ;::&rﬁwuﬁi ﬁllrﬁé}j HRUYERASERith watki é?ﬁd @ﬂtbrtc' a@iasto yteld a
rBodlirendt wefRR o) ?{?“bee”g@{?r:'égﬂdeﬁP%P@L Vi

‘mat er i Blogirigsiof ibresidina elayde atimivistese asra neutdepticagpat. Aministration

htbgi‘ hUPlEl? %Ull.)j@c!t W B 10Re | ¥ epii-RIe 19 g&frﬁﬂhefhon \Mﬁnpharrraceutlcally

@%@ ensi ons or ||X|rS ar e esired
aﬁf 78t ?ng rOfY, dilpigqds '@@Sf’é]ﬁ'i"?agﬁu“ﬁ@tqw‘éoﬁ'tﬁﬁf'@ @FGofffance with standard
tphemeceutivaly praetice.0 nThen ﬁd)—drwgst & vipiakioore SwRekeminigistored orally or

etagﬁ'ar{nafzeu %al carrlers

esire or suspend eh
Rdluge &P"%@'H?%‘S Su élwrSagn tedp a@t‘?%'ﬁ @ptuhcms 6159 Vasials orgamc solvents.
ghhy Rdrmagduliead EbripoaiiehsCRE e %ddﬂ&ﬂﬁdrﬁlﬁlﬁél@@fﬂ a VdtRty of dosage forms,

SOl e RRPIS, gt RuGo oY e R Bilicee: Gl mppiecauica

, a@nﬁqﬁf@w dtdesired. mag conelh eadilicrakingredibats syabaasdthyvoringsl binders and

?ﬁéﬁ?%néé ?gl? tﬁg ar %Uﬁaﬁses"ﬁ eo?& %dﬁgﬂtr\éﬁ‘dng bie@f c&ﬁﬁunﬁu\@n@ﬁ exc:plen’cs
SEhS SR ﬁ?ﬁéﬁ%akswmt Sebonsig g saletipy Pfiﬂﬁ@aﬁ”fg%% amp'zm along

witic varives deidtegrantg sudhars staretl, alliod andyl, Bsd Gertbin cd@Plex silicates, together

Wﬁ‘?“)ﬂ@ﬁrf% a&.rn@‘ ﬁfcﬁ% %oé\gnﬁ@n%l%nggﬁgcQQé/ eﬁﬁ%gncpéﬁfcﬁr wdfﬁonally,

onmend ran e arentera

BhrefaeaE |SB‘H‘ a5 ipghesim PiRprate pasim guryl 5@“’%%@%‘3&? afepfien useful
20 Gblettig@\borpysean Sofpy @krpositiing oba Gintiar §POmay Ak6lBY employed as fillers

ﬁ%ﬂ%g (Ij'lgrfd fﬁlg(? Félaﬁnn%ggﬁfgsd I§r% eﬁ‘lr%d ag%laléqforvﬁ‘g ellf;cll.?% lactose of milk

i}lgéé‘é‘r‘i’th‘ghrm‘é?ﬂu abwe-ampolyethflemmw@ﬂ% Vg qs:aqacemsemmons or elixirs

&t ld@&red Asr cﬁlél Qidhﬁfstraﬁbha Eﬁeaé%SentlaF MV@ I’n@la%@i@fut htﬁér@mdﬁé’ygﬁa combined
;. an er

| ow V4
&\ &Y Le° z%“ﬁ?ég'f‘%o‘ﬁ fﬁ"“’?‘r‘i’tgo""Q‘iﬁ'éS pSqriag ate], & efyes and, if desired,
gmusifving loy suwpendimgnagertsetogettierpeith diltenté sudhnas, walter, athaad,uprbpylene

@,f(cot Efb@enﬁ'a@&‘@émﬁﬁ‘%:&%%é E€f7819 PCT/ | B2003/ 004510 - g

avai | e frequency of adm nistration
t o t h"@’erfgfa%*ﬂ? dP%aQS é%f |f?9aEPr§S'FW@ﬂm9F6? the B&S@Wﬂ@i&aﬁ'm depends
adfie nteideditouRNof aammkruﬁdnpmeo:ﬁd:@aus:ﬁbeta%ma@ﬁ #hddtiter Sdtts such

& ogh PATAP B Bt oo R ol oo AT gy roes o

.Ibl&igr@rﬁplt?b%éree Besstef trequedys. dokesmimendedipogs thr beal dosing is 610 400 -
rﬁgm&a%blpyefé}uﬁlfr e5E G idsoNRGRRART Mmo?é‘%réf&%blb' sitigl ol Hi%ﬂfday A

f1rst y ered 5 |soton|c w'th sufficient. saline
TGN PRES L BafeFieta] PPNk atRsh SLorUIEHRS 500 mgNdav to 200
rﬂx;aﬂmmlaaﬁ prgferably 6.0 to 100 mgA/day.

Because of their improved 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

Re—y




suitable for intravenous, intranuscul ar, subcut aneous
and intraperitoneal adm nistration. The sterile

wapeemIsioredi a enpl oyed are all readily avai |l abiraplogs/004519
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- Efiors, M Bre e

standard techni ques known to those skilled in the

art. The effective dosage for a pro-drug of

zi prasi done depends on the int®nded route of 10

adm ni stration and other factors such as age and

wei ght of the subject, as generally, known. The
follow ng Preparations and Exanpl es of the pro-drugs

ofalg era@ﬁ%@hﬁhq FRAtARdY oif adminisivation italthe mRisinbisydeticablytrbduced. For

_ p lpﬁr’emérel afmitistrkiBeg fa sloiu ldr‘ﬁ&rrs@&deﬁﬁo:ﬂﬁ d - @ru? of zdriigne ﬁ1dsesame or

eanht"du atu%e sc \%& | ai red i nveniion.
P‘ésa%f e P Qi T ARPYEHROIOT Y brogmployed. Such
p a@LHEleilScS&tliU@W shividd bé sugtalp buffeseddinecassarg Eicing Blid dilbiRfirst rendered -

dbtgniewin Elﬁ‘@&érﬁ %hnb Jr ?lﬂ{:dsé mﬁﬁése ahicblgp?cfu@us]s%{uﬂ&% & gspeclalty

refer e]p g eriu
s i1k By \é%ﬁ‘f’”s mﬁ@g%w@f: Sibcioggous gna mirgperianeal pdmisisiration. The

syt aqmuwemedla ety eteste U irf @i bRASHIOPy bBRRE techligued Rnown to

: q}@segg{gy,,t,{hgréﬁ Unl ess ot herw se i ndi cat ed,

chronmat ogr aphy refers to col unn chronat ography -
per f orfE&Teqivs Aepagefops prayirus pl diresidpet depridesretietivehded rotte of

aghesiraichrag Gﬂheﬂ’é&&@ ghich dsfagaahy \9 Bﬁﬁ@gjb‘}'b@hﬁ genera P)Lkrsown

condi Pr SSur e onmat o
was pté?’? b 8 eral oy 00 SooPleR o e PrOBOe7h B3 PRPATE Rrenton
Are preYidesi solaly fmtﬂa@posemf Gurtine( Niettra@ineand dre v Dledgée® limit the

| |sBdi)e)of W%Sclblﬁr@a anéntuHi) bcc%ﬁ‘ile%% §ea‘g§ﬁt§ !’V%ﬁp%ﬁé&z without further

onitril
? ')F‘%ftl ling paini5rarg utporfegted- nNMBeletacare rergied B3GR Aer million (5)

brj @re referended tollthe dmletiﬂi’ﬁ io&%ﬁ'@i@ﬁ@hﬂh& s%ﬁp!@selve?*@ Un[ess otherwisé

SRR %L PhiPalita sins stoskom et 55 70 g ganpitons.

Uplesshptheryise _i ated chromatography refers to column chromatography performed

64 : .
o e e i s
oLéC{”H&/ CarorEkeEPLY &'r"ﬁl;m) o peiamad eﬁp ‘Hewilett

Pds¥art 1 1@BerinsriPL.C2 Adnerall 3y CRa50 X aleait BlletadiRf, Technologles fnc.)

\gé nc’s%l:i W&gfﬁlbﬂc %Q%g%]gr%gblp crllg,lﬁgrt gﬁ%@?&cal‘ggﬂr&a%@mL water 2mL - | |

: '135043?@:' 16‘%’% i@ L frein;]| Rettestor 3IVL 260 nA6Injegiok:, 10 1; Solumn

tsoperdturegeicval ents) were. then added and the resultant
m xture stirred well under nitrogen for 75 mn. at
15-25C. This mxture was.then held for use in Part B.
WO 2004/ 037819 PCT/ 1B200Bfeparfiaf1 - 10 Acvl ation.

T eacigySthic Rad 5-1Ba-benzodjisothiazol- 3-yl-p|perazm-1 -yl) ethyl] -6-chloro-1 -(3-
ethoxycarbonyl-proplony!) 1H—1ndoyl-2—yl ester ethyl ester,

- Anhvdride formation in situ
Part A: '

Ethyl succinyl chloride [ethy! 3-('chlor0formyl)proprionate] (57mL, 381 mmol, 2.5 molar .

. equivalents), was dissolved in anhydrous-di'chloromethane (610 mlL) under a nitrogen

atmosphere in the temperature range 15-25°C. Sodium hydroxide pellets (3.1 g, 76 mmol,

0.5 molar equ:va!ents) were then added and the resuftant mixture stirred well under nltrogen

for 75 min. at 15-25°C. This mixture was then held for use in Part B,




Magnesi um br om de di et hyl etherate adduct, MBr2-Et20
(82.3g, 320 mmol, 2.1 nolar ratio) was stirred into

WarRAYAEERIE di chl oronet hane (1200 nl) under a nPEFBEH§$/004519
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atnosphere in 5 the tenperature range 15-25C. The

ni trogen atnosphere was maintajned for the entire
procedure. Triethylam ne (54nt0 3 81 mol, 2.5 nol ar
rati o) was added and the resultant suspension was
cooled to 6.5C. To the cool ed suspension a solution of
zi prasi done (63.0g, 153mmol, 1 nolar ratio) in

anhydr ous t et r ahydr of ur anAged tohas added over 20
mn. . vfardB the reaction mxture tenperature was

mal nt ai m BroSfe JM&EA“etL e %Q&UC Mg?rz EY\BZS%].‘%{, 320 mmol, 2.1 molar

npl et e t e reaction
f lﬁ’ttol)] wps grtﬁreﬁlaqtp argydrguss@hlmepthqqeé‘l 9P &V bursy @ mtlpgetpatrregphere in
s@fheutehﬂ)Ergﬂﬁe mrnbe'dmzd‘@ ders hltl’@@éﬁt httho§pbre vﬁs‘é\ﬂ&n@ﬁh@@ Gor the entire
uc
¥Beated i G2 EF oSO8 e e restn
r é%ﬁ@é‘f’ﬁ'ondﬂfasrc@d@d focfiB°ChiTretthe epoleBsuspegsidntd soldidolot diprasidone (63.0g,
OWﬁn@ﬁdl O i 18P i arﬁﬁdrbﬁé%%l%wf&ad AI6ERY %sféo%@t: %vécéo min.

dition was conp

o A
Ll e rodeto m'ﬁ% EETIRSFWE Qe JoainaREE Bho 5. athengihe malton was
" Témnpletesidihe mactivn xiixiure umasn:tdueiﬁr Afurie he dnrbyt eshdl tNeXDth® previousty

| dﬁr@ﬁa‘r&d %taﬁ@‘b@érﬁ&&r@g fnngartol& 9,@%‘ L Gaely %gr a g@{néra period under

arat ed and e resi aqueous Tayer ex
{irqoen. thhthatdqtrecpﬁpb?rgr@q:ﬁarﬁéma(szuog(allgggcmg) contpn’rethe reagent or reaction

_ dmxhreor Duizig Fthis xdbifione 6peatidn @d Feabich MRPRatGRTRrERLAd3RMA 6.5°C 1o

AR LB ] RN PRGN ARt 0 e

- 1§256n Tﬁaseaﬁmm&uwxéham quisncheil by additiod ofwistiied watex(1000mL),

4R Btgbaic déyee d»va@Vﬁarpai%deaBrliH’ ‘ﬂ“l'eo H3ida dédég&ﬁu‘ainﬁt Extracted twice with

ness under reduce

f
B0, P11 59 et 15 e s o

. seslured mpioblparlmﬂaronedtﬁped pressure fo about 800mL. The combined concentrated

ﬁ{cﬁigm[ngthﬁﬁé Q&!rﬂ?ﬂ [Z\Qi}g'x\gﬁhlgg %@% Vg‘hydlstlwédp\ﬁéfglz (2% ]AOW'nL), dried aver
BRHEeL S SHBecT i Ak Svarorenie chasesiicer regeseessure o yiold

pot@iLaf progiict Bs @ p@emtbiran doiid. 15. Og 22. 4mol , | nol ar
rati o), tetrahydrofuran e dlstllled wat er .
(280nL)_and. barium hydr o g, 44.8mmol. 2 nol ar

" rat i of ¥lgef-bere[disdazabget- weeratlcﬂfybremya-srqu—zmo-z 3-dihydro-

ot 1uiel-eacbuskic éél@ﬁaﬁtﬁrﬁ séit"rh at 69- f71 C. dDu{/\lhng t he
reactyon peri o is forne en

r eactTonprgg fet c?g %paE% péoorg)t/ﬁ@ Ammehct "Eﬂ'\arn"iaﬁl?)u lt‘?éraf‘%dmf”'a“
@ié@)‘h'édd'ﬂile{!MaﬁDC(QM)\mﬁdmn(xrﬂaﬁﬂto)qdadtmﬁb aBrirh@. 2 molar ratio)
WeE RERRdod s td %%Qegét?éh %)ﬂ g Eﬁgdf & %4h1% Pk 'Pl"CTtﬂ)%rmg the

prtateq product was- |so

[
waéﬁwewcf GLB&Y%F&UW % formedy \(Vsemﬂ%) reaﬁ@ndper@é ram@ap!eted the
reaation mixtue @i coeled 891550 chirdavsaa] (E@tﬁnL)WBdiéH"bdd&h@quenched reaction

A8l S8 el e MRS e v i

distilecr vale (ﬁ@ﬁml-ha'%méﬂ&%mdestvecpuuu'esr:gwdoeag iof whitea splids, Bhich is a

_M@uw%m Rap aﬁﬂésmgpﬁgfgggé%ﬁum salts. This product is used without

_ further purifi ication in the next step described in Example 3.
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-11 Preparation 3
4-{5-[ 2-(4-benzo[d]i sot hi azol - 3-yl - pi perazi n-1-yl)

wcEidaybdzs®s chl or o- 2- oxo- 2, 3- di hydr o- PCT/TB2003/004519

i ndol -1-yl }-4-oxo-butyric acid calciumsalt. The

product: of preparation 1 (78.2g, 116.9mmvl) and 95%

pure cal ci um hydroxi de 5 (2618g, 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 (60@igtajativdded. The product

starte I

pert od i LRt b e PRI BT P b oiBz s ghyare
20d¢h1mﬂt‘b§x0~htﬁsélc aF'é@@'F'tﬂaﬁﬁ'fcal ciumsalt pr oduct was

i sol ategk Er)r?dtédrt |of/ ;Eréﬁérftnlbgtwm q15’9&1&0\0@&@95%%@%@)0mn@ﬁﬁﬂmxme
100 3o, PRt iR B, ook b R et BpiDaes tovetrr

|arpust|r1t6déer 1Ehawplad 65°Cr Sparredultemt méction mixture was cooled to room

- 4ler}1§er[at%ré ‘én@%&é}[ @BboROt McRE0! Trs Ylouldt Re4RE! 13- gredibilateefid was

10

15

sREwistes. ?ﬁeﬁy’i‘o?e&“i’ Rowpnufation gt somdsmpereisre of af ket 24 Fiutes- The

_esduttint dajitmoshlt probiube waa lidolatéBbyTHiRatipn pdashied afith water (400mL) and

e T

‘@t roed iBwptieswer e conbl ned together. This nixture was

boil ed under reflux for 2 pedipte at 79C. (Reaction

| et f HP _
ok SHBrR B ERNE Y bpordii R S Skl L Bl B Ehigro 2
preddetihydro-indol3-vidroxp-bityde pddiethyl eaterihydroghéoride salt.
filterfd @bduct &F F&Qﬂar&ti&ﬁ { Qﬁ? esal\@fﬁlhayi ethaidl V('sfsdﬁm.hOénd 32%

BT Rier iﬁ%@*quﬁ%ﬂo Pl G4 el SR VS BT cogeter. This

 Whithge Was (Bt undes reflids éol 2 lpurnatt 198€ e (Beqcﬁtbrammrzlatqnoms carefully
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ﬁioﬁﬁfrecﬁ b WLG) droafict Heak Lb'b?érbé?jn aPLo M 'EHE‘ 4 %o%xﬁlé‘trga?ctlon side

room mper at ur e t he FO uct was | SO

Propt A r%ﬁ i< THE 3Rt migiire e e 5t S a F resfuq washod

dmyhotreﬂaamacamum everocat Thb GitrateYad @ashOwdly, cofrbind@band allowed to
€05 Bl et o BE AL 3o R st ater o
pgriod of7 granulatipngyl mnrp:@gﬁdf: n@utesg,q repm tqmpe@t@; thecg:rodl.!pgwewsolated

DY filfatfon, wﬁsheﬂ Wit wﬁérr(l‘lﬁbmlglaj?a d{rﬁgg{é’r 113%& a féé;em ivégiht 75°C.
%E@gg Sﬁiéb‘%}fg'g@‘"e}%éﬂ's ebgppsolbs 712, 596, 548.
1H NVE V0.3 0e1uke \C, 551§ILH45 2405 2.2 N.59. B985 5mFound: C,
55 §I4Hg§)27 c?lb@?oz(,‘i\l) 0.67; S35t 30 6. 95 (bS) 4.02

| 3 23 Ri-b¥ 3§lﬁ§ 2054, @0@@4321,217% 1Q5§3)1ng 1@906 t1§61 34bd, hra, taar,

1377, 1351, 1290, 1159, 1038, 1013, 993, 878, 736, 712, 596, 548.
TH-NMR (DMSO, 400 MHz): § 11.41 (bs), 8.15-8.08 {m), 7.64 (s), 7.58 (1), 745 (t),
6.95 (bs), 4.02 (@), 3. 69 (bs), 3.53 (bs); 3.36 (bs) 3.33-3.30 (t,), 8.23-3.21 (m) 265 (1, 2.48
(1), 1.15 {1). :
' ®C.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. |




73C-NVR (DVBO, 400 MHz): S 172.51, 162,89, 152.81,
128. 81, 127.66, 125.33, 124.74, 121.89, 60.79, 55.87;

_‘%‘12‘2’7"’345? 20, 28.15,14.76. WD 2004/ 037819 PCT/[B2003/004519

PCT/ 1 B2003/ 004519 -12 Exanple 2

4- (5-[ 2- (4- Senzo[ dj i sot hi azol 32 - pi perazin-1
~yl)-ethyl]-6-chlor(i-2-o0x0-2,3%d ihydro-

i hdol -1-yi)-4-oxo-butyric acid ethyl ester. The

compound (1 5.0g, 26. Omvol), from Exanple 1,

di chl or onet hane (150nL) and 5 %W v aqueous sodi um

hydr ogen car bonate sol uti on % ) were conbi ned and

th e r ed1id-2dAtBentoldligetaxch8-y--esrdzinst-yi)- et Elor3-0R6-2, 3 Athydro-

Syt jrey ), e o, S 352

stirring was Colg}n :
" react i oh™hFEIPGH @5‘99 SR0mmaletem Frarrpieil.clishisrasmagitane (t&omL) and 5

S ( 2%w/vliegrep)s ssdipariadeded rcamohde saﬂtﬂcﬁp%@ohﬁ)/WereaegnEuk@ and the

10

CoRBNhBE o9 ol 3150 AFBIT ot E ae r

s &tﬂ'F%ﬂﬁ%?tF "éﬂge‘”asr fonfinup@ épr 2Rcnie. o G8 Mk 1 Ereowaciind erixtura auas réktracted

t mammmmmmmmﬁiey(zw@om) s-E‘BatE{éﬁ fﬁﬁﬂﬁl@%h@&@ lgﬂp%nd the combined

'O%ﬁl‘gq Fgg’?'.g'%ﬁl “\ﬁ'l{é'swﬁq?{‘? ‘5&“—; he WER(tgdtaRganiclag e iried over

aAehYerpas pedivin sulfste, Bleyasitantl concentrafed undbhetus® RCpProRia®l 100 mL. -

- UMm6l e coRH: His b@tﬁﬁ&?aéetbﬁnﬁl@ﬁ% ?ﬂﬁv? %dd%&‘ Lrystallization was initiated

15 .
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- filtration ‘and washed with hot ethanol (200mL). The ethanol filtrate and washes were -

dh&rﬂ %grégégane h| S so Id

gulin i Ugpresultest ‘F%“é?’ )?E*f’ ¥ ferthen eonsantrafdtieunder vacuum to
[ WWF%WByemgmeabﬁde picidclombthwas Thissofd Wadhiddled &R dned in a vacuum
Ngvah ggpe@nount = of hot dichl oronet hane and

aceton l%trl | e was added until crystallization was
i ni ti atewsiaigatons The iatially isgletedpraguctavasglisspived e iaimum amount

odf hoedithlabreethami@id acalHIE was 46381 ViRt BtiieaRh @ﬁmﬁ%fted d and the

rgﬁ.:lt?{q cﬁ%llaq) %@W&%@QP ?ﬁngngrﬁ% [Jnfg%%l%c%kqg@\&]ﬂqsyﬁ@@gemamder of the
qusthang Thwpwified sqlid wasilitratel andairBSin aNachiin 3&n abBo°C,

5 93 CRAICINGG;S redBraOc 665 041, B.461ct, ?855?29 ﬁ%'ﬂr 593, Found: C;

9 2983, '283Y,
%gggz%“l 12%"164716% “Ei%g2 SAe5. 1422 1386, 1282 1263
1240, FT4B32988] 2839, 29127 173001657, Qﬁsla 1964) 14802470 9962, (392, 1386,

| Gﬁ&. 1%12&83153 1'1'2{\"\{'83)? Wgeﬁ‘o%owggﬁlggg fﬁglegs EQF;’ 853
3 59 ('%S‘ﬁ"é %S "6@ ) 5B, 1@51 s im), 2654s)gf7)55 (a 2133(('3-)6 75 (s),
4.014g)(3.59 (s}58. 13@0!31%?) @W@Q Q(i %) % o
163. 5 4 28.6
125, 21695 Glssby Jo0 s }6?)172@150 98364, 15@27433!3548 128,68, 128.68,
W%m%@" A24. 72913830 80.47,%58.01F5a8P|8.93, 31.95, 30.27, 29.88, 14.79.
4-{5-[2-(4- benzo[d] I sot hi gl ’33yl - pi perazi n- 1-yl )Yet'hy

I]64clor02- -2, 3-di-h
- [2-(4—benzo{d]|soth|azoi-3-y!-p|perazm~ —yl)ethyi] 6-chloro-2-ox0-2 3-d1hydro— ‘

mdo!-l~yl}-4—oxo-butyrsc ac:d ethyl ester, hydrochlonde salt,, 3 _
The barium salt produced in Preparatlon 2, (21.0g), -ethanol (550mL) and
concentrated hydrochloric acid {6mL.) were added together and the resultant reaction mixfure
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 refitix continued for 1 h.
Ethanol (1 00mL) was added to the hot un-cooled react:on mixture and the resultant mixture
stirred for 10 min without further cooling. The precipitated barium salts were removed by hot

combmed fogether and concentrated under reduced pressure. Hexane was added to cloud

o’




i ndol -1-yl)-4-oxo-butyric acid ethyl ester,
hydrochl oride salt., 30. The bariumsalt produced in

wPrwpas@id on 2, (21.0g), ethanol (550nL) and PCT/EB2003/004519

10

15

concentrated hydrochloric acid (6nmL) were added

together and the resultant reaction mxture was

boi | ed under reflux at 78-80Ctor 4hr. A further

portion of concentrated hydrochloric acid (4nL) was

added to the reaction mxture and the heating

under.reflux continued.for I h. Ethanol (1 OOn) was
adeiEEuAtibPregust saliés precipitatsiddwny sséutier. GFherprocinitated afids e isolated by
I @frkidnamll dddxindéSadRinth yiefa@Fodua! 5.6 659, BvéMvH‘;S}Uéess steps.
further cooling. The precipitated bariumsalts were
removed by hot filtrati on 2A%%dshed with hot ethanol

( 200 $-{5-PHg-bentvidiiebthibidl-BryipigerazinH-yhpeing &-ahiir €-2-0x0-2, 3-dihydro-

c L L6k : t J reduced '
B OAE b ecB MR bS04/ 037510

PCT/ 1B3tEp@IsheRxampis 30609 1dmmol. pnelaieauivalent) wes dissolved in 2-

~ pimeiipi-pregzaael (ﬁTrﬂ.Wéﬁ@'cUﬁdeﬁﬁatedr hRird2hesd Rid aE LS ?lndils equwalent)

“ﬁd?c&h@aﬁtﬁ%&g@taﬁgre%%:%t }Jr%@at %r?r\?\;gg ' eggﬁ.géj%g%gs UG8 Sor a.5n.

Eg@nrgp@oq liquor wes allowed to cool to room temperature in the range 15-25°C and

Asidtibed aatéAEbﬁﬂ? %Q]abéébt Qﬁeﬁzaoherﬁdwf 1B PR @%b dRatlon Yhe - product was -

't E%?J lﬁ?‘f A dﬁa‘? W&VB&B% %gls %@fys @her

hydrochl oride salt. The prBdiagie ®f Exanple 3 (1 0g, -
L 7m1{5 [21 (¢%¥1§J{?}§?§%ﬁ5%ﬂ IB éer%1 g}@ﬁrg glg:uﬁ:! %]—oxo— dlhydro-

nmet hy - conc Paive

pro
e YR "P”g‘i" i rapthd &F}P‘VE deephipridesgglled and t he
r esul tTaaprod@nof Pespaikitgrie e(1t[@§iﬁ'@ﬂ13ht5l (idi’rﬂ?. EWu?énUécﬁlcentrated

51?(??9@1]09 § acid ]vpe(})(%: %é)ed té%egfl]pe[r untlln {%?F éon rﬂixpﬁeﬂ?%ﬁa@c%y test. The

o 1e§u'm:feaﬁt9n IOt dnas| Holled mﬁeneﬂt(xmﬁﬁﬁsmwr 2¢itl e Theafebetionanixture
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. pes bautkdab robm ®BinPerafifin lﬂr':é%h&ﬂé-ﬁ@c RO didfifed \WRer (25mL) added and

, @%gwlnﬁha%%g%fgr rat gg%tempfrg[upzra@gp ﬁse#z%[ %}Jolawgt(ﬁohds grempltated

freta gplutipn y$0|3ﬁe€blalrf8tzatlnn andydripd tihger YacBure td veld prddaot 19Bmg 3¢4d%).
i hydro- indol -1 -yI ) - 4- oxoﬁ* ;nﬁ{%ac acid nethyl ester,

hydr o ﬂj‘@é"tﬁ [ t. :15 Thé& product of Prepar ation 2, :
1. Og§ ¥t Reraidlisedtarel - dmiperant ndrbil-6-eilprechpro dihydro-
'hMﬂ@&HMprtymadﬂmatadmchbgmdaﬁr until the

t i by Th t,
oot THbrdf e op e o, T4 ) o ifeq WRB HrEB (o7pl) an
eOApENirgige hv@a@w@ recidi @5oid anm msgreebbied undeyneflux for 24h in the
empRelat rig 7a-sbire D@ﬂ@@ uﬂa@r%%@%s @U@éd' bltf‘?é;j h%%tlon mixture

7 2008 rBANEY S g 138 Futos e Bl vt et et ana product soics
Vgﬂf@cﬁol@teﬂéwddrazon fwashed withu distited wata|(20neld, dn Hhiddt vrater @acuum to
wzmgq@%bnder vacuum to y| el d product, 490ngy. (49%.

Examg]e 7 .
Preparat:on of 4-{5-[2-(4- -Benzo[d]isothiazol-3-yl- piperazm ‘i—yl)—ethyl]-B—chIoro-Z-oxo—

2,3~ dlhydro-lndol -1 -yl}-4-oxo-butync acid ethyl ester. hydrochloride salt.

The calcium salt product of preparatlon 3 (27.8¢, 53.2mmol), ethanol {530mL) and
32% concentrated hydrochloric acid (20mL, ~4.5 equivalent) were combsned together and this
mixture was boiled under reflux for 2_hours at 79°C. (Reactlon completion was carefully
monltored by HPLC product peak observed at ~2.7 min and a poss:bie reaction side product A
at ~5.3 min.) The reaction mixture was filtered at ~70°C and the residue washed with hot




4-(5-[2-(4-benzo[d]isoth

pi perazi n-1-yl) et hyf]-6- chl oro 2- 0x0- 2, 3-di
“L&é@i’lg%syndol 1-yl)-4-oxo-butyric acid ethyl @€IREB2003/004519

" hydrochloride salt. The product of Exanple 5, (611 ny,

1.1 mol) was m xed wth ethanol (27nm) and = 25
concentrated hydrochl oric aci d‘1f0. 5m.) and. the

m xture boiled under reflux foor 24h in the
tenperature range 78 -80C. Distilled water (20nm) was

h ion mxture and solids renoved
duir;'jtlﬁ%lgos %RHEE%& C}b c{ %E%%"fr Bl angd Neash weterqembinedhandcaliovedito cool to room
f uleiReietusn dVaterdtvel ) wad adisd toVRitige |c@§tb@ia§8h Qﬁ’er a peno% of granulation

f i detrhipkiumn

Ly St HaSed: Mool 3hlis B8 RS i i pison. st
pr@fhawateri (§9Pre)p) and dried for 1 day in a vacuum oven at 75°C. Yield 19.8¢g, 64 4% Off-
4 v{rﬂeﬂcﬁedeﬁsraﬁ]bz@mﬂgoﬁ@t hi.azol - 3-yl - pi perazin-1-yl)- et h

-6- :
%} D Cq'\? ‘B&X requitesy CuS6yiRs-Hh fi34 b 1REBUNE® YIS, 5.55. Found: C,

' .e§§§ﬂ HMF@bMMNd@BEa 628The cal cium salt product of,

. 10.

15

v 45 b, S o 0
|vg{£ {%9 wWelPs 1 é%’?rﬂph'b@gft* @@&tﬂaérﬂarﬁ%tmss :
m xt Ur $H-MBIR (Dmsbedomnﬂ@)” 5 1ﬁ%f1' é%a@sf}@?zygt Z@%@ 745 (t),

C carefu noni
pr od@g‘t Qge a@m %V&og%@sb 3.36 ('?ﬁ)-ﬁy Fhse(t, b682§r3921e(m) 2,65 () 2.48
1¥¢h side product at -5.3 nin.) Thereactlon

, m xt ur&;- kST &7 @%, 1 0 d ég si due_wa |
ot 0047'0.°3 7% Pl in 6050 28] 0 12684 2766, 1253,
. \g‘tzﬁgﬁ 1@%%%69 287, 708, 47426 2&1&.?4a'»tﬁe and a/ash wer e :

\c/\g{mi r:zf and al l.owed to cogkar rB?om te{rplelrat u;e
er Qgﬂﬂ %l"'a" e crystal lization, -
ter a perl 08%?5'%%g§ﬁ?z§fq]’8ﬂh'3@"3ﬁ “PiPSFERR- 1-9)-aihyil6-elloro-2-oxo-

- %e?fd"?y gesrip Oérﬂrpy&ﬁawcerb@tymmqwmem was isol ated by -

20

25

30

filt L Thé mwdgﬁﬁ}g‘sgewg Q)%é’f‘@l@?n 5 %&@%&P di Eﬁlh%%'ér%%e £150mL.)
e/q’\{/‘?a‘%(t%gld? gqg‘ Ygrqgeambg@qatg golution. (@W\‘H’B wete2tah®iSd and the
qeéld@m @ixturaCwas @1, iﬁitedl'for 25 2 aC'Sﬁ“Cl blc%%rothaﬂe 7(@003’1% _yvas then

d,
| aﬁ{d@@ and QH&GWQ’cwtm%ef%gr 2‘102'9@4 t 39%(@) g’ e Qeggtgpn np;tgg wap@Bacted with

%@pmqg@@ el 1(51@QmL)14gm,rath1fi‘dm thel dqueous IARF &nd Mmbmed organic -
14y28 WasHed ,
ﬁgm% ¥ %{gﬁm w4 X%g M—12 2 w%%gd irg%nlc ayergﬁaféi%gd g¥er anhydrous
52) é@;\g éﬂd5@nfqr5tra ed unger yacpum tg agﬁm{ atelytd 0. To the
ra@eggrge gzis &b;)ngd chli:ﬁnt(xlbiiso,o tﬁ.)%s(aﬁ%d cr?stgﬂ?z ?for?’@gédh F %}Eg during
f
. s dddith nf d\he re lﬁta@%is%;%) %Itirry ffgaergg cefggecglinderivgguw to remove the
r%wr_: 5:hq§@rome1@4:e74‘r his] sotid 8@15 fBeatedO%nd Hhied Th aﬁﬂamﬂj?n oven at
6@’C.20,. 28. 15, 14. 76. i '
Recrystallization: The mutially isolated product was dissolved ins sthe:minimurmn amoﬁnt
of hot dichloromethane and aceton:tnle was added untit crystallization was mmated and the
resultant crystal slurry further concentrated under vacuum to remove-the remainder of the
dlch!oromethane The purified solid was fi ltrated and dried in a vacuum oven at 60°C.
CzszgCIN404S requires: C, 50.94; H, 5. 40 Cl, 6.55; N, 10.35; S 5.93. Found C,

: 5966 H, 5.71; Cl, 6.72; N, 10.58; S, 5.97.

35

FT-IR: (cm™) 2083, 2839, 2812, 1730, 1657, 1638, 1562, ‘1490 1470, 1462, 1422,

“1386,1282, 1263, 1240, 1153; 112171037,710183, 991, 940, 892, 799 739, 668, 646, 583,




15 Exanple 8. Preparation of

4-(5-[2-(4-Senzo[d)i sothiazol -3-yl - pi perazin-1-yl)-eth
W(ylz(]omsmlmb or 0- 2- 0X0- PCT/IB2003/004519

2, 3-di hydro-indot-1-yl)-4-oxo-butyric acid ethyl

ester The product of exanple 1 or exanple 7 (15.Qg,

26. Omol ); dichl oronethane (188nL) and 5 %W v aqueous

sodi um hydrogen carbonate sol ution (150mM).were

conbi ned. and the 20, resultant m xture was well.

stirred for 25 mn at 35C. Dichloronethane (100n) was

t hen ackddBMRARISK, 460 MHg): B8 0BMSt(iny Ted (é)OT Qs)a)mr 93 (191675 (s), 4.01
308 3.500), @qa@,tdaQ@ @9%3%@9“% 2. 4525 fﬁd )? r o

- dichl ogonet hane Sep omt he
aqueous TR OMSE. #hR Mihbh 50 r1ga6s, c152l7dy e85 4@ sineds, 128.68,

WI27B4NERE21, (12470, 200080 0.4 T IRE. oW%éFa? d48Q.;’39 36 3998 o857,

5 dried over anhydr ous sodl th sul fat'e, ered and

10

15

20

25

.concentrated under vacuum oxXi matel y100. nL. To
t he 25*ColRdERenzaldisotitiarel-Biipiperseid-1anediofstohioks2-6R003.- Bhdro-

Viedl- el cho BhtSS dtd| initiated during this
- addi tign, Ond@%gprt@ﬁ%c{]gﬂ%ev%ﬁyst al slurry further /

concent Faty C&J"bﬁ rogudt | A rAreRgratienndy @0t the37.6 emed!narer ccmbentrated _

thidoatiiaril asid(iBtrhah® eqiiuient)s ald Watdeesdnitl)t 1@k 8dmBREY toasther and
QC. Recrystallization: ?’?1 :

Igfr!]fﬁal%gbﬁﬂg?ﬁ la@uf%’l n?’hg\fg &p&{e%@ ra:?dggeo\ﬁ;éaslprﬁr it was cooled to room
femperatyre F'ﬁ‘th?tah@éQmL) agldedo Thdprodut whd Qlaﬁlﬂﬁéch aﬂeorﬁ fehperature for

| ar:eas:mot mldu&es\/\@ﬁe %idlﬁﬂt FJFHth:t Msyr%lg\laclj bﬁ %t}a?g w%sﬁ%q, with water

b%rﬂ dngnd resultant crysta urry
Bornd e crige Uy BE?CUUW&&%Qf?roafﬂe@ﬁbwopm h’:ewmsmen%bﬁ-wmte
: IOW@tmeﬁHOMonet hane. The purified solid was fi Itrat ed

and dtj v 72,0 6 C27H29CI N4

LR HROR OnB oY B Y s 05 4, RO7-065 68) 783 (5. 7.55 (1),
70l 688, (bs)5.96.6% (bshi, 387 k), A0, (b6), 785284 (B9 258, (bs), 2.50

' (85), B4®(bs), 339F%). R (cni) 2983, 2839, 2812. 1730, 1657,

1638, 1562, 1490, 1470, 1462, 1422,

13861. - 1282, 1263, 1240, - 11B@mple 4051 10371-1013, 991,

940, 48@252'(47%120W@@tﬁlﬁ&&,—yl—@é@razuﬁa3yl) S0 %%M@%%@s-dmydm-

RAT-4E20336 e 4y NVR (DNBO, "400 Mz):
'55 (t), 7.43 (t), 6. 75 (s),

4 01 Tﬁ? a?!cu&rg sglépr(agljct ofgarq@:qglogg 14y, 195 196\00 dptrebydrdfulan {75 ml.,
waten §/5(1sb), andimithatet Juifonid Gcidigs IRVES.eq &re combined together

add stiref ovéfﬁiéht%ﬂamﬂigﬁ t%@)el‘%lﬂ‘_el_ @%é reéét%atlpro@gt Wﬁ?@@te@@y filtration,
%165 it th g“]f wgter (@@Lgya@gdr@g Jundet vaQuumbat ERHOdr @t Bast 16 hours. Yield

5.4g, {5@;’/{ fo(WtB&ﬂ@ﬁt[tﬁJWrﬁéH[ . 6 ch ,. 2 3d
iazo et chl or o- 2- oxo-
i hy drt o- | n(gg'issi)l 3@‘%"“&1 @)?cg Qﬁ)ygﬁgaé@l@) T3PS (mh)oT. bl ¢), 6.98

o (bé)aF*ﬂTTﬂeB BHBZB (M), 8.40-8.3p1@Y Bela-Df2 @EDE ALY @m; 3 56- %%oqm) 243

30

(5535 36 (STRb9 (sgr.}qmqgncent r at ed
"« Example 11
. Preparation of 4-{57[2-(4-Benzo{d]|sothlazol-3-yl-piperazin-1-yl)-etﬁyl]-ﬁ-chloro-2-oxo- : |
2,3-dihydro-indol~1—yl}~4-oxo-butyric acid decyl ester, hydrochl_oride salt.
The product of example 9 (4.0 g, 7.28 hmol) 4-dimethylaminopyridine (300 mg, 6. 55

_ mmol, 0.9 equivalent}, N N"dacyclohexylcarbodumlde (2.0g, 946 mmol, 1.3 equivalent) and

35

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 mixiure was heated to 40 °C for 3 days. The product was: isolated by adding

. dlchloromethane (40 mL) and water (20 mL) to the reactlon mlxture The organic layer was




10

. tenperature for at |least 10 i

hydrochloric acid (7.9n, 2.5 equivalent), and water
“((35(6[% re conbined together' and 10 stirred
i at 50C. The resultant reaction m xt RCA/IRZAH3/H04519

~slurry, it was cooled to roomtenperature and water

(250nL) added. The product was ranul ated at room
utes. The resul tant
product was isolated by filtration, washed with water
(100nmL.) and dried under vacuum at 90C for at |east 16

hOéHp%rateﬁ ﬁ-ldq’urki%ha/gﬁségt% m&: m)zo n§t) %bxla Iygg{eggfgang Izypr was dried
bg\ﬁer aghxghpug Sodumprgulfaty, f@refisind con&bitréted to difnds? #ta Yacuum rotary
7 evédpdrator. The &éul{ahﬂ}lackgurﬁ%s Hbzavas ??fgaé; ‘[eg‘i)fbo%ﬂ é));en(.bﬁlgg

2. 2.
25 r)omatography

(bs) . lﬂ'lﬁéé‘i?%ﬂ ﬁbColumrg
4-{5-] ZGfQUDnBE nbaspubiica Giehé & Ghoble M{as@| ARl addtate 1- yo- et hy

|') - 6- Clersdign 3 9P wlre S5 HLRNPLY o&

 aPari by i Syl Horanss ap oo gllod; 8 parapmatergg m of ety

y eYS‘P?f&tRf‘t Kange avseeragitiedumtiBsofidspregipith. 53ranulatp for4 h

rAnd Hiter.t Wastedojidbrvaith\BORAL d&f Fexdibs. D%Rr@fed @Zlﬁs '311)51 va@tﬂ:% Loven at 80C

R g?n‘z?ﬁed %ﬁ@%&e%&dﬁc& %@FF @B”’B(‘?é’fe"&# s%lldsanbl ent ‘
_ tenper B4 G Fh$320 2024, 2650, prociuecdo, wers, 4ol asRd 18y 1350 1258, -

f 146br Akl 07, sembefbs igsNsdNf / water (30.nis) and dri

- under ¥@®HHn1at 45 or af least 16 hours. Yield 25

5. 4g, @MS%F‘% MHZ) 18 §h29 Brshvihods ()i 170 ' (bs)NKB4 (M .41 (t).
sczsawor HE) 6.35(68), 8582((&»‘9) 5. 539( s 2) ém )73 %zb h)%g-z 96 (m),

6‘”:7? 5%‘% ﬁg‘%i% 1§ ﬁi( 2@3@&1 Wbem 17ﬂnsgmz 80

2.43 (s), 2.35 (s), 2.09 (s), 1.36 (s) Exanpl e

' 11 30 Prepar ati on of

© . 4-{5-[2-(4-Benzo[d)i sot hi azol - 3-yl - pi pera2|n-1-yl)-ethl

yl]-6-chl oro- 2- oxo-

2, 3-di hydro-indol -l -yl }- 4- oxo- butyric acid decyl
ester ‘hydrochl oride salt. The product of exanple 9
(4.0 g,'7.28 nol ), . 4- dlnethylan1nopyr|d|ne (800 ng,_
6.55 mml, 0.9 equivalent),

N, N dlcyclohexylcarbod||n1de (2.0g, 9.46 mmol, 1.3

~equival ent) and dichl oromet hane (25 ni- ) were aded

. . together to forma dark solution. Then 1-decanol (1.5

m. 35 , 8.0 mol, 1.1 equLva[ent) was added to the _
dark Ssol ution obtained above. The resultant reaction
m xture was heated to 40 C for 3 days. The product was
i solated by adding dichloromethane (40 nL) and water
(20 mL) to the reaction mi'xture. The organic |ayer was
WD 2004/ 037819 PCT/.| B2003/ 004519 -16 separated and
further- washed with water (2 x 20 nL) The washed
organic |ayer -was dried :

(e




e

1o o . o 0

over anhydrous sodiumsulfate, filtered and
concentrated to dryness in a vacuumrotary
WRIHHIPEr . The resultant black gum (6.43g) vRET/HRIEH00SIO -
i n vacuum oven overni ght Purification By Col um
Chr omat ography: 5 Stationary phase Silica Gl 60 A
nmobi | e phase: ethyl acetate Fr}:\ctlon | to 7 were
col l ected and concentrated to approxi mate 50 nL of
ethyl acetate by rotary evaporation.,; Hexanes were
aqg?g]a%ntll solids precipitate. Granulate for 4 h and
Wash solids with 50 nL of hexanes. Dry :
filtrated sohtawpound dithedooula oven at 80 C for 18 h.
Thi s af forded the duct (2 3g) as a purple brown
fine solids. - v 3320, 2924, 2850, .
1724, 31, 1350, 1258, 1162,
— NMR (DMSO, 400
'8.04 (d), :

: 54 (t), {
7. 41( ( 1 7.19 (g ZZg 5 @2
. (bs), 558(d) 3.93 (bs), 3.47 (s), 3. 35 (bs) )COR /

. 2.99.2.96.(m, 2.87 (bs), 2.73 (bs)C (B-%n(bs) 22,49
(s), 1.71. (d), 1.59 (d).1.49 (bs)g’l.17 (bs), 0.81
“(t). WD 2004/ 037819 PCT/ | B2003/ 004519 -17-. W cl ai m:
r apherpRAGHisal acesniablecaair iedditioN. @it therbod wkrel Rmcted from the

5. ﬁr.(o@ﬁ@ststﬁg of hyaRhéeH ARGy ¢80,y aﬁ&ﬁfﬁ&&ﬂm@ar@ﬁf ?er from 1 to 5.
addrtr a}% the of IS_selecte fe "}1
5 . group ¢ &pgi"?‘ﬁaﬁ"%? %%Pdi’%'aé C, to O ;

and wer ei rﬁm0¢e§5ﬁvnpremﬁnagercompmndbftoamﬂa 2 A
conpound -accordi zg_Lo claim!| wherein R |s ‘et hyl. 3. .
A process for p par Nn a conpaund of formula N.CI N

- comprising reacting a eorrrpound of formuia

o -

/C--(CH?_) ~COR' i

w:th a base whereln R' is selected from the group consisting of hydrogen and alkyl C4 to Cm ;
and-wherein n is an mteger from 1t0 5.

4, The process of claim3 wherein said compound of fermula llis prepared by
- reacting a compotind of the formula |




conprising reacting a conmpound of formula N N1 u HC
WO 2604/031819N > (CH2)nCO2R1 . Il 10 O with a b%emn 003/004519
. Wwherein R is selected fromthe group consisting o o

hydrogen. and alkyl C, to CO; and wherein n is an

integer froml to 5. . 4. The_-m.ocess of claim.3 ‘

wherein said conpound of fornmula Il is prepared by : .
reacting a conpound of the formula WO 2004/ 037819

PCT/ 102003/ 004519 18 NCN O M+ S. O NIl ~CG(CH2)n

C \Ot 111 2 wth an alcohol of fornulla RIOH in
t hg presence .of c ntrated hydrochloric acid whereln v )
M Jis Ca or Ba; ,snd S selectedfromthe gr oup o o
- corfsjz rogent and al kyh C, to C o ; and o ‘
wher i to5— 5 5. qf claim4 - -
wher's gai d p\prrpound of forn ' C?pared by M2+

reqcting a&orrpound of fopym \

O -(CHZ)--.COOR’Z-~C—-(CHZ)nCOOR’Z I,N/ Ow th-gdalcit
hyfr oxi de or bari um.hydroxi de vvher/J CHé CC o
“alkyl and n.is an ifiteger from é 10 i
Pr tess of -Claim5 wherein said corrpound of forrm(Pa iV -

re by
ith gn ar?:ohol of formula R'OH in the presence of concentrated hydroctiloric acid whereln M.

is Caor Ba; and R is selected from the group consnstmg of hydrogen and alky! C, to Cyp; and 4 :)
 whereinnis{to 5, - : ‘ '

5 5. The process of claim 4 wherein said compound of formula fll is prepared by
- reacting a compound of formula - ’

N
NN

-

o _
-o~g—-(CH2_),,—~000R2
y (!)—(CHZ) COOR? - v
:wtth 5calmum hydroxide or barium hydrox:de whereln R is C,—C,o alkyl end nisan integer from
R .
10 6.

The process of clalm 5 wherem sald compound of formula [V is prepared by
reacung a oompeund of formula -

| s | v
w:th an anhydride acylating agent. : :
. 7.7 The process of c!alm [} whereln said acylatmg agent. is an anhydﬂde "
15 7 acyiatmg agent having the fonnula ’
| R202C.—(CHz)n-h‘.-O-ﬁ—(CHz)n-COZ'RZ i o

" wherein R%is C4-Cyq alkyl and n is an i_nt'eger'from 1to 5.




reacting a conpound of formula N SCI NOV H wth

an a dride acylating agent. 7. The process 0 aimo
W%M%F% said acyl ating agent is an anhydri o%éTl%%3momg

acyl ating agent having the formula RZQZC- (CH2)" -0 -F

?2(CH VI O Owherein RZ,is C -0 alkyl and.n is an

integer froml to 5. WD 2004/0°3 78 1 9

PCT/ 1B2003/ 004519 -19 8. The process of claim®6

wherei n said anhydride acyl ating agent reacts with

t he cogpoun la: Vi resen of nesium, .

by o der i ot hoP oSt oo & Wt oSG, 2ndfRg 26 Hikis win
- o'ePREPHNG CEKEMYR Vit Hie prepenges aieanesiimobremibis diefifeether etherate and

agiybrgénicigpsagent i s the. 5 anhydri de having the

formulg O AQR)2ol, Wl OB 2 0ol s VL, 0 O

' 10. T_hg' pr_oﬁgés@ Ol sc?’aﬁﬁ'{" g: %@%Fﬂ?ﬁrw@ gavptoo et is the.
- 5 japhygrideRyipgihefasmulal. The process of claim 3 wherein

) said base is selected frgmthe group consisting of

al kal i bi.c nat & al kal i netal carbonates,
~C1to %ﬂsﬂz&@ﬁiﬁ— santH ke Rebdiocycl i c hgpes ¢
sel ected fromthe groupf cgnsi sting of pyridine,
lutidine and picoline. l20 The process of claim11l I..
wherein said base is sodi um bi carbonate. .13. A -
phar md®eut i'BaProeessPhepim ‘8 rwiterein saip erganichiase isitdetayidniing. t v

Conpr i &i NYThé Proce RO &R AC GALEINNEid b3se 'isaTLiéerédted Rofthe group

R LA e ST b i i 8 s s
| 10 heterocyclic bases selected from the group consisting of pyridine, lutidine and picoline.
12.  The process of claim 11. wherein said base is sodium biearbonate.
13, A pharmaceutical composition having neuroleptic activity odrnprising the
compound according to claim 1 in an amount effective in the treatment of neuroleptic
diseases, and a pharmaceutically acceptable carrier.
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