WO 2013/ 002420PCT/ JP2012/ 067258 -1- DESCRIPTION Title of Invention: METHOD
FOR PRODUCI NG FI NE PARTI CLES OF ARI Pl PRAZOLE ANHYDRI DE CRYSTALS B 5

Techni calwbiz2eizhoddre present invention relates to a novelpchabingdodss
produci ng fine particles of aripiprazole anhydride crystals B. 10
Background Art Aripiprazole, i.e., 7-(4-[4-(2, 3-

di chl orophenyl) - 1- pi per azi nyl ] but oxy) - 3, 4- di hydrocarbostyril or

7-CA-[4- (2, 3-di chl orophenyl) - 1-

pi per azi nyl ] but oxy) - 3, 4-di hydro-2(1H)-quj nolinone, is an 15 antipsychotic
drug useful in the treatnent of schizoph#énia and the |ike (Patent
Literature 1 and Patent Literature gBgcrIPTION Aripiprazole t akes
various forns, _and _is known to be ﬁ resent in nDnoNﬁ rate form arlpksyazole

hydrate A) 38tdfdO6t fBVeRbAePouMETHRPIFORs PROPHSING & INE, RARTL stal s
B, anhydride crystals CARIPERRAZGLE rANHYDRIDE em&smmmﬂescrystals E
anhydride crystals F, and anhydride crystals G Aripiprazole has been
provi ded as _a 25 pharnmaceutical product in the formof fine particles of
anhydri de cfyshaisai F¥adA aripi prazol e anhydride crystals B are used in

the form of particlesrRavhPgséntMhieRBibhCLE15EES ébeésn&bém lﬁgtﬂah
anhydri de créstals B haV|Egaa | ar 0 particle,size pust be m

However , fBEt PRPAPFARY0 ﬁh?ﬂF%ﬂE EFyQFanlBlﬁﬁgzﬁlﬁrBﬁpgﬁF%GEh t hat
mlled drugsrydhals Bo each other in the mlling device. Therefore, it was
difficult to produce aripiprazol e anhydride crystals B having a snal
partlclqh5|é gn t he igd strial level (see 35 Patent Literature 3,
paragr 35 ?f?uPﬂ FHer to solve this problem it was found

Aripiprazole, i.e., 7-{4-[4-(2,3-
dichlorophenyl)-1l-piperazinyl]butoxy}-3,4-
dihydrocarbostyril or 7-{4-[4-(2,3-dichlorophenyl)-1-
piperazinyl]butoxy}-3,4-dihydro-2(1H)-quinolinone, is an

15 antipsychotic. drug useful in the treatment of
schizophrenia and the like (Patent Literature 1 and Patent
Literature 2). ‘
Aripiprazole takes various forms, and is known
to bé present in monohydrate form (aripiprazole hydrate A)
20 and other numerous anhydrous forms, i.e., anhydride
crystals B, anhydride crystals C, anhydride crystals D,
anhydride crystals E, anhydride crystals F, and anhydride
crystals G.
Aripiprazole has been provided as a
25 pharmaceutical product in the form of fine particles of
anhydride crystals B.

When aripiprazole anhydride crystals B are used
in the form of particles having a small particle size
(less than 50 um), anhydride crystals B having a large

30 particle size must be milled. However, direct milling of
anhydride crystals B has a problem such that milled drugs
adhere to each other in the milling device. Therefore, it
was difficult to produce aripiprazole anhydride crystals B
having a small particle size on the industrial level (see

35 Patent Literature 3, paragraph [0249]).

In order to solve this prdblem,,it was found
that aripiprazole anhydride crystals B having a small



that aripi prazol e anhydride crystals B having a small WO

2013/ 002420PCT/ JP2012/ 067258 -2- particle size can be prepared in the

f ol | ow ngwoenrsa2420r ude ari pi prazole is crystallized i nPoydrPzusoesano
(water content is 20 vol% to first prepare aripiprazole hydrate crystals A
that can be easily mlled; the thus- 5 prepared hydrate crystals A are
dry-mlled (using a snmall atom zer) to obtain a fine particle size (20 to
25 pm; and the resulting product is heated at 90 to 125C (see Patent
Literature 3, paragraphs [0250] to [0251; Ref erence Exanples 1 and 2; and
Exanples 1 to 4). 10However, the above nethod for produci ng arlplprazole

anhydri de chgrtglzie saﬁg%gﬁsbg gggysrapﬁgﬁ RARC 233 10lvifig: mahhal 0P &l ni ng

ari pi prazol rate crysta heat i ng
t he sane. TﬁéP@ﬁoﬁ€lpﬂﬁ€Pé°H§s15e§ﬁY§téé§PF@dféP bydsous §$h§ﬁ9ﬂter process
in terns of(waséraadntaberls 20 vol$) toPaheet brb@é@buéﬁlﬁlgr%QbQées t he

crystalliney o] e f.ari razol nol at e and
et hanol ate) | §8E§E aggggggg R k %%n?aﬁrgg arl lSrQ%%F% § al'8%8 can be
pr epar ecP f r BRERRE Gﬁth§§W9t §§YS Eewevar argQ dPZit@ntllEdt éuanngeMSmMer e

]Eeaches the?pbmmaéat)l @6 ebtaihpuprazel Efaiﬂﬁﬁ}zﬁdél ﬁgz@rxabalts Bsi ﬂﬁt yhe form of
I ne partlce vera article.size.o S .t n IS a
desirabl e f8r§1¥o? pﬁangéeatPESP“S?o&acPSa g 98P§Bnhgswgtzﬁﬁﬁure 4
(page 6, I|ﬁé§emttbizgraﬁugeaﬁespaﬁagrhehseﬁﬁéﬁ@ﬂates[Oﬂ5&ﬂhp|prazole are
unst abl e fogeRkkkhed, E%Bﬂpl@@tltﬁﬁdpQOdHﬁh EﬁéﬁbhbﬂgleenhW‘||'n9 does not

have a form of any kn sol ve e ari z be a m xture of
For s §Jgnd E, or ﬂw?g?ﬁT Pﬁ 8Yemﬂgh§°8P§PEnPrE?FE¥39ure 4 suggest s
30 t hat n1IarmglpraaOHenaehhdn@ﬂateryﬁtaﬂSporaquheesnaomhlmé paagec! es

causes cont gabpaksoni.and Ehake astalheaglhrlbaggaeaﬁhlﬁ&a§a@E hi gh- pur'ty,
solvent-free ar cannot bée obtai ned. “Under such

|
si tuati on, Fﬁgféghgs begﬁyamiiﬁbﬁg 3Beq8AlAd FBP guﬁﬁpﬁSdhﬁéFléﬂfFeFently
prepari ng hsghepurThegrefope prilzate hm@ydeedeacdgsiaésf&rlmnt@eeﬁorn1of fine

particles inhgreher reee§§8§noee§ms'BQUéagmahnacagsor
2013/ 002420PCT/ JP2012/ 067
Pa tent therature 4 discloses the crystalline

form of alcohol solvates of aripiprazole (methanolate and
ethanolate), and states that solvent-free aripiprazole
crystals B can be prepared from alcohol solvates. However,
20 Patent Literature 4 nowhere teaches the preparation of
aripiprazole anhydride crystals B in the form of fine
particles (average particle size of less than 50 um),
which is a desirable form for pharmaceutical products.
Rather, Patent Literature 4 (page 6, lines 1 to
25 7) states that hemiethanolates of aripiprazole are
unstable for milling, and that the product resulting from
milling does not have a form of any known solvent-free
aripiprazole: it may be a mixture of Forms B and E, or a
new form. In other words, Patent Literature 4 suggeéts
30 that milling of a hemiethanolate of aripiprazole into fine
particles causes contamination; and that, as a result,
fine particles of high-purity, solvent-free aripiprazole
crystals B cannot be obtained.
Under such a situation, there has been a strong
35 demand for a method for efficiently preparing high-purity
aripiprazole anhydride crystals B in the form of fine
particles in a short process on an industrial scale.
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Techni cal Probl em An object of the present inventionis to
provi de a novel nethod for producing fine particles of aripiprazole
anhydride crystals B. Specifically, the 15 present invention ains to
provide a nmethod for efficiently producing fine particles of high-purity
ari pi prazol e anhydride crystals B in a short process. Solution to Problem
20The present inventors conducted extensive studies to solve the
above-descri bed problem and as a result, found that fine particles of
arlplprazolﬁ QQQXQBIEE %rystals B can be easily and efficiently produced in
the fol | owi ng Henner - crude aripiprazole is 25 recrystallized in an

et hanol ; pr@éﬁspﬁaﬁéﬁeﬁéﬁp€?hanolate (1/2 ethanol ate) of aripiprazole is
subjected to met- nllwlgg p@téﬂe m@grySVghlazatlon solvent to obtain

hem et hgnol at raz n e formof fine particles (15
to 20 pny; gLf ﬁyéta 3t g ﬁ%atgdggé ?%Fled) The present invention
was conpletedeE A: réaphnest YnexawinedaRahent oRubdiedtoont Ne. aB603-

fi ndi ng. 212852 The present invention provides the foll ow ng nethod
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10 Summary of the Invention

Technical Problem
An object of the present invention is to provide

a novel method for producing fine particles of
aripiprazole anhydride crystals B. Specifically, the

15 present invention aims to provide a method for efficiently
producing fine particles of high-purity aripiprazole
anhydride crystals B in a short process.

Solution to Problem

20 The present inventors conducted extensive
studies to solve the above-described problem, and as a
result, found that fine particles of aripiprazole
anhydride crystals B can be easily and efficiently
produced in the following manner: crude aripiprazole is

25 recrystallized in an ethanol; precipitated hemiethanolate
(1/2 ethanolate) of aripiprazole is subjected to wet-
milling in the recrystallization solvent to obtain
hemiethanolate crystals of aripiprazole in the form of
fine particles (15 to 20 um); and the crystals are heated

30 (dried). The present invention was completed as a result
of further examination based on the above finding. |

The present invention provides the following
method for producing fine particles of aripiprazole
anhydride crystals B.

35 Item 1. A method for producing fine particles of
aripiprazole anhydride crystals B, the method comprising
the steps of: ‘



ari pi prazol e anhydride crystals B, the nethod conprising the steps of: WO
2013/ 002420PCT/ JP2012/ 067258 -4- (a) heating and dissol ving crude

ari pi prazghgoishodhover al cohol, and subsequently COOli@QTbﬁﬁnﬁﬁfﬂé%ing
m xture to precipitate crystals to obtain crystals of aripiprazole |ower
al cohol solvate (e.g. nethanol ate, ethanolate); 5 (b) subjecting the

~crystals of aripiprazole |ower alcohol solvate to wet-mlling in the form
of a slurry containing the | ower alcohol; and (c) subjecting the dispersion
of the wet-mlled crystals to solid-liquid separation to obtain the
crystals, and 10 heating the crystals. -4- [tem 2. The production

met hod according to Item 1, wherein the volunme average particle size of the
obt ai ned fifR) Paetiresand d$$P YIRSl raftyAF 1REPER3R1RI 30 B2 40V@Ss t han
50 pm (preferedhyl p 419d 4dupsequ@n €l ScPpoeiey abhy #stDt Big pixBhtel toore

f bl t] 5
Proma. ThebteiRire bR saffeiis ts optate PEfySERNS Yot St hBielibie . | (e
al cohol is hevemnalcopobtpahvite | (eng 4 mahkapebate: i ehhavehatiehccording to

any 20 gne oh) | §€Pedtig Sthaergstalfeot odLipapsahelei SowéHaabéohol

I 5. Th d ' h di I 1 4, wh [
the | ower  SFEBROTS sUBSPARTT R don ot e Fotlerbrs FLErE CaRsbepinction |

met hod accotlé nfower apjcolBobneard Itens 1 to 5, wherein the water content
in the | ovefcpl §@b9bct Snl cbive t 888pdPs YOh % f PEREfabL Y1t 868 EPpBLR1YO!l %
nor e prefergb ¥?ie$§ { han 33vo|92 stil om)rE Pﬁegﬁrablgskeis’tha 2 vol %
and parti cut@rP9thettaubt ySFRILHHAN 1O OPHA I 31 Y S T ah8 pPBYuct i on
met hod 1l&ccohedbhing otlheyconetaisitens 1 to 6, wherein the vol une average
parcl o s 25 of e peiar)| ok il Sohod el g Lborcag b,
10 to 25 put- HaSHSA] ERf aroyInS FYeTedanPetesors Bb2fngt the - U o o tem
8. The prodoktabmedefime pacbidiag ¢ atipipranbie canhydridel anpsbadsage
particle sige; 9f1L08 Y84 50 um (preferably 5 to 40 um, more
15 preferably 10 to 30 um, still more preferably 10 to 25 um,
and particularly preferably 15 to 20 um).
' Item 3. The production method according to Item
1 or 2, wherein the lower alcohol is methanol or ethanol.
Item 4. The production method according to any
20 one of Items 1 to 3, wherein the lower alcohol is ethanol.
Item 5. The production method according to any
one of Items 1 to 4, wherein the lower alcohol
substantially contains no water.
Item 6. The production method according to any
25 one of Items 1 to 5, wherein the water content in the
lower alcohol is less than 10 vol% (preferably less than 5
vol%, more preferably less than 3 vol%, still more
preferably less than 2 vol%, and particularly preferably
less than 1 vol%).
30 Item 7. The production method according to any
one of Items 1 to 6, wherein the volume average particle
size of the wet-milled crystals in step (b) is less than
50 ym (preferably 5 to 40 pum, more preferably 10 to 30 um,
still more preferably 10 to 25 pm, and particularly
.35 preferably 15 to 20 um).
Item 8. The production method according to Item
7, wherein the volume average particle size of the wet-



WO 2013/ 002420PCT/ JP2012/ 067258 -5- mlled crystals in step (b) is 15 to 20

pm . Item 9. The production nmethod according to any one of I|tems
1to 8, Leiobdde heating tenperature in step (c) is @@Thpgnéﬁygggnear
t he boil rﬁg p0|nt of the 5 | ower al cohol to about 125C. m 10.

The production nethod according to any one of Itens 1 to 9, mhereln the

| ower al cohol is ethanol, and the heating tenperature in step (c) is in the
range of about 78 to 125C. 10ltem 11. A method for producing fine particles
of ari piprazole anhydride crystals B, the nmethod conprising the steps of:
(b) subjecting crystals of arlplprazole4iomer al cohol solvate to
wet-mlling in the formof a slurry conta|n|n8615 t he | ower al cohol; and

(c) subjectThileheCtYSHRISi bR BFCRhEPhetSniPI BB 2PykPals to solid- i qui d
separation to obtain Itemc9ysriad spradicthibet imgthde acysidlisg €6 any

Advantageou%ngﬁéfci§e£§ 1n¥8né' erein the éﬁgg§8 gﬂbgr grgrgguctlon

met hod of the present 1nventi oh, artlc es y ari pi prazol e
anhydri de c??%?af%)EF%ahnbEhglﬁﬁmgeaﬂﬁaEthﬁlEﬂ%lynﬁrﬁghéédOfFﬁh?lcuIarIy

because shi ghopeiri 4Yc@Bo B! i badd! e28nbydride crystals B in the form of

fine particles, whichyjs al(ﬂestﬁé‘b% oc%‘é‘{ erh'&:r?c% s "%]%fﬁ?spgx??%nm y

efficiently produced Ih a Cess, pr esent
useful as a9%¢o@§c¥¥@msntth@d9onwhﬁr¢h@u§h¢|éPWGEanCOBglEé§c¢tb@ngh of

Embodi nent Saﬂ'@etlﬁéeﬁ@@tlhgveé\hp@ﬁatﬁrdeiﬁfs’@@ﬂ (8)desaih PREOVAngE &t

Arlplprazol gy é E f% §¢als B The ari pi prazol e anhydri de
crystals B 2d % he present invention have the
10 ~ Item 11. A method for producing fine particles

of aripiprazole anhydride crystals B, the method

comprising the steps of:

(b) subjecting crystals of aripiprazole lower alcohol

solvate to wet-milling in the form of a slurry containing
15 the lower alcohol; and

(c) subjecting the dispersion of the wet-milled crystals

to solid-liquid separation to obtain the crystals, and

heating the crystals.

20 Advantageous Effects of Invention
According to the production method of the
present invention, fine particles of high-purity
aripiprazole anhydride crystals B can be simply and
efficiently produced. Particularly because high-purity
25 aripiprazole anhydride crystals B in the form of fine
particles, which is a desirable pharmaceutical form, can
‘be efficiently produced in a short process, the present
method is extremely useful as a production method on an
industrial scale.
30
' Description of Embodiments
The present invention is described in detail
below.

35 1. Aripiprazole Anhydride Crystals B

The aripiprazole anhydride crystals B
contemplated by the present invention have the



WO 2013/ 002420PCT/ JP2012/ 067258 -6- physi cochem cal properties (1) to (5)
shown below. (1) The crystals have characteristic peaks in a 1H NWR

spect rumVVOVBB/MWE20TVMS) at 5 1.55 to 1.63 ppm (m 2H), PCELPRE2/96728 ppm (m
2H), 2.35to 2.46 ppm(m 4H), 2.48 5 to 2.56 ppm(m 4H + DVMSO, 2.78 ppm
(t, J =7.4 H, 2H), 2.97 ppm(brt, J = 4.6 Hz, 4H), 3.92 ppm(t, J = 6.3
Hz, 2H), 6.43 ppm(d, J = 2.4 Hz, 1H), 6.49 ppm(dd, J =8.4 Hz, J = 2.4

Hz, 1 H, 7.04 ppm(d, J =8.1 Hz, 1 H, 7.11 to 7.17 ppm(m 1H), 7.28 to
7.32 ppm(m 2H), and 10.00 10 ppm (s, 1k). The present invention also
enconpasses crystals having a 1H NVR spectrumthat is substantially the

same as t hephshiVBcaBRGLaINpIOPeiithed qhgveo (63) shdemChribal.s have

characteri st aks_in_a.po i ffr tlon pectrunh t = 11. 0,
T6 6 10 5. (13 B5Rseeyhsab e Chadheler el BRaRR AN AR o

crystals haspngtauwowaysoxdzayTMSifaacélbn5§péet1uﬁ3tham (m,s2Bstantially

the same asitlgg ReWders Pb&v(m fhgact honsSpechruR %ﬁprmbeqnqboue 48 (3) The
crystals ha¥e i glflca rarg& %gsorpglon 20 %an%s |3 % %

spect rum at t9945: 2§§_’2‘, S0Y448 - 83PP™ {$73J g6 ﬁ‘& 7 )em 1.

The present2|ﬁﬂeppmombaksoJeﬁcénpaﬁses4ﬁﬁysBaB§ p@w (& ,ad ERésBedlzr,um t hat

I s substant ballyeths §§gp(@s tshe bR4(§§r)1%gec%rq@|% qhgedJabo%e4 25 (4)

The crystal s show an éndothérm c peak néear
t her mogr avi Hétr PcFdirfefi@nt taf v hdr ¥ PRAAI(Psi & (r &-d @F ténﬁ@waﬂuﬁé
|ncrease 5@bnﬂnﬂﬂebpm(5m ThH)crysual$osﬁoW2a@pmndutheHnlcapﬂaﬂ0n®®r about

140.7C 4§ tnervgnt ')1@1' SC@HQ'BEe&%hEriH%M{ &5% ggosn gpgLature

|ncrease fazol e an ystals_ B have a
Iom1hygrosc6§W@F?}S Rayingop e§éﬂ%$eSPﬁﬁFﬁPE|ﬁhétméFeFuEﬁﬁ?Eﬁ%aéiYo 4% or
| ess, and f thieheame. h%)mheléHSNMRfkﬁécﬁﬁuhOdéScﬁEbeﬁ abadétioning in a

desi ceator 38) he? chgmREna! HeGeOknliGctAd AT likt dh 10BKdIoYn

met hods for suring content can hey a
comonl y MBaZOf&ﬁ@@?&ﬂ@PGTFPPE@E?PO6¢2§§ =711488d ﬂ§r5nea§§rﬁng the wat er
content1®f eoy3tal andFar.aexanprre preséhodifvehtasnt AesKaehcbnpabeesnet hod

can be, Usedoo3 st E0dnoh BOtY B0 5 Butantlotieh YebiliPiaad ©

is substantially the same as the powder X-ray diffraction
spectrum described above.
(3) The crystals have significant infrared absorption

20 bands in an IR (KBr) spectrum at 2945, 2812, 1678, 1627,
1448, 1377, 1173, 960, and 779 cm'. The present invention
also encompasses crystals having an IR spectrum that is
substantially the same as the IR (KBr) spectrum described
above.

25 (4) The crystals show an endothermic peak near about
141.5°C in thermogravimetric/differential thermal analysis
(rate of temperature increase: 5°C/minute).

(5) The crystals show an endothermic peak near about
140.7°C in differential scanning calorimetry (rate of

30 temperature increase: 5°C/minute).

Aripiprazole anhydride crystals B have a low
hygroscopicity; and, for example, maintain a water content
of 0.4% or less, and further 0.1% or less, after 24 hours

35 of conditioning in a desiccator set at a temperature of
60°C and a humidity of 100%. Known methods for measuring
water content can be used as long as they are commonly



Fine particles of aripiprazole anhydride crystals B can be produced, for
exanple, in the follow ng manner. 10Crude aripi prazole used in the
productldNO#@¥W3398f the present invention can be prepaf&dPHIPBWRHY or in
accordance with the nethod described, for exanple, in Reference Exanple 1
In Patent Literature 3. 15 (a)-Production of Crystals of Aripiprazole Lower
. Al cohol Sol vate The obtained crude aripiprazole is recrystallized in a

| ower al cohol so as to obtain crystals of aripiprazole | ower alcohol
solvate. Specifically, the 20 crude aripyprazole is heated and dissolved in
a lower alcohol, and the resulting product is subsequently cooled to
p{ech:tatﬁueéusEaESmﬁhbarehg ehkaivaiteg @bhibﬁhsoﬁfc%ggﬁhﬂbazot6r|Omﬁr |

al cohol so e n er at ear. the boiling
ot nt of 25 PREPIver SELoR SSTRGeR, the KAt Eirehe] BrtReronre B8

di ssol ve t hesefude ari pi prazol e by ref IUX|ng the | ower al cohol. The

cool i ng tenperature is usually about 0 to 20C, and particularly preferably

about 5 nol .is 30_used.
Et hanol s ELRAPTAZOAESt 1 at i on

In this steBnhvdr@ddeprvatahhlBlt the productlon of'a hydr at e of
ari pi prazol e, the |0“@1né'%QBQRCMégdofsaEEﬁEﬁEéEbieaahﬁ?ﬁiléEC0h0| that

substanti al | ai ns no y .contai ns no
wat er" used® %XF%P& ngaﬁént

5 wat rase ubst an
2, BER8UGEPer TOGnCAATPLE | dls thRal O30 Yore
pref erably messetrhan 5 vol % nore preferably less than 3 WO

2013/OQ&ﬂZOPCT/JP201269@&25§r1§1p¥9£d§eshbéh HHr%hef§28&ﬁékioheﬁ§thﬁﬁ” 2

vol % and particul arl refera | ess th her wor
| oner al coh8F EBﬁtBHFSP todnysndien ﬁﬁPebepP€PBP5SFyfQQlQUPQQOPrW&Pe stil
nor e preferabkyprédncel Wiah theemeShetli desygetibexdr, e fpreesaablly ,98nvol % and

parti cul ar | wepeebREADEXNBILOLIAR" PARERE Literature aReCTYsiallizalion
usi ng met hano | ower “al cohol usually results in the preparation of a

nononet hanol at e of ari pi prazole, while recrystallization
15 (a) Production of Crystals of Aripiprazole Lower Alcohol

Solvate _ _

The obtained crude aripiprazole is
recrystallized in a lower alcohol so as to obtain crystals
of aripiprazole lower alcohol solvate. Specifically, the

20 crude aripiprazole is heated and dissolved in a lower

- alcohol, and the resulting product is subsequently cooled

to precipitate crystals, thereby obtaining crystals of
aripiprazole lower alcohol solvate. The heating
temperature is usually 50°C to near the boiling point of

25 the lower alcohol, and it is particularly preferable to
dissolve the crude aripiprazole by refluxing the lower
alcohol. The cooling temperature is usually about 0 to
20°C, and particularly preferably about 5 to 15°C.

As the lower alcohol, methanol or ethanol is

30 used. Ethanol is preferable, considering biological
safety after administration.

In this step, in order to inhibit the production
of a hydrate of aripiprazole, the lower alcohol used is
preferably a lower alcohol that substantially contains no

35 water. The phrase "substantially contains no water” used
herein means that the water content is less than 10 vols,
preferably less than 5 vol%, more preferably less than 3



10 using ethanol usually results in the preparation of a hem ethanol ate
(1/2 ethanol ate) of aripiprazole. (b) Wet-MI1Iling The thus-obtained

ari pi prazwbeoisones2oal cohol 15 solvate is subjected to wecTarrdiz/mne25d n t he
formof slurry containing the | ower alcohol. The recrystallized slurry in
which the crystals of aripiprazole | ower alcohol solvate are dispersed in

the | ower al cohol can be subjected to wet-mlling as is; or, the slurry can
al so be 20 subjected to wet-mlling by increasing or decreasing the anount
of | ower al cohol, if necessary By the above-descri bed

wet-mlling, the crystals of arlplprazol% | ower al cohol solvate are mlled

n the Towetodbooloh,ui Ut bekagapenataLed Luamyt 18135 Legrystal lized

slurry. Therefore ntageous 1 n th t not only
sinplifies PREtHFBABELY BE?féﬁﬁb&VséeéénW AR Lh¥odpyst B sobhrenrverdsazol e
| over al cohehesabwateallBbholli 8énpanti gkegsovkblie 6elmbaenlpgeaebaehypurlty

308y et Ll 0g14! B8 foYstaleigh ALLE Brazalashover ghighal sebyate are

processed i par I'eS art'’clre®si 7 ft
mlling3s B&ddlt Hak BQrQnPrﬁfeFébéBI935VPé94Oapﬂ1PﬁﬁtecpﬁéréYably 10 to 30

pm still nprerprabefabbyvé@st er2mop®. and particularly 35 preferably 15 to
20 pm The wet ot

e m .to,be used is_n a tlcula limted.
Exanpl es t her eof |ncIBaég¥3g%#i§?3F6?nsFF%Pgr@egbfﬁ 1'a Lower
2013/ 002420pCTPbpP20USB8 Y58es91ltsudh &becpiepadafkiibns ofcene nill s,

ULTRA- TURRAKohBmedHERE1BY el KA d2RBApKakole TwK11AUEech49eQenz£e&a€:ebaduced by
PRI M X q?rporatlon

roduced PRI
Cor por & hoeBtnatal oBhRILL N RTRE X 460" BUCE RN B X o
(produced byeﬁﬁewhxn@@aperaﬂV@nFthenEARNbX efr eddapégrbgolMeTechni que Co.
Ltd.), CLEAR SS5 (produced by M Technique Co., Ltd.), Cavitron (produced by
Eur ot ech Lt?E% and_Fi ne Flow M || (produced by Paci fic Machinery &
Engineering We f81; 1Rdi a stirrers such as 10 Visconill (produced by
Al mex Co., Ltd. ) Apexhd&/ thuspobtiatrddbyarkKpipbakolendloseri @dcéhol Ltd.),

Star M{d (ebwaeedlgysés%é%% Ebn%ecml&tﬂnb QﬁPtﬁep%ﬁ:m' o g&heggced by
Ni ppon Eirich - & pr oduced

MI I (produE@BtﬁﬁnFﬁgue ﬁFéPweISaP ehoy . NTﬁﬁtﬁeﬁFY?t?b}bﬂﬁéeﬂl%ernoue
MFG., |INC..)Jin ahdcBCthkl tryyptadsced byiblibsrazolMenilogetoalcbhdl); ultrasonic

hoanenizeréol@%@etggelhE%Bersed oy the IXQb?aEhthGEEé ge\¥ Mot i on
(produced b echni que . e 1S use for circul ating
ubjected to wet- mllllng as is; or, the slurry can also be

20 subjected to wet-milling by increasing or decreasing the
amount of lower alcohol, if necessary.

By the above-described wet-milling, the crystals
of aripiprazole lower alcohol solvate are milled in the
lower alcohol without being separated from the

25 recrystallized slurry. Therefore, this method is
advantageous in that it not only simplifies the process,
but can also convert the crystals of aripiprazole lower
alcohol solvate into fine particles while maintaining a
high purity.

30 By wet-milling, the crystals of aripiprazole
lower alcohol solvate are processed into fine particles.
The volume average particle size after milling is less
than 50 um, preferably 5 to 40 pym, more preferably 10 to
30 uym, still more preferably 10 to 25 um, and particularly

35 preferably 15 to 20 um. ‘

The wet-type mill to be used is not  particularly
limited. Examples thereof include rotor-stator stirrers



20 and grinding for 10 to 40 mnutes at a rotor speed of 15,6000 to 22,000
rpmand a screen speed of 15,000 to 20,000 rpm The tenperature
during wewertiddongoi s usual ly about 5 to 60C, preferabl ycthrion2a&ess Wen
heat is 25 produced during mlling, a cooling nediumsuch as ice water or
the like can be suitably used for cooling so that the tenperature of the
slurry is within the above-descri bed ranges. The vol une average particle
size is neasured 30 using a laser diffraction/scattering particle size

di stribution analyzer For exanpl e, LMs-2000e produced by Seishin
Enterprise Co., Ltd.; SALD-2200 produced” by Shimadzu Corporation; and the

like are usgqch3§s( %ﬂ%aitd M2t aBRt AL1LRe GIMRATBRRAX (proguodd®

di spersion (circulated |iqu or slurry) t he S 1S
subj ect ed t BYsof ¥4y I‘HRH‘H % 2)01371'052426?@?/ J%?'GTQ%E%‘?ZS@”& 1cedp ¥t i on
to obtain thRIM[xst:@t@pmdohhe cuystaPSp@IméleHbmdmlkber ¢lpyodhicaidnivyg fine

particles o ip r|d rys e at thod
such as fil % :'[gn gg% gaggg és t%hg so%ﬁ&ﬁ} I qU| %ﬂ %?Sﬂ%od The
t enper atur eCerppﬁétheat)u BgKe r Rabpmix (@rpdvgrdcdy B’@ @&%‘cpqnattw» ange
near the bothLEagMpRi Ntprfaddwa | pyem ateomwl qeeickanolLed. gt hanghR tssmbout

125C. Typi call IS used a l,0 alcohol t t epperature
is usually XPU7§St8y19a eChH&qBFegﬁ?ab 3%hd mgﬂi gﬁHEB i time
is usually Eb@gtegb tlg b0 /hoand. Fine Flow ME}HK%ENQﬂQﬂQdkthﬁaniﬂﬁnb f or
produci ng fMaehﬁﬁékycbeingﬁnéékﬁh@r@60|eL&@h»dHMBEﬂg)ﬁﬂﬁﬂﬁéﬂé(éﬁﬁhFﬁgent

Literature ari ra stals t hat 15 mlled first
are hedt®d §%S§°F‘é %I‘ﬁcy&% (Lebrﬁ) % (éﬁ }%C()? 't o ARESIudE-F¥¥ ne
particles oKpaodpcpdazwyeKQWWp@mudeIndystahesEsC¢bme%¢ﬂ,)by Sherudeildf the
met hod of {grBHGEEA! LYY CHdibaleali e fadn DOrRELhOr TRERA! shddilaldwel Y

nmoder at e tenperature beCause an arli pi prazol e 20 | ower _al cohol solvate
cont ai ni ng Arradured) Soh N LR EBBLF n&otemﬁﬁ%uhre PSMF&%erHQRﬁPQQQu of
water is useg. IEOUeGMEGplEINWhen heptikeg Ml lar(progezd eyhanaidMrg at e,

the h f
argung nglh npgra Pflcu kérgéggﬁg %%é&%“ﬁggne pgstﬁgﬁg; |cq¥ky
crystal s af §€r M%éd-tl qu&&ﬁdﬁebﬁ NMitsphglinindt ke -fi Adart iwltapsanic

anhydri de chyfbakaiBeek;abnnpi Rhazolike.and the vol ume average particle size
thereof is equivalent_to thggyof the fine 30 particles of the wet-mlled

aripiprazol e | ower al CHRLF2SEYvatbEARLX, Briftig0e(RERAPGREI BY eMsi ze i s
usual |y | esSethangbé gm.,pEéeflenablrytbet dikeé ps usede fpretérasbiptifigt o 30

pPm stijd nane Breh@ial! ¥or0160t854BMhiAldeRARE aULRLLY BpeEAr 8R!y 15 to 20
pm 15,000 to 22,000 rpm and a screen speed of 15,000 to
20,000 rpm.
- The temperature during wet-milling is usually
about 5 to 60°C, preferably 15 to 25°C. When heat is
25 produced during milling, a cooling medium such as ice
water or the like can be suitably used for cooling so that
the temperature of the slurry is within the above-
described ranges.
The volume average particle size is measured
30 using a laser diffraction/scattering particle si:ze
distribution analyzer. For example, LMS-2000e produced by
Seishin Enterprise Co., Ltd.; SALD-2200 produced by
Shimadzu Corporation; and the like are used.

35 (c) Heating Treatment of the Crystals
The dispersion (circulated liquid or slurry) of
the wet-milled crystals is subjected to solid-liquid



35Fine particles of the crystals after heating treatnent (drying) are the
fine particles of anhydride crystals B of aripiprazole. These particles

have the w¥Q,Zth3{,§02420PCT/ JP2012/ 067258 physi cochemi calrRpaAShiAhes (1) to
(5) described above, and also have a | ow hygroscopicity; specifically, the

wat er content thereof after 24 hours of conditioning in a desiccator
adjusted to a tenperature of 60C and a 5 humdity of 100%is 0.4%or |ess,
further 0.2% or less, and furthrenore 0.1% or |ess. 3. Pharnmaceuti cal
Conposition The f|ne particles of arlplgrazole anhydride 10 crystals B
produced by the nethod of the present rAQention are prepared into

pharnaceutlcal ositions together w E ? hargaceuticallg accept abl e
carrier. separat O, BApPREALE HhGr FREEERIE 4l RYLatREpPEBFLEALEr AT 8 s
i ncl ude di | beated, ekbepebyt sbtandinpefinkepastitblas 65 aripepsazekéenders,

bi nder s, m&ﬁh{?&ri‘&é“&:’?}fs%ié”ﬁegrﬁtd&%&g%ﬁaréﬂéﬁ%é‘fﬁ& Alkh as

Iubrlcant har naceut | cal EBOSltlon of the present

i nvention nﬁ&lﬁﬁﬁEl%ndﬁg%gBefBF%?O?S atBengPitdmtifeifaPeBRERLL SR onN.
Exanpl e i nméthedt alted stenigeastturd tof atietlssaihgi ttsatnpvwdef@&ryingui ds,

suspensi onsg, E”Hé5§89éct89a5ﬁ @ﬁlke?ﬂ&&'ﬁéaﬁsﬂﬁgoﬁbkﬂihﬁspoiﬂk68%'QHE

(l'iquids, suspen5|ons
Speci fi cal | yoweReaprahthc bheFRaROL oRBoe FRABALY oRPr PBPHE 12R%Cparticles of
ari pi prazol eypnbyilydewRébnceynanbs Bs uwbedhasstHestbweedalBoRalenthe

Literature 3..5aP,Perl’ 202015021 5208068 P6¥to 158- BT C5RA! pLR¥ERLLRY 'S

described in
79 to 120°C. The heating time is usually about 10 to 50

hours.

By heretofore known methods for producing fine
particles of aripiprazole anhydride crystals B (see Patent
Literature 3), aripiprazole hydrate crystals A that were

15 milled first are heated at a relatively high temperature
(90 to 125°C) to produce fine particles of aripiprazole
anhydride crystals B. However, by the use of the method
of the present invention, heating can be performed at a
relatively moderate temperature because an aripiprazole

20 lower alcohol solvate containing a lower alcohol whose
boiling temperature is lower than that of water is used.
For example, when heating an aripiprazole hemiethanolate,
the heating temperature is usually around 78 to 85°C, more
specifically around 79 to 82°C, and particularly around

25 80°C.

Fine particles of the crystals after heating
treatment (drying) are the fine particles of anhydride
crystals B of aripiprazole, and the volume average
particle size thereof is equivalent to that of the fine

30 particles of the wet-milled aripiprazole lower alcohol
solvate. The volume average particle size is usually less
than 50 um, preferably 5 to 40 um, more preferably 10 to
30 um, still more preferably 10 to 25 pum, and particularly
preferably 15 to 20 um.

35 Fine particles of the crystals after heating
treatment (drying) are the fine particles of anhydride
crystals B of aripiprazole. These particles have the



30 detail with reference to a reference exanpl e and exanpl es. However, the
present invention is not limted thereto. Reference Exanple 1

Pot assi u (8.39 g) was dissolved in water (14 d by
t he addlﬁwgﬁﬁo %h 4- 35 chl or obut oxy) - 3, 4- d|hydrocarbogfgb%yn%@%ﬁgye and
1-(2, 3- dlchlorophenyl)plpera2|ne nmonohydrochl oride (16.2 g) thereto. The
m xture was ref |uxed under stirring for WD 2013/002420PCT/JP2012/ 067258
-12- about 3 hours. After reaction, the resulting m xture was cool ed, and
precipitated crystals were flltered The crystals were dissolved in ethyl
acetate (350 nL), and about 210 nlL of méﬂer/ethyl acetate azeotrope was 5
distilled under ref |lux. The remai ning,K solution was cool ed, an
preC|pltateﬂh$?§§?%m%m%%?% ?F?P%¥EﬂesTﬁ%)tFﬁs(BbtQ?ﬁ%HlE?QS?QPgeme?%ddr|ed
at 60C for disbonage &hkowblyygbdacopigid; 4sgeoifmcunbyartnepwatefe (yield:
74.29. 10E§ éﬁtlt ereof a er ?ﬁ 8uf§'8fp5 gl&§9&§ bgbéa'nEd in the

sanme manner _as I n Reference |ss nm. (20-fold
amount) of %ﬂﬁ?ﬁ?%ﬁgre?ﬁé%%Fe@cBﬂc@n??%P?Bﬁtugg 3@66Bych%%@|ﬂg and
stirring Abteiddtgsefuloon,ishe. 4% sesuéssngfarkhereowas 6poledsto 10C to
preC|p|tate y urryel i qu ontaining the resulting
henlethanolaﬁé €&§+ﬁﬁ%£%€%rg £9pg?t#g % size of 100 pmto 200 pm) was
subjected to wet-mlling. As a wet mll, CLEARM X WNMbtion produced by M

Techni que C@,,ph@gma@aﬁtzaayscampabgtiburry l'iquid was circul ated and
mlled at a rotor spegd, o%ln

nd a £ 00 rpmfor
30 m nutes. The vol une avera %?c e sfz%é%é fﬁag& es?ﬁkg&rea%hed 15 pm
to 20 @@ i nceystalseB. PEB@%@q@ehYl?hetmetbpﬂcgfatbd prqaedt(unggetspnn of

25 crystal SAré\aﬁrégQr@&tfﬂt& ﬁ&hhéicéhﬁﬂbélS@Eﬁﬁ@éi@ﬂon@”ﬁlo Beher
t hus- obt ai ned,_cr ﬁ%s wer e at _80C for 40 hours, thereby

obt ai ni ng fYhE"p ¥@§c%?th??g?%r%58?3£3ﬁg9d??5518FystaIs B. The yield
was 40 g (yi el d 90%Exarmlemlmeplawmeg@upa¢@lwea@¢qntme lGarpiers

include diluents, excipients, and the like, such as

15 fillers, extenders, binders, wetting agents,
disintegrating agents, surfactants, and lubricants.

The pharmaceutical composition of the present
invention may have a dosage form of a general medicinal
preparation. Examples include tablets, flash-melt tablets,

20 pills, powders, liquids, suspensions, emulsions, granules,
capsules, suppositories, injections (liquids, suspensions,
and the like), and the like.

Specifically, the pharmaceutical composition
comprising fine particles of aripiprazole anhydride

25 crystals B, which is.disclosed in Patent Literature 3, can
be prepared. '

Examples
Next, the present invention is described in
30 detail with reference to a reference example and examples.
However, the present invention is not limited thereto.
Reference Example 1

Potassium carbonate (8.39 g) was dissolved in
water (140 mL), followed by the addition of 7-(4-
35 chlorobutoxy)-3,4-dihydrocarbostyril (19.4 g) and 1-(2,3-
dichlorophenyl)piperazine monohydrochloride (16.2 g)
thereto. The mixture was refluxed under stirring for



30 20 pm The thus-obtained fine particles of aripiprazole
anhydri de crystals B did not show hygroscopicity of 4% or nore even after
bei ng | efWOR20133102428 f or 24 hours in a desiccator adjust@iTUB22/0&RFFer at ur e
of 60C and a 35 humdity of 100% (see Table 1). WO

2013/ 002420PCT/ JP2012/ 067258 -13- Table 1 Sanple Water content (% at

Wat er content (% the start after 24 hours Exanple 1 0.11 0.10

-12-

about 3 hours. After reaction, the resulting mixture was
cooled, and precipitated crystals were filtered. The
crystals were dissolved in ethyl acetate (350 mL), and
about 210 mL of water/ethyl acetate azeotrope was

5 distilled under reflux. The remaining solution was cooled,
and precipitated crystals were filtered. The thus-
obtained crystals were dried at 60°C for 14 hours, thereby
obtaining 20.4 g of crude aripiprazole (yield: 74.2%).

10 Example 1

Crude aripiprazole (50 g) obtained in the same
manner as in Reference Example 1 was dissolved in 1,000 mL
(20-fold amount) of anhydrous ethanol (concentration:
99.5%) by heating and stirring. After dissolution, the

15 resulting mixture was cooled to 10°C to precipitate
crystals. A slurry liquid containing the resulting
hemiethanolate (volume average particle size of 100 um to
200 um) was subjected to wet-milling. As a wet mill,
CLEARMIX W-Motion produced by M Technique Co., Ltd. was

20 used. The slurry liquid was circulated and milled at a
rotor speed of 19,800 rpm and a screen speed of 17,800 rpm
for 30 minutes. The volume average particle size of the
crystals reached 15 uym to 20 um in 5 minutes.
Subsequently, the circulated liquid (dispersion of

25 crystals) was subjected to solid-liquid separation, and
the thus-obtained crystals were dried by heating at 80°C
for 40 hours, thereby obtaining fine particles of
aripiprazole anhydride crystals B. The yield was 40 g
(yield: 90%). The volume average particle size was 15 to

30 20 um.

The thus-obtained fine particles of aripiprazole
anhydride crystals B did not show hygroscopicity of 4% or
more even after being left to stand for 24 hours in a
desiccator adjusted to a temperature of 60°C and a

35 humidity of 100% (see Table 1).



In this way, desired fine particles of aripiprazole anhydride crystals B
havi ng high purity were 5 obtai ned under nore noderate conditions in a
short proges913/0684200 t he above-descri bed nmet hod. Exanpl @cz/ypsd188&2ss

ari pi prazole (50 g) obtained in the sanme 10 manner as in Reference Exanple
1 was dissolved in 1,000 nL (20-fold amount) of anhydrous et hanol
(concentration: 99.5% by heating and stirring. After dissolution, the
resulting m xture was cooled to 10C to precipitate crystals. A slurry
liquid containing the resulting 15 hem et hanol ate (vol une average particle
size of 100 pmto 200 pnm) was subjectedl®o wet-nmilling usi ng CLEARM X
Single Motio roduced by M Technique Co., Ltd. The slurry liquid was
circul ated eh-$itled at a rotor speed of 19 80 rpmfor 30 minutes. The

vol unme aver ageSgpaple cl e 20wWaitze cb;tbﬁtcnystahs rewahed tonpento (20 pmin
30 minutes. Subsequently,| the ciggulated Iiquid (cﬁsggqéifghcgqﬁgystals)
H HEPA | + A ¢ hiite + Ay A nrylst | S

was subj ect ed—to—sottd=—ttgutd—separatt+om—and—the—thtus—obtatrned—<t
were dried by HramRY¥ey lat 180C for 40-Rdurs, thereby obtai Mnkffine partlicles
of 25 aripiprazole anhydride crystals B. The yield was 40 g (yield: 909%.
The vol une average partigcle size s 15 10.20 pm__ . The wat er
content of the obtai ralferﬁ V% ﬁ%sjf%é‘%l%é’ﬁpe?l%%n?%nt t hereof after
24 hour s ofaBipipraielenmyydnide desystal ®rB abpvinedhigh spuehpereenee of
60C andsa hot&idyd OindOP%MmyBs HoQdPaPé LeaditE¥ATPLA 8 shb¥depablriskrazol e
(7 g was heated and sélrrqg VO Zqi3/0024 OPCT/ JP2012/ 067258 -14- in 560
L (80-fordu%h%%na§eo PEE TGRS PRI by heating and stirring.

Met hanol was added until the crude aripiprazole was di ssol ved. Conplete

di ssol ution was configymghat 4he final amount of 700 nL (100-fold anount).

Crude aripiprazole (50 g) obtained in the same
10 manner as in Reference Example 1 was dissolved in 1,000 mL
(20-fold amount) of anhydrous ethanol (concentration:
99.5%) by heating and stirring. After dissolution, the
resulting mixture was cooled to 10°C to precipitate
crystals. A slurry liquid containing the resulting
15 hemiethanolate (volume average particle size of 100 um to
200 uym) was subjected to wet-milling using CLEARMIX Single
Motion produced by M Technique Co., Ltd. The slurry
liquid was circulated and milled at a rotor speed of
19,800 rpm for 30 minutes. The volume average particle
20 size of the crystals reached 15 ym to 20 um in 30 minutes.
Subsequently, the circulated liquid (dispersion of
crystals) was subjected to solid-liquid separation, and
the thus-obtained crystals were dried by heating at 80°C
, for 40 hours, thereby obtaining fine particles of
25 aripiprazole anhydride crystals B. The yield was 40 g
(yield: 90%). The volume average particle size was 15 to
20 um.
The water content of the obtained crystals was
- 0.01%. The water content thereof after 24 hours of
30 conditioning in a desiccator adjusted to a temperature of
60°C and a humidity of 100% was 0.01% or less.

Example 3
Crude aripiprazole (7 g) was heated and stirred



5 Subsequently, the resulting m xture was cooled to 10C to precipitate
crystals. A slurry liquid containing the resulting nononethanol ate was

t ransf er ngg 2h3/@2p8aker and subjected to wet-mlling usippgp199948N zer .
As a honogeni zer, a T.K Robom x produced by PRI M X Corporation 10 was
used. The slurry liquid was mlled at a rotor speed of 12,000 rpmfor 1
hour. At that tinme, the beaker was externally cooled in ice wat er because
heat was generated. The volunme average particle size of the crystals after
mlling was 15 pmto 26 pmin 30 m nutes. The thus- 15 obtained slurry
liquid (dispersion of crystals) was subffécted to solid-1iquid separation,
and the cryst wer e y heat] t 80C for 40 ho t her eby

obt ai ni ng f+%eé€%rT%cf%é'§?l r?%?%?ﬁg g BARYARP elEr?s$£?§kB YThe yield
was 6. 11 g Yeating &87d384iriiheg20 Meihare lawersageldead tlircttnel stiree axfuddie
crystals maér%§0§95£91g2w9§1dlssolved. CotfisL é%ﬁeﬁl toﬁ”wé{e obt ai ned

crystals was he water content of the_cry a ter ours of
condi ti oni ngerhiameds?tctihrer fiuptstBAURE %ft%ﬂBeW%tﬁigozgoﬁﬁ 80euBkd- a
hum di t p of sSUbd8querst Dy 1 7he resulting mifkturefeasncesledted bherei toare

i ncor por at i e. ]gQ#?/ 258 -15-
CLAIMS [O a rQ?i?%?aPX éf§§£§f§ odtC|n :9Q§g§$f£%és o%ﬁééarl pi prazol e
anhydri de c¥§s¢ %nﬂim?%%mﬁﬁﬁﬁ%ﬂlébﬁpwﬁ§lﬁﬁaﬁﬁ€e§F%§st6fa b?ﬁ¥eﬁeaﬂﬂng and
di ssol vi ng §ﬁuﬂecaédpt@r@éﬂlm11nlﬁgI@M&hgabcnbmbgeﬁmdesubsagufntIy cool i ng

br i pi prazol BORGUEhtEE: Do k. PREELRLESDEALIShILY bRTAPKEREELYEL RS ©
arlp|pﬂé&ol@a$oué¢dalE%ﬁo$1§6¥valéq@bdmﬁﬁsnﬁiliﬁ@ ah @héOt@rnsgeeé efurry
containing 1heobovepmarephol ho@hd At that time, the beaker was

externally cooled in ice water because heat was generated.

The volume average particle size of the crystals after
milling was 15 pym to 26 um in 30 minutes. The thus-

15 obtained slurry liquid (dispersion of crystals) was
subjected to solid-liquid separation, and the crystals
were dried by heating at 80°C for 40 hours, thereby
obtaining fine particles of aripiprazole anhydride
crystals B. The yield was 6.11 g (yield: 87.3%). The

20 volume average particle size of the crystals was 15 um to
22 pum.

The water content of the obtained crystals was
0.08%. The water content of the crystals after 24 hours
of conditioning in a desiccator adjusted to a temperature

25 of 60°C and a humidity of 100% was 0.17%.

All references cited herein are incorporated
herein by reference.



(c) subjecting the dispersion of the wet-mlled crystals 15 to solid-liquid
separation to obtain the crystals, and heating the crystals. [Caim?2] The
product i omOrzetmees2according to claim 1, 20 wherein t he POTURDI2VERIE
particle size of the obtained fine particles of aripiprazole anhydride
crystals Bis less than 50 pm [C aim 3] 25The production nethod according
to claiml or 2, wherein the | ower alcohol is nethanol or ethanol. [C aim

4] The production nethod according to any one of 30 clains
1 to 3, wherein the lower alcohol is ethgnol. [Caim35] The production
met hod according to any one of clains 1 to 4, wherein the | ower

al cohol substantially 35 contains no wahgug [Claim6] WO

2013/ 002420PCT/ JP2012/ 067258 -16- The producti on net hod according to any
one of clains 1 to 5 wherein the water content in the |lower alcohol is

| ess than 10 vol % [(d@ladm]1] The production nethod according to

any one of clainms 1 tp B+ r £ Aol gef Er g9 p{Lticle size of the
wet-mlled crystals in St e b? ?éﬁ ess tﬁ n g% pﬁ]
5 aripiprazole anhydride crystals B, the method comprising

the steps of:

(a) heating and dissolving crude aripiprazole in a lower

alcohol, and subsequently cooling the resulting mixture to

precipitate crystals to obtain crystals of aripiprazole
10 lower alcohol solvate;

(b) subjecting the crystals of aripiprazole lower alcohol

solvate to wet-milling in the form of a slurry containing

the lower alcohol; and

(c) subjecting the dispersion of the wet-milled crystals
15 to solid-liquid separation to obtain the crystals, and

heating the crystals.

[Claim 2]
The production method according to claim 1,
20 wherein the volume average particle size of the obtained
fine particles of aripiprazole anhydride crystals B is
less than 50 um.

[Claim 3]
25 The production method according to claim 1 or 2,
wherein the lower alcohol is methanol or ethanol.

[Claim 4]
The production method according to any one of
30 claims 1 to 3, wherein the lower alcohol is ethanol.

[Claim 5]
The production method according to any one of
claims 1 to 4, wherein the lower alcohol substantially
35 contains no water.

[Claim 6]



10[ A ai m 8]

15 to 20 wonzoisalosd2ai m 9]

one of cl ai
range near
10]

The production nethod according to claim7, wherein
the volune average particle size of the wet-mlled crystals in step (b) is

ns 1 to 8, wherein the heating tenperature in step (c) is
the boiling point of the | ower alcohol to about 125C. 20 |
The production nethod according to any one of clains 1

(c) is in the range of 25 about 78 to }’{%C_:.

10

15

20

25

The production method according to any one of
claims 1 to 5, wherein the water content in the lower
alcohol is less than 10 vol%.

[Claim 7]

The production method according to any one of
claims 1 to 6, wherein the volume average particle size of
the wet-milled crystals in step (b) is less than 50 um.

[Claim 8]

The production method according to claim 7,
wherein the volume average particle size of the wet-milled
crystals in stép (b) is 15 to 20 pum.

[Claim 9]

The production method according to any one of
claims 1 to 8, wherein the heating temperature in step (c)
is in the range near the boiling point of the lower
alcohol to about 125°C.

[Claim 10]
The production method according to any one of

claims 1 to 9, wherein the lower alcohol is ethanol, and

the heating temperature in step (c) is in the range of
about 78 to 125°C.

The production net hegrapaasméng to any

in the
Claim
to 9,

wherein the | ower alcohol is ethanol, and the heating tenperature in step



