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FIELD OF THE INVENTION

The present invention relates to a process for

preparing aripiprazole.

BACKGRCUND
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 compogition 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 conpound represented by the follow ng general
formula (2): //EX:110 (2) HO (CH2) J (wherein X represents a hal ogen
atom a |lower al kanesul fonyl oxy group, an arylsul fonyloxy group or an 5
aral kyl sul fonyl oxy group), with a piperazine conmpound represented by the
following formula (3): C1 C (3) 1in the presence of an inorganic or
organi ¢ basic conpound, in an organic solvent or in the absence of

sol vent. For nl e, n EP- A- 367 it ] i h b 10
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metal iodide sychhangrekasshinksaglide, (2)sodiumiodide or the |like as the
reaction accelerator; and in the working exanples thereof (EP-A2-367141,

page 5, lines 42-44) sodiumiodide is used as the reaction 3 accelerator.
According to the process described in EP-A- 367141, however, yield of the

obj ective aripiprazole cannot exceed about 80% even if the reaction
accel erator is used. O
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(wherein X represents a halogen atom, a lower

alkanesulfonyloxy group, an arylsulfonyloxy group or an
5 aralkylsulfonyloxy group), with a piperazine compound

represented by the following formula (3):

Cl /CI
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in the presence of an inorganic or organic bkasic compound,
in an organic solvent or in the absence of solvent. For
example, in EP-A-367141, it 1s mentioned that the above-
10 mentioned reaction can be carried out, if necessary, by
adding an alkali metal iodide such as potassium ieodide,
sodium iodide or the like as the reaction accelerator; and
in the working examples thereof (EP-A2-367141, page 5,

linea 42-44) sodium iodide is used as the reaction



According to EP-A-367141, the preparation of 5 aripiprazole is carried out
even in the absence of solvent. |In the absence of solvent, however, the
reaction can progress only slowy, and the reaction systemis difficult

to maintain in a uniformstate by stimring, because the starting material

- conpounds and the objective aripiprazole 10 are both solid materials.
Accordingly, the process described in EP-A-367141 is not suitable for

ndustrial TROuLacUEe FUTNSK Ehe Process deser el B aP A ST T
conplicated in e procédure Tor 0Btaining the objective ari pi prazol e.
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drugs, it is desired to obtain the aripiprazole in a ?urther hi gher
purity. FurthetceddabostippoesSéweh tilfe tiienuéact Usn nxcesratblt is @esired to
20 produce the aripiprazole in a further higher yield. SUMVARY OF THE
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preparing aripiprazole_in higher purity and  higher yield. 25 The present
i nvent ors havE oW GZ8¢6vefe aﬁ“%‘? d%@%se"fe(‘i’r B ggﬁrf" BERrT 7 r%fgd’leélti'n
further highgﬁ1p%%ktyabsence of solvent, however, the reaction can
progress only slowly, and the reaction system is difficult
to maintain in a uniform state by stirring, beﬁause the
starting material compounds and the objective aripiprazole
10 are both solid materials. 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
15 aripiprazole.

Since aripiprazcle is used as an active
ingredient of pharmaceutical drugs, it ig desired to obtain
the aripiprazole in a further higher purity. Further, for
suppressing the manufacturing cost, it is desired to

20 produce the aripiprazecle in a further higher yield.

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



4 and yield. It is a comon technical know edge in the field of chem cal
science that a chem cal reaction can progress in a high efficiency when
the substrate of the reaction is dissolved in the reaction system
According to the above 5 nmentioned knaw edge, it is virtually inpossible
for one of ordinary skilled in the art to think of using water as a
reaction nediun1for a reaction bet ween a carbostyril conpound of general

formula (2), ch | g&relya EQ%&&?QEC wﬁtﬁr ﬁf€&%§:ﬂigﬁkg

conmpound of for hereo he cor di nar

skilled in the a&émfc%n QASidrkeeHRRE! 4 Natert 18 10N X orn doie prRjresyl e of
carbostyril conpound represented by general formula (2) has a very high

possi bil ity afn corhigytsightiicieacyawhytr oky| sgbotyrtdyy 4y dihe wsiatdiohh iwat er .
Thus, the 15 ordinary skilled in the art can easily expect that purity and
yi el d of ariplip=eiyed Whlmhaerﬁéﬂéi@@ snelesm suckeerrdinedito die ORgEFe-t he
condi tions_mentioned .a resent .inventors have re rkab
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the carbostyri oun of "general fornul
reaction medlum for a reaction between a carbostyrll

compound of general formula (2), which is entirely
insoluble in water, and a piperazine compound of formula
10 (3) or a salt thereof. In additioen, 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 inte
a hydroxyl group by hydrolysis with water, Thus, the
15 ordinary skilled in the art can easily expect that purity
and vyield of aripiprazole will be lowered under such a
condition.
Under the conditions mentioned above, the present
inventors have remarkably discovered that aripiprazole can
20 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 compound.
25 The present invention relates to a process for
preparing aripiprazcle characterized by reacting a

carbostyril compound represented by the above-mentioned



medi um and further using an inorganic basic conpound as said basic
conpound. 25 The present invention relates to a process for preparing

ari pi prazol e characterized by reacting a carbostyril conpound represented
by the above-nmentioned 5 general forgula (2) with a piperazi ne conpound
represented by the fornmula (3) and/or a salt thereof in water, in the
presence of an inorganic basic conpound of mhich anDunt Is in the range of

0.5 to 10 nol per he rbostyril_.5 co n_orde obtain
aripi prazol e 3‘%&;@;{0 rﬁOEH‘ut'L (%ﬁe wf"%%‘ lP?fa E@%ﬁqﬂ%gﬁﬂtt%é THE
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used as a starting material in the 10 present invention are known
conpounds. | pidergenefalanf dndtbanid) bakbe bdahpgen aibwhidpresentedsby X
includes a fluorine atom a chlorine atom a brom ne atom and an i odi ne
atom As exanpl eshef ramge | ofiep - 5l kanéﬁumbémpleaxyﬂ@af-p the eapressamied by
X, straight or branched chain al kanesul f onyl oxy s havi ng 1-6 c%rbon
at oms such® asCOMRAIEN e 'deyI%&QeﬁrB%prE?h%né§ﬁg é%ﬁ?

by the formula (1).

DETAILED DESCRIPTICON 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 group

15 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-butanesulfonyloxy group, n-

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

As the arylsulfonyloxy groups represented by X,
for example, phenylsulfonyloxy groups, which may have on
the phenyl ring, 1 to 3 groups selected from the group

25 consisting of sgtraight or branched chain alkyl groups

having 1-6 carbon atoms, straight or branched chain alkoxy



| sopr opanesul f onyl oxy group, n-propanesul fonyl oxy group, n-

but anesul f onyl oxy group, tert-butanesul fonyl oxy group, n 20

pent anesul f onyl oxy group, n-hexanesul fonyloxy group and the 1like are
enconpassed in the present invention. gAs the aryl sul fonyl oxy groups
represented by X, for exanple, phenyl sulfonyl oxy groups, which nmay have on
the phenyl ring, 1 to 3 groups selected fromthe group 25 consisting of
strai ght or branched chain ?L y%a LQUPS cpaviqg“}-G t.r.ai ght
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are enconpassed in the present invention. As exanple of the
above- nent i oneikephery |aiddmpagkedy igr ehp phestntrayndertam .t heds example
above-nentioned substituents, phenylsulfonyl oxy group, _
4- et hyl phenyefukhenydbowve -gestponed phenylphbfgnBldongtoxy haoop, may
4-ni trophenyl sul fonyl oxy. group, 4-nethox ;hen Isulfon%on %Pi 2-
ni t r opheny? stdehyF6%y @P?Rﬁﬂm%ﬂqﬁcFﬁgphﬁﬂ% LA oxF iﬁyg?ﬁﬁé% YL1OXY
3-chl orophenyl sul f onyl oxy O4R qhgag Ekﬁ enconpassed in the
! . 4 -

pr esent i nverti of.’ As examg)rf'es o]%’rh[ A lrfap ﬁ%ﬁ%lfonyrgxy f oup, _
a- napht hyl sul f anw19rengt 8UPF odprosfaPhtdbeugl! f onylnaxyogherpl Atk dhia dxiyke are
enconpassed in

group, 4-methoxyphenylsulfonyloxy group, 2-

nitrophenylsulfonyloxy group, 3-nitrephenylsulfonyloxy

10 group, 3-chlorophenylsulfonyloxy group and the like are
encompassed in the present invention. As examples of the
naphthylsulfonyloxy group, o-naphthylsulfonyloxy group, fB-
naphthylsulfonyloxy group and the like are encompassed in
the present invention.

15 As the aralkylsulfonyloxy group represented by X,
for example, straight or branched chain Ci.s
alkylsulfonyloxy groups substituted with phenyl group, in
which a phenyl ring may have, as substituents, 1 to 3
groups selected from the group consisting of a straight or

20 branched chain alkyl grocup having 1-6 carben atoms, a
straight or branched chain alkoxy group having 1-6 carbon
atoms, a nitrc group and a halogen atom; straight or
branched chain C;.s alkylsulfonyloxy groups substituted with
naphthyl group; and the like are encompassed in the present

25 invention. As examples of the above-mentioned

alkylsulfonyloxy group substituted with phenyl group,

benzylsulfonyloxy group, 2-phenylethylsulfonyloxy group, 4-



t he present invention. 15 As the aral kyl sul fonyl oxy group represented by X
for exanple, straight or branched chain Cl1_6 al kyl sul fonyl oxy groups
substituted with phenyl group, in which a phenyl ring may have, as
substituents, 1 to 3 groups selected7romthe group consisting of a
straight or 20 branched chain al kyl group having 1-6 carbon atons, a

strai ght or branched chain al koxy group having 1-6 carbon atons, a nitro

aroup and 2 halagamalaBl sbERLOR) Olgrdianchofl wihalynGlsfr abtedapldany! oxy

groups substi wth nap gr oup; e e are” enconpassed in

the present Zordupventi on.sz Art@xipkasydiulfvhvalkeye- ment i, 4-
al kyl sul fonyl oxy group substituted with phenyl group, benzylsulfonyl oxy

group, 2-phemyistdbgngyllsohiboxioxy oupgraury, pherailoropesaliemy/farsiagiyoup,
2- met hyl benzyl sul fonyl oxy group, 4-nmethoxybenzyl sul fonyl oxy group, 4-

ni t robenzyl sB¥IR| A8A grivi, BN ABHenIYITRIGHN ot Jritfup RBEFPS e |i ke
are enconpassged iqythe preseg% 5 invention. exgggles Bf t he

above- ment Toned - & ]1?§ll'sul fon soxy e@‘t’agﬁ *8ubsPrt ut witf ﬁ‘é%ﬁ?%%iodjregup, a-
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naphthylmethylsulfonyloxy group, P-naphthymethylsulfonyloxy
group and the like are encompassed 1in the present
invention.
1¢Q As the X, halogen atoms are preferable, and a
chlorine atom is mcre preferable.

The piperazine compounds represented by the
formula (3) and salts thereof which are used in the present
invention as another starting material are also known

15 compounds.

As said salt, for example, inorganic salts such
as hydrochloride, eulfate, phosphate, hydrobromide and the
like; and organic salts such as oxalate, maleate, fumarate,
malate, tartrate, citrate, benzcocate and the 1like are

20 encompassed in the present invention.

In the reaction between the above-mentioned
carbostyril compound of general formula (2} and the
piperazine compound of formula (3) and/or a salt thereof,
the ratio between amounts therecf i1is not particularly

25 1limited, and amounts thereof can be selected appropriately
from a wide range. The piperazine compound of formula (3)

and/or a salt thereof can be more particularly used in an




invention. 10 As the X, halogen atons are preferable, and a chlorine atom
I's nore preferable. The piperazine conpounds represented by the formula
(3) and salts thereof which are used in the present invention as another
starting material are also known 15 ®onpounds. As said salt, for exanple,
I norgani c salts such as hydrochloride, sulfate, phosphate, hydrobrom de
and the like; and organic salts such as oxal ate, naleate, fumarate,

mal ate, tartrgf g, Cldfake, Depzeat E‘tg%‘{‘\‘f\ag%&‘%x‘eif‘é?gﬁﬁg_ A0, ENGAIRASSEd 4 n the

present invention. In the reaction n“t he above- nent1 oned  carbostyril
conpound of generak RNUlEeA 2hbnanchcdihesr PLREr @2BBsEPPPOURGLEbuhar B a (3)
and/or a salt thereof, the ratio between anounts thereof is not
particul arl y &mduaill tftedmuaad(anounts t hereof can be sel ected appropriately
froma wi de range. The piperazine conpound of formula (3) and/or a salt

t hereof can be nore pafhpc@iFaffjonsell Fheanrgserppiprerfiion i HArGS nol

and preferably in.an ampunt of 1 _.to 1.5 nol, per one nol _of the .
carbostyrit cHiipodi 8FCebencthi it niFgepaye ot an Ihordanic’ basic
compound.
As the inorganic basic compound, known ones can
be used widely. For example, alkali metal hydroxides such

as sodium hydroxide, potassium hydroxide, cesium hydroxide,

10 lithium hydroxide and the 1like; alkali metal carbonates

such as sodium carbonate, potassium carbonate, cesium

carbonate, lithium carbonate, lithium hydrogen carbonate,

sodium hydrogen carbonate, potassium hydrogen carbonate and

the like; alkali metals such as metallic sodium, metallic

15 potassium and the like; etc. are encompassed in the present

invention. These inorganic basic compounds are used either

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

In cases of wusing one kind of inorganic basic

20 compound alone, an alkali metal carbonate such as sodium

carbonate, potassium carbonate, cesium carbonate, lithium

carbonate, lithium hydrogen carbonate, sodium hydrogen

carbonate, potassium hydrogen carbonate or the 1like is

preferable, and the amount therecf is particularly 0.5 to

25 10 mol and more particularly 0.5 to 6 mol, per one mol of

the carbostyril compound represented by the general formula

(2).



The reaction of the present invention is carried 5 out in water, in the
presence of an inorganic basic conpound. As the inorganic basic conpound,
known ones can be used wi dely. For exanple, alkali metal hydroxides such
as sodi um hydr oxi de, potassi um hydroxiede, cesi um hydroxide, 10 |ithium
hydroxi de and the |ike; alkali nmetal carbonates such as sodi um carbonate,
pot assi um car bonate, cesium carbonate, |ithium carbonate, |ithium hydrogen

car bonat e, sodiun1hyd&%g%% %grggn%%gpgpg&gsg%ugbpgdﬁo$$% ﬁ@rgﬁgﬁéﬁﬁépd

the like; alkali netal $ such~as net c sodrum “metal assium and

the like; etcpadie EhHRUMAESE: i ) hbgcRFesent ikNyeREEeAL1dhese yisaorgani c

basi ¢ conpounds are used either in one kind alone or in the formof a

m xture of twelldli mEtalkindRoxlidecaneh ak wedigmohgdkbrikd®f bawd A

- basic 20 conpound alone, an alkali netal carbonate such as sodi um.
carbonat e, poredriidesardgsiame hydeokide cat bobte hydudnige cartiienatike

l'ithium hydrogen carhbonate, sodiun1h¥dro e car honat e, otassiqg1@ydrogen

tgh ongte

carbonat e Br thetPFkEFE 9fr 6t ePaBFRre alf &M It Hetedr §3F
frglr“m?“' f‘LLYC%% Otsfa525 st T %ggbg}?é&,parﬁéﬁ‘)&s%}hny Qa§bgﬂ?r.6?,mlc?s%qu one
yril~conpound represented by the general Tornula
carbonate, lithium carbonate, 1lithium hydrogen carbonate,
sodium hydrogen carbonate, potassium hydrogen carbonate cor
the like. When such a mixture is used, the total amount of
10 the inorganic hasgic compounds put to use is particularly
0.5 to 10 mel and more particularly 0.5 toc 6 mol, per one
mol of the carbostyril compound represented by the general
formula (2).
In the process of the present invention, water is
15 used usually in an amount of 3 to 50 parts by weight and
preferably in an amount of 5 to 15 parts by weight, per
part by weight of the cafbostyril compound represented by
the general formula (2).
The reaction cof the present invention is carried
20 out usually at a temperature ranging from room 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
progresgs more advantageously by carrying out the reaction
25 with stirring.
The aripiprazcle obtained according to the

process of the present invention can be easily isolated



(2). 9 In cases of using two or nore kinds of inorganic basic conpounds as
a mxture, it is preferable to use an alkali netal hydroxide such as

sodi um hydr oxi de, potassium hydroxi de, cesium hydroxide, |ithium hydroxide
or the like 5 in the formof a mxtureowith an alkali netal carbonate such
as sodi um car bonate, potassium carbonate, cesium carbonate, |ithium
carbonate, |ithium hydrogen carbonate, sodium hydrogen carbonate,

pot assi um hydgogen. ¢ar ROIALEOr LISl K VEED: SHGD 2-OLXAMLS 8 uagd, the

total anmount © i norgani c SsI ¢ conpounds p Use is particularly

0.5 to 10 nol; sich iYL Akl aHHABLYi By Pnd P loonR@ht 988a1 1P| erif1 dyfe
carbostyril conpound represented by the general fornmula (2). In the

process of thinpreskemt Ehebdtion, Asat eraiids nEenesedfarsualdolatiocan amgunt of
3 to 50 parts by weight and preferably in an anmount of 5 to 15 parts by
wei ght, per parifipptienght fer t kEagRlBost PPLVeRDNPOERER¢ETesatté®thy t he

general fornu (2). The reaction of the present invention.is carried 20
out usual |y a‘%la]a“ttlé’r?pera‘f'%ﬁ'éo‘i'angiﬁﬁclﬁf%trﬁ%&&ﬁq@ﬁperé‘l drto FUETand
preferably fréﬁ@éﬂ%%ﬁbr%%h&? %é%garlp§ve 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

10 vyield.

Since the reaction of the present invention uses
water as the reaction medium, the process of the present
invention may avoid the use of substances undesirable from
the viewpoint of environmental hygiene such as organic

15 solvents, gives no load to the 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

20 invention, aripiprazele with high purity can be prepared
without any complicated purifying steps.

Since the process o¢of the present invention uses
no reagents exceeding the need, aripiprazole can be
prepared economically.

25 Accordingly, the process cf the present inventicn
is quite advantageous as an industrial production process

of aripiprazole.



reaction is usually conpleted in about 1 to 10 hours. The reaction of this
I nvention can be nmade to progress nore advantageously by carrying out the
reaction 25 with stirring. The aripiprazol e obtained according to the
process of the present invention can pg easily isolated 10 fromthe
reaction m xture and purified according to the isolating neans and
purifying neans conventionally enployed in this field. As said neans for

i solation and purification, for exanple, solvent extraction nmethod, 5

di lution nmethod, recrystallization method, columm chronmatography,
preparative tfiAypaaer chromatography and the like can be referred to.
According to the process of this invention, aripiprazole can be prepared
in a high purity and azbirghnddd, ytké dpr&ace idneerdieiatt iwirl 1ofbd hiufhesent

i nvention uses water as the reaction nmedium the process of the present

i nventi on maydes@iidedhwitberefexernss drcoorihdgsexanmples.rom the vi ewpoi nt
of environnental hygi ene such as organic 15 solvents, gives no load to the
envi ronnent, BRIMIE daf e. According to the process of the present

5 In 600 m]l of water was dissolved 36.0 g of
potassium carbonate, to which were added 60.0 g of 7-{4-
chlorobutoxy) -3,4-dihydrocarbostyril and 6%.6 g of 1-(2,3-
dichlorophenyl)piperazine monohydrochloride. The mixture
was heated with stirring at 90 to 95°C for about 4 hours.

10 Then, the reaction mixture was cooled 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 200 ml of ethyl acetate, and an azeotropic
mixture of water/ethyl acetate (about 300 ml) was distilled

15 out under reflux. The remaining solution was cooled to 0
to 5°C, and the deposited crystals were collected by
filtratiomn. 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 cbtain 98.4 g of

20 aripiprazole (yield 92.8%, purity 59%). mp. 140°C.

Purity of the aripiprazole was measured by high
performance liguid chromatography (HPLC) under  the
following ceonditions:

Cclumn: YMC AM303 ODS (manufactured by YMC Co.)

25 Eluent: 0.02M sodium sulfate/acetonitrile/

methancl/acetic acid = 56/33/11/1



invention, aripiprazole can be prepared by a sinple procedure. According
to the process of the present 20 invention, aripiprazole 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 be prepared economcally. 25 Accordingly, the process of the present
invention 1is quite advantageous as an industrial production process of

ari pi prazole. 11 EﬁXANPng.FS%q% Pex the present invention will be further

o] n

described with referénéé u'f“f(f:f'ﬂe‘xarrples. Exanple 1 5 In 600 m of

vater was di ssol vgg361QngtRf of RIMER WM Carbengh ey t 0 which were added
60.0 g of 7-(4- chlorobutoxy)-3, 4-di hydrocarbostyril and 69.6 g of 1-(2, 3-
di chl or ophenyl ) pi perazi ne nonohydrochl oride. The m xture was heated with
stirring at 90 to 95C for about 4 hours. 10 Then, the reaction m xture was
cooled to about 40C, and the deposited crystals were collected by
filtration. The



crystals thus obtai ned were washed with 240 m of water and dissolved in
900 mM of ethyl acetate, and an azeotropic mxture of water/ethyl acetate
(about 300 mM) was distilled 15 out under ref lux. The renaining solution
was cooled to O to 5C, and the deposiied 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 60C for 3
hours to obtain 98.4 g of 20 aripiprage (yield 92.8% purity 99%. np.
140C. Purity of the aripiprazole was neasured by high performance liquid
chromat ogr aphy, (HPLC) dngetckhRe £bel [haehRei fgNdiri hOpsazdd URgproddatANBO3
ODS (rmanuf actured by YI\/C%.) 25 Fl uent: O.gZM s% I um e

sul f at e/ acet dsy thdrmela el hanol /acetic acid = 56/33/11/1 12 Flowrate: 1
m/mn. Wave length of detection: 254 nmW13 CLAIM5S 1. A process for
preparing aripiprazole represented by fornula (1): N'O

n

(

0(CHy) s—N N‘@

by reacting a carbostyril compound represented by formula

(2):

0 (CHg) 4X

wherein X represents a halecgen atom, a lower
alkanesulfonyloxy group, an arylsulfonyloxy group or an
aralkyleulfonyloxy group, with a piperazine compound

represented by formula (3):




H(1) C1L C1 O(CH2)4-NN by reacting a carbostyril conpound represented by
formula (2) : 0 (2) O (CH2) 4 wherein x represents a halogen atom a

| ower al kanesul fonyl oxy group, an aryl sul fonyl oxy group or an

ar al kyl sul fonyl oxy group, with a piperazi ne conpound represented by
formula (3): 14 C1 C1 WN (3) -~b \--/ and/or a salt thereof in water,
and in the presence of an inorganic basic conmpound in an anmount from0.5
to 10 nol per nol of the carbostyril conmpound (2). 2. A process for
preparing aripiprazole according to Caim1, wherein said process uses one
ki nd of inorganic basic conpound al one, and said i'norganic basic conpound
Is an alkali netal hydroxide, an ﬁkgalychetal carbonate or an al kal

el HN( >N—</___\> ®

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 basgsic compcound is
an alkali metal hydroxide, an alkali metal carbonate or an
alkali metal.

3. A process for preparing aripiprazole according to
Claim 1, wherein saild process uses two or more kinds of
inorganic basic compcounds 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 aripiprazcle 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 according to

Claim 2 or 3, wherein said alkali metal hydroxide is sodium



3. A process for preparing aripiprazole according to Caim1l, wherein said
process uses two or nore kinds of inorganic basic conpounds as a m xture,
and said mxture of the inorganic basic conpounds is a m xture of an

al kali netal hydroxide and an al kaliisretal carbonate. 4. A process for
preparing aripiprazole according to Caim2 or 3, wherein X is a hal ogen
atom 5. A process for preparing aripiprazole according to daim 2,
wherein X is rine i d j.norgani basi o) 1.8 .

al kali et al }%r 8%& °d. p%%gg% %Flnlgc%gééld?%lr%ﬁr %%asﬁﬁﬁﬂgﬁi??%%%@%z%?ghﬁl&%?" di ng
to Caim3, yWierRlseX is a chlorine atom 7. A process for preparing

ari pi prazole according to Caim2 or 3, wherein said al kali netal

hydr oxi de i s &o0di um 154 pydeexs deor potasatium khydpaprdeoleescamradiydy aad de or
lithium hydroxide. 8. A process for preparing aripiprazole according to
Claim?2, 3 orfBimheredn i awkaminreﬁalidcagb@hét aetgl seabenrtar Bénate,
pot assi um car bonate, cesium carbonate, |ithjum carbonate, |ithi umhydrogen

carbonate, soiff "fh%?laﬁ%?ltec'arﬁ%ﬁf‘%“&? pét SBRERT hyFiEdg&n & a. 9. A
process for F&f%%%HMKJéEEH%hBE@§O'%i@ﬁ%&&d'ﬂ9d£8§en 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.



Claim?2, wherein said alkali netal is sodiumor potassium 15A 10. A
process for preparing aripiprazole according to Claim 1, wherein Xis a
fluorine atom a chlorine atom a bromne atomor an iodine atom 11. A
process for preparing aripiprazole agearding to Claim 1, wherein a salt of
t he pi perazi ne conpound represented by the formula (3) is hydrochloride,
sul fate, phosphate, hydrobrom de, oxalate, naleate, fumarate, nal ate,
tartrate, citrate or benzoate. 12. A process for preparing aripiprazole
according to Caim 1, wherein the amnbunt of the piperazi ne conpound

represented by the fornula 3) is1to 1.5 nol per one nol of the
car bostyri | &)‘ﬁpouﬁdﬁréfi?%%e %&Wafh%gf%‘?%ﬁ}ﬂ”éaf%e aeyorfing ok sE gy

preparing aripj piazelia XCGAr @i MJubeikd ahtBm,l,a Wi Aet Beod/TOaINbr&fineat er
is 3 to 50 parts b per art by wei ght of the carbostyril conpound
represented BYFFhE ?%rﬁh#ﬁ?e(§§° the anount of the piperazine conpound
represented 1. the fraooeba £&) ptﬁp&riﬂglafipﬁphaﬁﬁle(Hutdﬁﬂﬁngftéfuﬂaim
carbostyril c und .repres n e formula (2); and_the t|on i's
carried out o AHRIEr & FPar 2igihs FRBRFFENI 1TpeRd: aPESTREIREC 1 1o
10 hours. 14.the priommsdafl or(3pr efar i Mydapcplqriakgl e saddard| ngphosglisdem

hydrobromide, oxalate, maleate, fumarate, malate, tartrate,

citrate or benzoate.

12. A process for preparing aripiprazole according to Claim

1, wherein the amount of the piperazine compound represented

by the formula (3) is 1 to 1.5 mol per one mol of the

carbostyril compound represented by the formula (2).

13. A process for preparing aripiprazcle according to Claim

1, wherein the amount of water is 3 to 50 parts by weight per

part by weight of the carbostyril compound represented by the

formula (2); the amount of the piperazine compound represented

by the formula (3) is 1 to 1.5 mol per one mecl of the

carbostyril compound represented by the formula (2); and the

reaction is carried out at a temperature ranging from room

temperature to 200°C in 1 to 10 hours.

14. A process for preparing aripiprazole according to Claim

13, wherein the amount of the inorganic basic compound is 0.5

to 6 mol per mol of the carbostyril compound represented by

the formula (2); the amount of water is 5 toc 15 parts by

weight per part by weight of the carbostyril compound

represented by the formula (2); the amount of the piperazine

compound represented by the formula (3) is 1 to 1.5 mol per

one mol of the carbostyril compound represented by the formula

(2); and the reaction is carried out at a temperature ranging

from 80°C to 150°C in 1 to 10 hours.



13, wherein the amobunt of the inorganic basic conpound is 0.5 to 6 nol per
nol of the carbostyril conpound represented by the formula (2); the anount
of water is 5 to 15 parts by weight per part by weight of the carbostyril
compound represented by the fornul ai68); the anmount of the piperazine
conpound represented by the formula (3) is 1 to 1.5 nol per one nol of the
carbostyril conpound represented by the fornmula (2); and the reaction is
carried out at a tenperature ranging from80Cto 150Cin 1 to 10 hours.
15B 15. A process for preparing aripiprazole according to Claim 14,
wherein the amount of the inorganic basic conpound is 1.1 nol per. nol of

t he carbostyrii- cofpdfREefeptds eearbyd t e PiPsanl e ¥Prdin8 Ertitiof
water is 10 part shBye¥i g fRfuntpPatthy WRixrghhiof nddie: campeshyrid icanpound
represented by the fornmul %é% t he amoynt of the._pi Ferazi ne c%ry)o nd

repr esent ed 9 B huf FRTHOSEYTSL SEFPEHRY nbFPTTSTHE bcfg"(eyri I
conpound r eprizseniled (by;t heef anouhta $2) vatterd idels epati=Orby Sweilgtr ipged out
at a tenperature %%n%gl t;‘roognt%oc to. 95C i

par e carbostyrfl %omgggéé'represented by the
formula (2); the amount of the piperazine compound represented
by the formula (3) is 1.1 mcl per one mol of the carbostyril
compound represented by the formula (2); and the reaction is
carried out at a temperature ranging from 90°C to 95°C in 4

hours.



