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process Ww2004/eg3a62 ng ari pi prazol e. BACKGROUND 5 PCT/JP2003/016256
7-{4-[4-(2, 3-Di chl orophenyl ) -1-

pi per azi nyl ] but oxy}- 3, 4-di hydro-2(I H)-qui noli none represented by the
followng formula: NU (1) CL ClL o (Cx2) 4-NNv is called aripiprazol e,
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i nstance, a 10 pharnmaceutical conmpositTon Q ntaining aripiprazole is

mentioned in EP—A—3671§§ ggcanpage hﬁ%ﬁfﬂ%ﬁﬂﬂ?&ﬁ?hreria, and
g

usef ul ness of aripiprazoPe as ant?%g%gﬁgplc agents i's mentioned in J. Md.
Chem, Vol. 41, pp. 658-667 (1998). 15 Hitherto, aripiprazole has been
prepared by a reaction of a carbostyril conpound represented by the WO
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FIELD OF THE INVENTION
The present invention relates to a process

for preparing aripiprazole.

BACKGROUND
5 7-{4-[4-(2,3-Dichlorophenyl) -1~
piperazinyl]butoxy}-3,4-dihydro-2 (1H) —quinolinone

represented by the following formula:
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is called aripiprazole, which is a compound useful as
an agent for treating schizophreria. For instance, a

10 pharmaceutical composition containing aripiprazole is
mentioned in EP-A-367141 as an agent for treating
schizophreria, and usefulness of aripiprazole as
antipsychotic agents is mentioned in J. Med. Chem.,
Vol. 41, pp. 658-667 (1998).

15 Hitherto, aripiprazole has been prepared by a

reaction of a carbostyril compound represented by the



2 follow ng general formula (2): \ NO (2) HO (CH2) 4X (wherein X
represents a hal ogen atom a | ower al kanesul fonyl oxy group, an

aryl sul f omyd mRyou&uUp or an
conmpound 5 represented by the followng fornula (3):
the presence of an inorganic or organic basic conmpound, in an organic
in the absence of solvent. For exanple, in EP-A-367141,
that the above-nentioned reaction can be carried out, 10

sol vent or
ment i oned

it
if

necessary, byfabdbwinancanh&asl fermiléodfde such as potassi umi odide,
sodiumiodide or the like as the reaction accelerator; and in the working

exanpl es thereof (EP-A2-367141, page 5, lines 42-44) sodium iodide is
According 15 to the process described in
162 PCT/JP2003/016256 3 of the
aboyt 80% even if the reaction

used as the reaction accel erator.
EP- A-367141, however, yield WO 2004/ 06<
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is used. According

0 (CHy) 4X

7141, the Freparation of
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(wherein X represents a halogen atom, a lower

alkanesulfonyloxy group, an arylsulfonyloxy group or an

aralkylsulfonyloxy group), with a piperazine compound

represented by the following formula (3):

Cl Cl

HN N (3)
/

in the presence of an inorganic or organic basic
compound, in an organic solvent or in the absence of
solvent. For example, in EP-A-367141, it is mentioned
that the above-mentioned reaction can be carried out,
if necessary, by adding an alkali metal iodide such as
potassium iodide, sodium iodide or the like as the
reaction accelerator; and in the working examples
thereof (EP-A2-367141, page 5, lines 42-44) sodium
iodide is used as the reaction accelerator. According

to the process described in EP-A-367141, however, yield

aral kyl sul fonyl oxy group), RETVIP2603PI1§RS6 azi ne
d CLHNN/ \ (3

in

is



aripiprazole is carried out even in the absence of 5 solvent. In the
absence of solvent, however, the reaction can progress only slowy, and
t he react wanoosysti@n is difficult to nmaintain in a uni f GowPRaBO14236
stirring, because the starting material conmpounds and the objective
ari piprazole are both solid materials. 10 Accordingly, the process
described in EP-A-367141 is not suitable for industrial manufacture.
Further, the process described in EP-A-367141 is conplicated in the
pr ocedure forolobth MATEeiHeve obf BRIDPKAZ @kS pFpragbl excagd spheet aBPpi prazol e
is used as an active ingredient of pharmaceutjcal drugs, it is desired to
obtain the arSiPridzdike iFrackien I‘Fé?c@ﬁegl?%ﬁ@%u%f?t‘ﬁse Further, for
suppressing the manufacturing, cost, it reg roduce t he
aripiprazole in a furt H&CH G tc?(ﬁ%/"‘%’[%ﬁ J%U\AVA W?Wé\llt is
an obj ect of thIS nve on to pro r ocess for reparin
ari pi prazol e ¥R dsﬁaezror}p%rjﬁyc %’fqec}lq %Lh%r (?Iéllon T?fg %E%%e‘ﬁ? i nvent or s
have now SCQVY racess_.fo epar pg p| % ! further hi gher
purity and yi ol S;%I lpn Q@?)mmgns% %nol[)%a% n‘%E %63162
PCT/JPZOOB/O%Q%QQld% can progress only slowly, and the reaction
system is difficult to maintain in a uniform state by
stirring, because the starting material compounds and
the objective aripiprazole are both solid materials.
10 Accordingly, the process described in EP-A-367141 is
not suitable for industrial manufacture.
Further, the process described in EP-A-367141
is complicated in the procedure for obtaining the
objective aripiprazole.
15 Since aripiprazole is used as an active
ingredient of pharmaceutical drugs, it is desired to
obtain the aripiprazole in a further higher purity.
Further, for suppressing the manufacturing cost, it is

desired to produce the aripiprazole in a further higher

20 vyield.

SUMMARY OF THE INVENTION
It is an object of this invention to provide
a process for preparing aripiprazole in higher purity
and higher yield.
25 The present inventors have now discovered a
process for preparing aripiprazole in further higher

purity and yield. It is a common technical knowledge



in the field of chem cal science that a chemi cal reaction can progress in
a high efficiency when the substrate of the reaction is dissolved in the
reacti on wayanem3i@accordi ng to the above-nenti oned know rOygrP2003101&56 S
virtually inpossible for one of ordinary skilled in the art to think of
using water as a reaction nmedium for a reaction between a carbostyri
conmpound of general forrmula (2), whichHis entirely insoluble in water,
and a pi perazi ne _conpound of fornula (3) or a 10 salt thereof. In addition,
t he ordi nary iskitheedieid e cramicet exsiancexpert a haltembeayroup X in the
nol ecul e of carbaostyril conpound represented by general formula (2) has a
very hi gh podsiasitiiiony wm cR@iesiont m ¢High IHARDGY ot BytRS dr ol ysi s
with water. Thus, the 15 ordinary skilled jn the art, can easily expect that
purity and yiSePF GRS i fh T HAD b |deﬁe%<€d’%}§wd3efﬁ theicFrac bR ti on.
Under the conditions nentioned abov ;%f resent inyentors have ,

remar kabl y diS¥GoW8Fed AR P %ri%Di Pra Oé"%é‘?‘?rb Od?%%aﬂf%‘ﬁ”f%dq%ﬂh%r

hi gher pur.i ty _ and_ higher .yi el d .hy daringly usin ter ntjirely.

i ncapabl e “of ){Lﬁ TRV gl}yt Hé“pcoasrsnlggslltey?fir * g)éyr?pooufncfgl%\]?na%%nse %Ijri?%rjh%l a (2),

as a react| Or%hrgegjft?ﬁganctﬂiq{ﬁ hes uéﬁ’iqngvaemsr]i U gant e, bashe fopgynd as said

basi ¢ 25 conpoun present invention relates to a process
for a reaction between a carbostyril compound of

general formula (2), which is entirely insoluble in
water, and a piperazine compound of formula (3) or a

10 salt thereof. In addition, the ordinary skilled in the
art can easily expect that the group X in the molecule
of carbostyril compound represented by general formula
(2) has a very high possibility of conversion into a
hydroxyl group by hydrolysis with water. Thus, the

15 ordinary skilled‘in the art can easily expect that
purity and yield of aripiprazole will be lowered under
such a condition.

Under the conditions mentioned above, the

present inventors have remarkably discovered that

20 aripiprazole can be prepared in further higher purity
and higher yield by daringly using water, entirely
incapable of dissolving the carbostyril compounds of
general formula (2), as a reaction medium and further
using an inorganic basic compound as said basic

25 compound.

The present invention relates to a process

for preparing aripiprazole characterized by reacting a

carbostyril compound represented by the above-mentioned



for preparing aripiprazole characterized by reacting a carbostyri

conpound represented by the above-nenti oned WO 2004/ 063162

PCT/ JP2008/00h626631625 general forrmula (2) with a pi perazipga/Irenpousede
represented by the fornmula (3) and/or a salt thereof in water, in the
presence of an inorganic basic conmpound of which anbunt is in the range of
0.5 to 10 nol per 5 nol of the carbostyril conmpound (2), in order to obtain
ari pi prazole represented by the forrmula (1). DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Theeogrbdsfpriuileonounds ir @prdgemaad ngy admwpoyeheral formul a (2)
used as a starting material in the 10 present invention are known
conpounds. | KepKEsSgaiefabyf ¢heulferre)a tiFe RAIddGen satsomt rémrachted by X
includes a fluorine atom a chlorine atom a brom ne atom and an_i odi ne
atom As exaWpltes:ofilt hEel BRES A aRds i SRPIEGRV LA PG Sur T EEEnt ed by

X, straight or. branched chain al kanesul f onyl roups having 1-6 carbon
atoms such &< WBLR, né?@PP&n&ﬁoi@-&Pﬁhﬁ?nthgﬁééu%f I%&ﬁmﬁﬁgﬁﬁf

i sopropanesul f gny

bt aneodl 1 B 9%y HP0GRTEPERY 0 BT EHECE Hany! ofy Grp o obtain
n- pent anesul Lonyligxy ghoun. - exanesy (Yl gk, Loy and the 1ike are

encorrpassed I'n € préesent "1 nve
DETAILED DESCRIPTION OF THE INVENTION

The carbostyril compounds represented by the
general formula (2) used as a starting material in the

10 present invention are known compounds.

In the general formula (2), the halogen atom
represented by X includes a fluorine atom, a chlorine
atom, a bromine atom and an iodine atom.

As examples of the lower alkanesulfonyloxy

15 group represented by X, straight or branched chain
alkanesulfonyloxy groups having 1-6 carbon atoms such
as methanesulfonyloxy group, ethanesulfonyloxy group,
isopropanesulfonyloxy group, n-propanesulfonyloxy
group, n-butanesulfonyloxy group, tert-

20 butanesulfonyloxy group, n-pentanesulfonyloxy group, n-
hexanesulfonyloxy group and the like are encompassed in
the present invention.

As the arylsulfonyloxy groups represented by
X, for éxample, phenylsulfonyloxy groups, which may

25 have on the phenyl ring, 1 to 3 groups selected from
the group consisting of straight or branched chain

alkyl groups having 1-6 carbon atoms, straight or



As the aryl sul fonyl oxy groups represented by X, for exanple,
phenyl sul f onyl oxy groups, which may 25 have on the phenyl ring, 1 to 3
groups sewecioedodsieam the group consisting of straight @cTarraschessehai n

al kyl groups having 1-6 carbon atons, straight or WO 2004/ 063162

PCT/ JP2003/ 016256 6 branched chai n al koxy groups having 1-6 carbon atons,
nitro group and hal ogen atom as substiduents; naphthyl sul fonyl oxy groups;
and the like are enconpassed in the present invention. As exanple of 5 the
above- ment i ofed @ty [Ghdifrorad ieey oF P swiahimayl - haverkdr above, nenti oned
substituents, phenyl sul fonyl oxy group, 4-nethyl phenyl sul fonyl oxy group,

2- met hyl phenyllS1F GRAYSX 6\?9{0%311 i § ¢p e y$ SR8 T o %S/ group, 4 10

met hoxyphenyl sul f onyl oxy graoup, 2- nitrophenyl sul fonyl oxy group,

3- ni t r ophenyI"$H OTYHSY, FXH D opHeny IS Ut ¥ ehy@a Xy group and the

| i ke are enconpassed ip the present invention, As exanples of the

napht hyl sul f(?ﬁﬁ) S g éllﬁf?aé?ﬁ%%ﬁjljfrbmw 15 2% mple of

3- ht hyl syl. f I the Iik in the t

nvent i on? Ad @A E BTSSR et S Vo BOE R P B3P AR FBEY xampl e
strai ght or ARched el Gt Al sl oyl ops oroups substituted with
pnhen ,

phenylsulfonyloxy group, 4-methylphenylsulfonyloxy
group, 2-methylphenylsulfonyloxy group, 4-
nitrophenylsulfonyloxy group, 4-

10 methoxyphenylsulfonyloxy group, 2-
nitrophenylsulfonyloxy group, 3-nitrophenylsulfonyloxy
group, 3-chlorophenylsulfonyloxy group and the like are
encompassed in the present invention. As examples of
the naphthylsulfonyloxy group, e-naphthylsulfonyloxy

15 group, P-naphthylsulfonyloxy group and the like are
encompassed in the present invention.

As the aralkylsulfonyloxy group represented
by X, for example, straight or branched chain C,_
alkylsulfonyloxy groups substituted with phenyl group,

20 in which a phenyl ring may have, as substituents, 1 to
3 groups selected from the group consisting of a
straight or branched chain alkyl group having 1-6
carbon atoms, a straight or branched chain alkoxy group
having 1-6 carbon atoms, a nitro group and a halogen

25 atom; straight or branched chain C, ¢ alkylsulfonyloxy
groups substituted with naphthyl group; and the like
are encompassed in the present invention. As examples

of the above-mentioned alkylsulfonyloxy group



20 in which a phenyl ring may have, as substituents, 1 to 3 groups
selected fromthe group consisting of a straight or branched chain al kyl
group havwogod4/@3iear bon atons, a straight or branched dtavrrelskosess gr oup
having 1-6 carbon atons, a nitro group and a hal ogen 25 atom straight or
branched chain Cl1_6 al kyl sul fonyl oxy groups substituted wth naphthyl
group; and the like are enconpassed i¥ the present invention. As exanples
of the above-nentioned al kyl sul fonyl oxy group WO 2004/ 063162

PCT/ JP2003/ 0 E6@56- 1 thtsh gtdi tthutrdeenai 1t o shiany 1Dyt u lifenidsd st fargioxy
group, 2-phenyl ethyl sul fonyl oxy group, 4- phenyl butyl sul fonyl oxy group,
2- net hyl benz y@-Shierorhd it s igrfeuy L vmsttedsbezy | sul f onyl oxy group, 4 5

ni t robenzyl sul f onyl oxy group, 3-chl orobenzyl sul fonyl oxy . group and the |ike
are enconpas§@&qﬁihﬂﬁ¥%ﬁqéigﬂylq%ﬁuﬁﬁqqﬂl LE WS Heeny Loxy

above-nentioned al kyl sul fonyl oxy grqup substituted w th naphthyl group,
a-naphthylneﬁﬁ?%%hl#SWﬁqgaf%%%ﬂﬁ&l3&i§%ﬁ£iﬂ¥¥uﬂﬁﬂ methyl sul f onyl oxy group
and the like are _enconpassed i.n_the prese i,nvention. -As the X hal ogen
atoms are Sor @F&Fé’ﬁe&zyg%dﬁg%né’tﬁ Y At mrat—sdﬂoorreotbp%yélrsébll %‘?n}ﬁy:hoexy

Pi per azi ne comROUNS, 1 GALSONULLRY tftmphi o M| S AL Al ts ther eof

whi ch are us

invention. As examples of the above-mentioned
alkylsulfonyloxy group substituted with naphthyl group,
o-naphthylmethylsulfonyloxy group, B-
10 naphthymethylsulfonyloxy group and the like are
encompassed in the present invention.
As the X, halogen atoms are preferable, ana a
chlorine atom is more preferable.
The piperazine compounds represented by the
15 formula (3) and salts thereof -which are used in the
present invention as another starting material are also
known compounds.
As said salt, for example, inorganic salts
such as hydrochloride, sulfate, phosphate, hydrobromide
20 and the like; and organic salts such as oxalate,
maleate, fumarate, malate, tartrate, citrate, benzoate
and the like are encompassed in the present invention.
In the reaction between the above-mentioned
carbostyril compound of general formula (2) and the
25 piperazine compound of formula (3) and/or a salt
thereof, the ratio between amounts thereof is not
particularly limited, and amounts thereof can be

selected appropriately from a wide range. The



present invention as another starting material are also known conpounds.

As said salt, for exanple, inorganic salts such as hydrochloride, sulfate,

phosphat ewdnods/adsue2mi de 20 and the |ike; and organi c saldRIPRRuchiese

oxal ate, maleate, fumarate, nmalate, tartrate, citrate, benzoate and the

| i ke are enconpassed in the present invention. |In the reaction between the

above-nenti oned carbostyril conpound of8 general fornmula (2) and the 25

pi perazi ne conpound of formula (3) and/or_a salt thereof, the ratio

bet ween amountiPatieries! RN paf tieurard y(3) madwor andSakbunt s t her eof

can be selected ap ropr| ately froma w de range. The WD 2004/ 063162

PCT/JP2003IOICSE%'@§ Gt A dzﬁwrp%kﬁwl%ﬁlﬁfdﬁﬁﬂlanésa}naﬁmwtaogalt

t hereof can be nore particul arIy used_in anount of at | east 0.5 nol and
A he

preferably i @%ﬁ%ﬁurﬂ Do 13id PrEe rithrP RCHE 1P %a\?%ostyrl I
conmpound of ener aI f or mul a&& reacti of . 1he present pnvention is
carried out ilrr , B9 (He Oé)sec?f;crhc 1?91%?3@%# r%?i%‘fr(‘: d dfpound. As

t he inorgaqnl C t%laem O%u éénown ones 10 can be used wi dely. For

exanpl e, al ka9 rﬁﬂ toxides such as sodi um hydroxi de, potassi um

The reaction of the present invention is
‘carried out in water, in the presence of an inorganic
basic compound.

As the inorganic basic compound, known ones

10 can be used widely. For example, alkali metal
hydroxides such as sodium hydroxide, potassium
hydroxide, cesium hydroxide, lithium hydroxide and the
like; alkali metal carbonates such as sodium carbonate,
potassium carbonate, cesium carbonate, lithium

15 carbonate, lithium hydrogen carbonate, sodium hydrogen
carbonate, potassium hydrogen carbonate and the like;
alkali metals such as metallic sodium, metallic
potassium and the like; etc. are encompassed in the
present invention. These inorganic basic compounds are

20 wused either in one kind alone or in the form of a
mixture of two or more kinds.

In cases of using one kind of inorganic basic
compound alone, an alkali metal carbonate such as
sodium carbonate, potassium carbonate, cesium

25 carbonate, lithium carbonate, lithium hydrogen
carbonate, sodium hydrogen carbonate, potassium
hydrogen carbonate or the like is preferable, and the

amount thereof is particularly 0.5 to 10 mol and more



hydr oxi de, cesium hydroxide, lithium hydroxide and the |I|ike; alkali netal
carbonat es such as sodi um carbonate, potassium carbonate, cesium

car bonat ewd 1004104306215 car bonate, |ithi um hydrogen car borriTeIP2ec0i 256
hydrogen carbonate, potassi um hydrogen carbonate and the |ike; al kal
metals such as netallic sodium netallic potassiumand the like; etc. are
enconpassed in the present invention.9These inorganic basic conpounds are
20 used either in one kind alone or in the formof a_mxture of two or
nore ki nds. PArEisEdashyuliAgtené RPhd BFTi REEgERIc Badihe conpound al one,
an al kali metal carbonate such as sodi um carbonate, potassium carbonat e,
cesi um 25 caFBéHQFEYrP#tﬁPﬁﬁPBH?bBﬁBF@?ePFFﬁi@ﬁlﬁ;@rQ%@ﬁraiaﬁﬁﬂﬁﬁﬂéi sodi um
hydr ogen cargg ate, potassium hydrogen carbonate or the like is

pr ef er abl e, ‘the anount thereof is particularly 0.5 to 10 nol and nore
WO 2004/ 063162 PCT/JP2Q03/ 016256 9 Eart%cularl% O.SKE% 6 , per one nol
of the carbostyril co oﬁﬁaeFeBFeESnpgd Hﬁ fhe §§ﬁeraldﬁoP la (2). In

cases of gsingEﬁgggérgg&gck%gﬁéoggdSSFEQE{gﬁ&%gfgash% gQmpounds as a

mxture, Tt i's _ t e an a met al HNydroxide such as sodium
hydroxi de, pBE@%éEHH&nggoﬁégeanC§§kHﬁE metal hydroxide such as

sodium hydroxide, potassium hydroxide, cesium
hydroxide, lithium hydroxide or the like in the form of
a mixture with an alkali metal carbonate such as sodium
10 carbonate, potassium carbonate, cesium carbonate,
lithium carbonate, lithium hydrogen carbonate, sodium
hydrogen carbonate, potassium hydrogen carbonate or the
like. When such a mixture is used, the total amount of
the inorganic basic compounds put to use is
15 particularly 0.5 to 10 mol and more particularly 0.5 to
6 mol, per one mol of the carbostyril compound
represented by the general formula (2).
In the process of the present invention,
water is used usually in an amount of 3 to 50 parts by
20 weight and preferably in an amount of 5 to 15 parts by
weight, per part by weight of the carbostyril compound
represented by the general formula (2).
The reaction of the present invention is
carried out usually at a temperature ranging from room
25 temperature to 200°C, and preferably from about 80 to
150°C. The reaction is usually completed in about 1 to
10 hours. |

The reaction of this invention can be made to



hydr oxi de, |ithium hydroxide or the like in the formof a mxture with an
al kali nmetal carbonate such as sodium 10 carbonate, potassium carbonate,
cesi um cawwoomwad/es3ie2 i t hi um carbonate, |ithi um hydrogen camrret3si62s6di um
hydr ogen car bonate, potassi um hydrogen carbonate or the |ike. Wen such a
m xture is used, the total amobunt of the inorganic basic conpounds put to
use is 15 particularly 0.5 to 10 nol ahd nore particularly 0.5 to 6 nol,
per one nol of the carbostyril conmpound represented by the general formula
(2). In the PrECESSSoMalfe JHVESERISaNEEM ioh, cangitiery ixitusidde usual Iy in an
amount of 3 to 50 parts by 20 weight and preferably in an anount of 5 to
15 parts by wSiEgHiomer YarttiFr Wmsi-ght of the carbostyril conpound
represented by the general farmula (2). The reaction of, the present
invention is carried Jut® GRIRRRFaFCE MR LRETUTITHY 9 omitfoom 25

tenperature to 200C, referably fromabout 80 to 150C The reaction is
usual Iy conmpPet&FSith O%Bgﬁ{)e PHES S0 TG LOFhEFe &5 i1 0FY 1 ?F]‘?/énti on

can be made to WD,2004/ 063162 PCT/.JP2003/016256_, rodr ess npre
vant agesus TF By TEE AR o MING U TRaRiS S It AR A o e Cthe

aripiprazoleiggh%kﬂ%% %&%9&95%% %%fﬂ%%ing means conventionally

employed in this field. As said means for isolation
and purification, for example, solvent extraction
method, dilution method, recrystallization method,

10 column chromatography, preparative thin layer
chromatography and the like can be referred to.

According to the process of this invention,
aripiprazole can be prepared in a high purity and a
high yield.

15 Since the reaction of the present invention
uses water as the reaction medium, the process of the
present invention may avold the use of substances
undesirable from the viewpoint of environmental hygiene
such as organic solvents, gives no load to the

20 environment, and is safe.

According to the process of the present
invention, aripiprazole can be prepared by a simple
procedure.

According to the process of the present

25 invention, aripiprazole with high purity can be
prepared without any complicated purifying steps.

Since the process of the present invention

uses no reagents exceeding the need, aripiprazole can



process of the present invention can be easily isolated 5 fromthe
reaction mxture and purified according to the isolating neans and

puri fyi ngweemnsoaoszventi onal ly enployed in this field. p&I/mad/oneaans for
isolation and purification, for exanple, solvent extraction nethod,

di lution nmethod, recrystallization method, 10 col utm chromat ography,
preparative thin layer chromatographyllnd the |like can be referred to.
According to the process of this invention, aripiprazole can be prepared in
a hi gh purit Peapdepansidgieapneind.cald vSi nce the reaction of the present
invention uses water as the reaction nedium the process of the present

i nvention may avoi d t héFS& BN adibs taife & QpRfssiTaiie fEfa™e vi ewpoi nt of
envi ronnment al, hygi ene  such as organic solvents, gives no |oad to the 20
envi ronnent , L8NG OFafE WL d‘idg(g?‘”tté‘gter?élspra@cé%}s ustE grlesent

i nvention, aripiprazole can be prepared Qy a _sinple procedure. According

to the proceSsOFPTHEHPESSTS 246 PAvEE 6O pi prazole with high purity

can be prepared without any conplicated purifying steps. Since the process
of the present invention uses no reagents exceeding the need, aripiprazole
can WO 20Q4/ Q63362 -RCT/ JP2003/ 016256

Hereunder, the present invention will be
further described with reference to working examples.
Example 1

In 600 ml of water was dissolved 36.0 g of

10 potassium carbonate, to which were added 60.0 g of 7-
(4-chlorobutoxy) -3, 4-dihydrocarbostyril and 69.6 g of
1-(2,3-dichlorophenyl)piperazine monohydrochloride.

The mixture was heated with stirring at 90 to 95°C for
about 4 hours. Then, the reaction mixture was ccoled

15 to about 40°C, and the deposited crystals were collected
by filtration. The crystals thus obtained were washed
with 240 ml of water and dissolved in 900 ml of ethyl
acetate, and an azeotropic mixture of water/ethyl
acetate (about 300 ml) was distilled out under reflux.

20 The remaining solution was cooled to 0 to 5°C, and the
deposited crystals were collected by filtration. The
crystals thus obtained were washed with 120 ml of ethyl
acetate and dried under a reduced pressure of 50 Torr,
at 50 to 60°C for 3 hours to obtain 98.4 g of

25 aripiprazole (yield 92.8%, purity 99%). mp. 140°C.

Purity of the aripiprazole was measured by

high performance liquid chromatography (HPLC) under the



11 be prepared economcally. Accordingly, the process of the present
invention is quite advantageous as an industrial production process of

ari pi pr azeloe200508¥AVMPLES Her eunder, the present inventi acTwpP2003mes256 urt her
described with reference to working exanples. Exanple 1 In 600 m of water
was di ssolved 36.0 g of 10 potassium carbonate, to which were added 60.0 g
of 7- (4-chlorobutoxy)-3,4-di hydrocarbdg8tyril and 69.6 g of

| - (2, 3-di chl or ophenyl ) pi perazi ne nonohydrochl oride. The m xture was heated
with stirrindgctl®bing @Cforonabout 4 hours. Then, the reaction mxture
was cool ed 15 to about 40C, and the deposited crystals were collected by
filtration. The ciOsslitwirs: t RC FBIH P IetreanaStedurog tihy 294C nfoot wat er
and dissolved in 900 m of ethyl acetate, and an azeotropic, m xture of

wat er/ et hyl acet atfe aibout BOFM oS Giskfat P eritOuHeet L86f 1 ux. 20 The
remai ni ng solution was cooled to 0}0 5C, and the %;wﬁag crystals were
collected by filtration. THETRARRYALHIHuLOH &7 ne r shed with 120

m of et h?g acetate and dri eg%urald}er. a reduced pressure of 50 Torr, at 50
to 60C for 3 hour &AW dBtEn 98. U4t 25 aripiprazole (yield 92.8% purity

990). nmp. 140C. 4 e length of detection: 254 nm UV



Purity of the aripiprazole was neasured by high performance liquid
chromat ography (HPLC) under the WO 2004/063162 PCT/JP2003/016256 12

f ol | owi ngwaoredé/bd3oees: Col utm: YMC AMB03 ODS (manuf act ur ertTapp20i81016256 )

El uent: 0.02M sodium sul fate/acetonitrile/ nethanol/acetic acid =
56/33/11/1 5 Flowrate: 1 m/mn. Wave |l ength of detection: 254 nm UV WO
2004/ 063162 PCT/ JP2003/ 016256 13 CLAIMS 1. A process for preparing

ari piprazole represented by fornula (13: NQ C CL 0 {CH2) //-N N by
reacting a carbostyril conpound repr ®ed by formula (2): 2) N'OH o
02) 4 wherein X represents a hal ogen atom a | ower  al kanesul f onyl oxy
group, an ar¥tsul f onyl BxPrESSS dPraRreparing aripiprazole

represented by formula (1):

S m

e W0
2/4

by reacting a carbostyril compound represented by

formula (2):

L, o

N
H

0 (CHy) 4X

wherein X represents a halogen atom, a lower
alkanesulfonyloxy group, an arylsulfonyloxy group or an
aralkylsulfonyloxy group, with a piperazine compound

represented by formula (3):



aral kyl sul fonyl oxy group, wth a piperazi ne conpound represented by
formula (3): WD 2004/ 063162 PCT/JP2003/016256 14 Cd CI HN V-JN-b ' (3)
and/ or a wa 1004/01@0f in water, and, in the presence of pc@awPeGNYess c basic
conpound in an anobunt fromO0.5 to 10 nol per nol of the carbostyril
conmpound (2). 2. A process for preparing aripiprazole according to Caim
1, wherein said process uses one Kkindléf inorganic basic conpound al one,
and said inorganic basic conpound is an al kali netal hydroxide, an alkal
nmetal carbonate or an alkali metal. 3. A process for preparing aripiprazole
according to Caim1l, wherein said process uses two or nore kinds of

i norgani ¢ basi c conpounds as a nixtgre, d said mxture of the inorganic
basi c conmpounds is a mxture of an & kayr netal hydroxide and an al kal i
met al carbonate. 4. A process/ToN pr \"9 ari pi prazole according to
Claim2 or 3, wherein X is HNhal o 5 A &)ocess for preparing

ari pi prazole according to CJE##YZ, in Xis a chlorine atomand said
i norgani ¢ basic conpound is an alkali netal carbonate.

and/or a salt thereof in water, and. in the presence of
an inorganic basic compound in an amount from 0.5 to 10
mol per mol of the carbostyril compound (2).

2. A process for preparing aripiprazole
according to Claim 1, wherein said process uses one
kind of inorganic basic compound alone, and said
inorganic basic compound is an alkali metal hydroxide,
an alkali metal carbonate or an alkali metal.

3. A process for preparing aripiprazole
according to Claim 1, wherein said process uses two or
more kinds of inorganic basic compounds as a mixture,
and said mixture of the inorganic basic compounds is a
mixture of an alkali metal hydroxide and an alkali
metal carbonate.

4. A process for preparing aripiprazole
according to Claim 2 or 3, wherein X is a halogen atom.
5. A process for preparing aripiprazole
according to Claim 2, wherein X is a chlorine atom and
said inorganic basic compound is an alkali metal
carbonate.

6. A process for preparing aripiprazole
according to Claim 3, wherein X is a chlorine atom.

7. A process for preparing aripiprazole



6. A process for preparing aripiprazole according to Claim3, wherein Xis
a chlorine atom 7. A process for preparing aripiprazole WO 2004/ 063162
PCT/ JP2008/0016261316215 according to Caim 2 or 3, wherei rrcgairdomsiokedsé mnet al
hydr oxi de i s sodi um hydroxi de, potassium hydroxi de, cesium hydroxi de or

l'i thi um hydroxide. 8. A process for preparing aripiprazole according to
Caim2, 3 or 5 wherein said alkali nefal carbonate is sodium carbonate,
pot assi um carbonate, cesium carbonate, |ithium carbonate, |ithium hydrogen
carbonat e, sedicomdiydr dgelcambchatre or WWotesst ukaidyalklogeh oerdbnate. 9. A
process for preparing aripiprazole according to Claim2, wherein said

al kal i met al hiyslrogddicurhsorsqsbtus diigoxide, potassium hydroxide,

cesium hydroxide or lithium hydroxide.

8. A process for preparing aripiprazole
according to Claim 2, 3 or 5, wherein said alkali metal
carbonate is sodium carbonate, potassium carbonate,
cesium carbonate, lithium carbonate, lithium hydrogen
carbonate, sodium hydrogen carbonate or potassium -
hydrogen carbonate.

9. A process for preparing aripiprazole
according to Claim 2, wherein said alkali metal is

sodium or potassium.



