1 DESCRI PTI ON CARBOSTYRI L DERI VATI VES AND SEROTONI N
REUPTAKE | NHI Bl TORS FOR TREATMENT OF MOOD DI SORDERS
TECHNI CAL FI ELD The present invention provides
pharmaceuti cal conpositions conprising carbostyri
derivatives that act as dopam ne-serotonin system
stabilizers in 5 conbinati onfwith serotonin r eupt ake

inhibitors in a pharms j acceptable carrier
Further, the present iﬁ@%é%?%?k%¥ovides nmet hods of
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people with nood di sorders such as major depressive
di sorder, and exhibiting various synptons of
depressions is increasing every year for 15 nunerous
reasons such as social stress, unenploynent, disease,
and poverty. Depression is a nmgjor social problem
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5 combination with serotonin reuptake inhibitors in a
pharmaceutically acceptable carrier. Further, the
present invention provides methods of using the
compositions of the present invention to treat mood
disorders such as depression and major depressive

10 disorder.

BACKGROQUND ART

The number of people with mood disorders such
as major depressive disorder, and exhibiting wvarious
symptoms of depresgsions is increasing every year for
15 numerous reasons such as social stress, unemployment,
disease, and poverty. Depression is a major social
problem throughout the world. For example, in Japan
the occurrence rate of depression in the generation
older than 65 years is 5% or more, including major
20 depressive disorder. Some of the depression in this
population is asgociated with mental disturbances

representing senile diseases associated with dementia



recurrence rate, and severe depressive synptons are
maj or causes of suicide and drug abuse (N shinura Ken,
"Nl PPON RONEN | GAKUZASSH ", Vol . 33, pp 503-504 5
(1996)). Since the period of 1950, tricyclic

anti depressant drugs (e.g., impram ne, desipram ne,
amtriptyline, etc.) have be#én devel oped that act to
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consti pation, recognition disturbance and the |1ke due
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side-effects such as, orthostatic hypotension,
g achyeaydia and the |ike on the basis of
al - adrenor eceptor antagoni st activity; side-effects
such as, sedainosa, thacpeasedi of 18980podyiwgcybt and
the like on the basis of histamne 20 Hl receptor
ararijoigpresg2nyi dyugsi heeg 1980nipraninei ndesiprakéne,
i nhi pitors have been devel oped, including but not
| gty l inR0x@E ¢ nk, have oreen ndevebapadakhak, act to
m | naci pran, citalopram escital opram fluvoxam ne,
patkER ha"eRRADENG cFevREFRR; ahdeY nd%e FrRaTweRbiy used
have side-effects such as_recpgnitiion disturbance,
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aqi ion. . Addi tional | these.inhibitors.al so.have
ot Lieé;}{ Sal.é]dedéglf%sc?:lsor? nax{c?,]em%jor depressive digorder.
However, these drugs have side-effects such as the
following: dry mouth, hazy eyes, dysuria, constipaticn,
recognition disturbance and the like due to
15 anticholinergic activity; cardiovascular side-effects
such as, orthostatic hypotension, tachycardia and the
like on the basis of oy-adrenoreceptor antagonist
activity; side-effects such as, sedation, increase in
the body weight and the like on the basis of histamine-
20 H; receptor antagonist activity.

Since 1980, serotonin reuptake inhibitors
have been developed, including but not limited to
fluoxetine, duloxetine, venlafaxine, milnacipran,
citalopram, escitalopram, fluvoxamine, paroxetine and

25 sertraline, and these inhibitors have side-effects such
as recognition disturbance, sleep disturbance, and

excerbation of anxiety and agitation. Additionally,

these inhibitors also have other side effects in the



di gestive organs, such as nausea, vomting and the

i ke. For the reason that the nood disorders such as
depressive synptons, depression and the |ike are 5

di seases with severely strong psychal galia, the
mani f estati on of new synptons on the basis of these

si de- effects are quite seri ous probl ens in the therapy

of r K
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di sorder are heterogeneous di seases, and the causes
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as various stressors are causes of 20 depression and
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Although the mood disorders including
depression and major depresgsive disorder are
heterogeneous diseases, and the causes of thesge
15 diseases are not been fully understood, it is likely
that the abnormalities of monoaminergic central nervous
system caused by serotonin, norepinephrine and dopamine
and the like, and the abnormality of wvarious hormones
and peptides as well as various stressors are causes of
20 depression and various mood disorders (Kubota Masaharu
et al., "RINSHOU SEISHIN IGAKU", Vol. 29, pp 891-899
(2000} ). For these reasons, even though antidepressant
drugs, such as tricyclic antidepressants and serotonin
reuptake inhibitors were used, these drugs are not
25 always effective in treating all depressed patients.
About 30% of the depressed patients do not respond to

the primarily selected antidepressants (Nelson, J. C,

et al., J. Clin. Psychiatry, 55, pp 12-15 (1994)).



4 Further, when a second or third antidepressant is

adm nistered to these patients, insufficient

i mprovenents of the synptons occurs in about 10% of

these patients (lInoeu Takeshi, Koyama Tsukasa,
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(1996)). These patlents are‘%alled as refractory
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experienced by these patients and their famlies
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drug, such as ol anzapi ne, which is an agent for
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ogether with an antidepressant drug such as serotonin
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(SyRRO¥ISCdvol. 2, pp 979-984 (1999)). Additionally,
psychological anguish experienced by these patients and
their families concerning the use of the electric shock
therapy can be severe,

New therapeutic trials involve proposed
combined therapies using an atypical antipsychotic
drug, such as olanzapine, which is an agent for
treating for schizophrenia (antipsychotic drug),
together with an antidepressant drug such as serotonin
reuptake inhibitor (EP 0 367 141, WO 98/11897,
WO99/61027, W099/62522, U.S. 2002/0123490A1 and the
like). However, commercially available atypical anti-
psychotic drugs have significant problems relating to
their safety. For example, clozapine, olanzapine and
quetiapine increase body weight and enhance the risk of
diabetes mellitus (Newcomer, J. W. {(Superviged

Translated by Aoba Anri), "RINSHOU SEISHIN YAKURI",




Transl ated by Aoba Anri), "RI NSHOU SElI SH N YAKURI ", 5
Vol . 5, pp 911-925 (2002); Haupt, D. W and Newconer,
J. W(Translated by Fuji Yasuo and M sawa Fum nari),
"RI NSHOU SEI SHIN YAKURI ", Vol. 5, pp 1063-1082
(2002)). In fact, urgent safety alerts have been

i ssued in Japan 5 relating t8 hyper gl ycem a, di abetic
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the risk of severe arrhythma on the basis of

STardl et (Jig poohgpgrylpoernihi odiabetibeketogbodapiBeand
i nduces agranul ocytosis, so that clinical use 15
t hdizbétic stmactaysedsbyi cledzépineKandeguebiapine,
(Conpi | ed under Supervision by Mirasaki M tsuroh),
"R BEy SHhart Yokere 'drygs . wareppuligeced tooloprge
Accordinglg,mhat I's needed are new conpositions .
usePRFrabrdieabiPRgtfoble dPabi aeEs, wibhpdiebetearmgllitus
dg$r€ssion and na%or depressi ve disqQrder, which are
ef 1L R IRNEA NI RYt 2RaHRes L ReCH Pt REF BB sme L dBus.
effects associated with prior art_conpounds, .
105y Kt PRETAEOE FRESTRVERF RRP IR e BT B REC L ROLAR bevels and
S 5 scr kbe v Fovidin
oviTRacel SkersEafins ERELABCERPRRLF oY RLGY' SbRdges.
CQﬂH&?&éi&Eﬁéféﬁhéﬁ@@é'PﬂenPng of severe arrhythmia on
the basis of cardio-QTc prolongation action. Further,
clozapine induces agranulocytosis, so that clinical use
15 thereof is strictly restricted (van Kammen, D. P.
(Compiled under Supervision by Murasaki Mitsuroch),
"RINSHOU SEISHIN YAKURI", Vol. 4, pp 483-4%92 (2001})}.
Accordingly what is needed are new
compositions useful for treating mood disorders,
20 particularly, depression and major depressive disorder,

which are efficacious and do not cause the deleterious

gside effects associated with prior art compounds.

DISCLOSURE OF THE INVENTICN
The present invention solves the problem
25 described above by providing novel compositions and
methods of using these compositions for treating mood

disorders, particularly depression and major depresgive



di sorders, particularly depression and major
depressive 6 disorder. The present invention provides
solutions to the above-nentioned probl ens, and
denonstrates that the nood disorders such as
depression, major depressive and 5 the |ike can be
treated effectively by adninﬁstering to a patient
Wt Sy Idisorder a pharmaceutical conposition
conprising ‘at | east one carbostyril derivative that

i s a dopam ngnge [ Y4501 ot HUSs [ ;
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preferred carbostyril derivative of the present
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stabilizer is aripiprazole or a netabolite théreof. 15

Anchkel ipeetanr ¢¢ cachesdy eifif edeivedl v aldritEstering to
present invention that is a dopam ne-serotonin system

st abphitienti wigdhmeughodiserderan pharazaceatdaialled
dehydroari pi prazol e, al so known as OPC-14857. O her
suehmpeBabdbhnt eompirigingi ptaleketi puleudadbmisttlyimi lt he

20 present invention are shown in Figure 8. Preferred
neflgbdVatdyeatBakhdfnai Aoppgdne -gerpdosate8YBEerhe

foll ogi,gg desi gnations: OPC- 14857, DM 1458, DM 1451,
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A preferred carbostyril derivative of the
present invention that is a dopamine-serotonin system
stabilizer is aripiprazole or a metabolite thereof.
15 Another preferred carbostyril derivative of the present
invention that is a dopamine-sgerotonin system
stabilizer is a metabolite of aripiprazole called
dehydroaripiprazole, also known as OPC-14857. Other
such metabolites of aripiprazole included within the
ZQ present invention are shown in PFigure 8. Preferred
metabolites are shown in Figure 8 indicated by the
following designations: OPC-14857, DM-1458, DM-1451,
DM-1452, DM-1454 and DCPP.
Aripiprazole, also called 7-{4-[4~(2,3-
25 dichlorophenyl)-1-piperaziny1]butoxy}-3,4—dihydro;
2 (1H) -quinolinone, is a carbostyril compound and is
useful for treating schizophrenia (EP 0 367 141, U.S.

Patent No. 5,006,528). Aripiprazole is also known as



useful for treating schizophrenia (EP 0 367 141, U. S
Pat ent No. 5,006,528). Aripiprazole is also known as 7
7-{4-[4-(2, 3-di chl orophenyl ) - 1-pi perazi nyl ] but oxy}-3, 4
- di hydrocarbostyril, Abilify, OPC 14597, OPC-31 and
BMS- 337039. Aripiprazol e possesses 5-HT1A receptor
agoni st activity and i s kndwn as useful conpound for
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Aripiprazole is a dopamine-serotonin system stabilizer.
Metabolites of aripiprazole are included within the
15 scope of the present invention. One such metabolite of
aripiprazole isg called dehydroaripiprazole. Other such
metabolites of aripiprazole included within the present
invention are shown in Figure 8. Preferred metabolites
are shown in Figure 8 indicated by the following
20 designations: OPC-14857, DM-1458, DM-1451, DM-1452, DM-
1454 and DCPP.

The at least one serotonin reuptake inhibitor
used in the present invention includes but is not
limited to the following: fluoxetine, duloxetine,

25 wvenlafaxine, milnacipran, citalopram, fluvoxamine,
paroxetine, sertraline, escitalopram and salts thereof.

In a preferred embodiment, the pharmaceutical

composition comprises aripiprazole and citalopram in a



paroxetine, sertraline, escitalopramand salts
thereof. 1In a preferred enbodi nent, the
pharmaceutical conposition conprises aripiprazole and
citalopramin a 8 pharnmaceutically acceptable
carrier. The novel conpositions of present invention
conprising at |east one carb@styril derivative with

gcg%g%%&dgaﬁadgyﬁyﬂéﬁﬁé %Eﬁh%ﬁi A H?n1stabilizer and

east one se reupt ake i'nhi'bitor in a
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one dosage form for exanple a pi At ernative
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dopam ne-serotonin systemstabilizer and the at |east
10aene vierohenian dopapiidiee sietdicinliey st dRE JtarSaEadet and

dosage forns, each in a pharnmaceutically acceptable
Santi éeasthese semposninotsuptakedinhidieoad ito aa
patient wth a nood disorder, particularly depression
or phafroacdupiesdilye adiceptadbile icaradeanmayt bendothbdagel in
15 regimen effective to treat the nood di sorder.
AceBedriagrge forms ferosravplef at pdlpr.esddteringrdmelon the
to provide a pharnaceutical conposition useful for
tr@5t tRgsh APSdcarbept¥ril| derdvakiys) withopctiwity as a
present .invention to 20 provide a,conposition useful
f oF PPRAPPRGSECHDBBA" GYSEPRePtaRAdicrs aRE kbSgat least
i sorder_is depressipn, or, | or depressive disorder.
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carrier. These compositions are administered to a
patient with a mood disorder, particularly depression
or major depressive disorder, in an amount and dosage
15 regimen effective to treat the mood disorder.
Accordingly,'it is an object of the present
invention to provide a pharmaceutical composition
useful for treating a mood disorder.
It is an object of the present invention to
20 provide a composition useful for treating a mood
disorder, wherein the mood disorder is depression or
major depressive disorder.
It is another object of the present invention
to provide a composition comprising at least one
25 carbostyril derivative with activity as a dopamine-
serotonin system stabilizer and at least one serotonin

reuptake inhibitor in a pharmaceutically acceptable

carrier.



25 carbostyril derivative wwth activity as a dopam ne-
serotonin systemstabilizer and at | east one serotonin
reuptake inhibitor in a pharmaceutically acceptable
carrier. 9 Yet another object of the present
invention is to provide a conposition conprising at

| east one carbostyril deriv&ive with activity as a
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serotonin systemstabilizer and at | east one serotonin

5 egptipkekeninBib@tornia BhahaBRaRHELEIaY 13C crRERD1 e
carrier, wherein the carbostyril derivative is
ar cprplerol ehepdihheheecatrbbbhyiredpdake viamhine tier is
15 cital opram Yet another object of the present
i ngeapipnazodet orprometabaldbepahietreod .conpri si ng at
| east one carbostyril derivative with activity as a_
dopami ne- se¥etoannthest obiersbilfi tbe pmessnt| dayensien
serotonin 20 reuptake inhibitor, wherein the
catPoBPYPFPVHER| 2aEPTROSHELRNaEOMPIAPing at least one
doganine-setgtgnin systemstabilizer is a netabolite
10t CAFPRPEY R0 €eERYAFLVEWAY Y BSFLFLEYa28 8 dopamine-
(c£g§%€§32%’sys 33°8caBMi122% aR at least one serotonin
reuptake inhibitor in a pharmaceutically acceptable
carrier, wherein the carbostyril derivative is
aripiprazole and the serotonin reuptake inhibitor is
15 citalopram.

Yet another object of the present invention
is to provide a composition comprising at least one
carbostyril derivative with activity as a dopamine-
serotonin system stabilizer and at least one serotonin

20 reuptake inhibitor, wherein the carbostyril derivative
with activity as a dopamine-serotonin system stabilizer
is a metabolite of aripiprazole and is
dehydroaripiprazole {(OPC-14857), DM-1458, DM-1451, DM-
1452, DM-1454 or DCPP.

25 Yet another object of the present invention
is to provide a compositioh comprising at least one

carbostyril derivative with activity as a dopamine-

serotonin system stabilizer and at least one serotonin



1452, DM 1454 or DCPP. 25 Yet another object of the -
present invention is to provide a conposition
conprising at |east one carbostyril derivative with
activity as a dopam ne- serotonin system stabilizer
and at | east one serotonin 10 reuptake i nhi bi tor,
wherein the carbostyril der it i ve

degggéggkbpﬂﬂhﬁﬁgkgaélLhe%e@ﬂ %REe%Brg %pglﬁrg 1bative

i nventron t € 0f "a conpositron-us

foEstagﬁkggga? P§nggglglsorder in the preparatlon of

a nedi ca reat nrent of a nood di sorder, wherein

t he mood di sgpdeg ahsoﬁﬁﬁbﬁséfoﬁhﬁrﬁ%@b@htdﬁﬁbéﬁéhﬁﬁ to
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stabilizer and at | east one serotonin reuptake
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nmobd depvedeionisryeaianothpresbivet dbsorfierpr esent
invention is to provide a use of a conposition
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reuptake inhibitor in a pharmaceutically acceptable

carrier in the preparation of a medicament for
treatment of a mood disorder.
15 Yet another object of the present invention
is to provide a use of a composition comprising a
carbostyril derivative with activity as a dopamine-
serotonin system stabilizer and at least one serotonin
reuptake inhibitor in a pharmaceutically acceptable
20 carrier in the preparation of a medicament for
treatment of mood disorders, wherein the carbostyril
derivative is aripiprazole or a metabolite thereof.
Yet another cbject of the pregent invention
is to provide a use of a composition comprising a
25 carbostyril derivative with activity as a dopamine-
serotonin system stabilizer and at leagt one gerotonin

reuptake inhibitor in a pharmaceutically acceptable

carrier in the preparation of a medicament for



Yet anot her object of the present invention is to
provide a use of a conposition conprising a 25
carbostyril derivative with activity as a dopam ne-
serotonin systemstabilizer and at | east one serotonin
reuptake inhibitor in a pharnmaceutically acceptable
carrier in the preparation otla nmedicament for 11
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10 for treatnment of nood disorders, wherein the
calbastypnk darbeatiyve lwdelriwativiet wizdh actdpdtiyneas a
serotonin systemstabilizer is a netabolite of
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gserotonin system stabilizer is a metabolite of
aripiprazole and is dehydroaripiprazole (OPC-14857),
DM~-1458, DM-1451, DM-14%52, DM-1454 or DCPP,

15 Yet another object of the present invention
i8 to provide a use of a compogition compriging a
carbogtyril derivative with activity as a dopamine-
serotonin system stabilizer and at least one serotonin
reuptake inhibitor in a pharmaceutically accéptable

20 carrier in the preparation of a medicament forxr
treatment of mood disorders, wherein the carbostyril
derivative is dehydroaripiprazole.

It is an object of the present invention to
provide a method for treating a mood disorder.

25 - It is an object of the present invention to
provide a method for treating a mood disorder wherein

the mood disorder is depression or major depressive

disorder.



derivative is dehydroaripiprazole. It is an object of
the present invention to provide a nethod for
treating a nood disorder. 25 It is an object of the
present invention to provide a nethod for treating a
nood di sorder wherein the npod disorder is depression
or maj or depressive disordet2 12 It is another

obj ect of the present inventi.on.to broevide a nhethod ,
for treati ng%é: r%%o%q‘&tsl:lgérrdre&’rbj e(r:&:(}n‘[?r$st?1neg preserﬁ% invention

RS ALOR (R AR M @ DG SYtere,0f 2

conpoSition conprising at léeast 0 car bost yri

debbyptiue ny LRImAehisHirat id3%h & AP FINSN S H1HHOY oo

system stabilizer and at | east oné serotonin reuptake

I NBiBbirderi Bfa aP RYmPREA WHilcga ldo3a GARIARILE 1LY Igtle
It is another object of the present invention 10 to

prourdesayirelhdérfiontiveatitth actaedtll 3@ dedopamine-
conprising admnistration to a patient with a nood

di serdernah aysteposithbdl icenprns g dleastasheomerotonin
carbostyril derivative with activity as a dopam ne-
sersuphhiesyshdipisozbiin ae phamhageutdastil 1gn ecseptiaddien
15 reuptake inhibitor together in a pharmaceutically
acEadptaBFe carrier, wherein the carbostyril derivative

is aripiprazole or a netabolite thereof. It is another
obj ect of thétpr8sBRPLhE¥eRPISRt P& SPeyPaesgnfeinygntion
r.essive 2Q disorder npri.sing

1o PSR TR s YRR 2R SRR,
comprigsing administration to a patient with a mood
digorder of a compecsition comprising at least one
carbostyril derivative with activity as a dopamine-
gserotonin system stabilizer and at least one serotonin

15 reuptake inhibitor together in a pharmaceutically
acceptable carrier, wherein the carbostyril derivative
is aripiprazole or a metabolite thereof.

It is another object of the present invention
to provide a method for treating major depressive

20 disorder comprising adminigtration to a patient with
major depressive disorder of a composition comprising a
carbostyril derivative with activity as a dopamine-
serotonin system stabilizer and at least one serctonin
reuptake inhibitor together with a pharmaceutically

25 acceptable carrier, wherein the carbostyril derivative
is aripiprazole and the serotonin reuptake inhibitor is
citalopram.

Still another object of the present invention



maj or depressive di sorder of a conposition conprising

a carbostyril derivative with activity as a dopam ne-
serotonin systemstabilizer and at | east one serotonin
reupt ake inhibitor together with a pharmaceutically 25
acceptabl e carrier, wherein the carbostyril derivative
is aripiprazole and t he serd%%nln reupt ake i nhi bitor

|| f th
i nveﬁtt%gk&%%q'@es 3 pehBl 5%, Rt 5, MERLiRE ger
gngkigﬁgﬁrgﬁﬁgﬁg%%? Qoﬂdgbn'SFEiﬁb%E L3 %awd%H
with a mo i sor a composftion conprising

| easkoARr 63 ROShinbbls i@¢bhY &b %f@lﬁ? %Etﬂﬁb%ﬁ %%e

dopam ne 5 serotonin systemstabilizer and at | east

OngagBbELORiN deedRhakeel Rkh BOEikAtY as a dopamine-
phar maceutically acceptable carrier, wherein P ‘

Sasbestypnih dystéﬂtBtabuilaerﬁﬁhdbablﬂ@a@t one serotonin
ari pi prazole and i s dehydroari pi prazole (OPC 14857),
Dvréup8akBMihtibitBivt 1452, phkirhdbéuod caQ1PCRRcepYeable
anot her object of the present invention is to provide
a ferhbdri owhereani hjenapvbodeprédsiderivdisvedes a
conprising adm nistration to a patient with ngjor
deﬁ?é@bp%étau§§raéipépra2@éﬁpe§dtnsndebwgrpgrnglpsaaple
gst one ca bostyr derivative with activity as a

Qﬁ?n%4§57 toﬂmn1§§§teﬁM5@ﬁéiblE@rléﬁaraPMr 45¢ OKe

1&e%g%?n|n reuptake inhibitor in a pharmaceutically
able carrier, wherein the nood disorder is major

depressive d&ggrgnother object of the present invention

is to provide a method for treating major depressive
disorder comprising administration to a patient with
major depressive disorder of a composition comprising
15 at least one carbostyril derivative with activity as a
dopamine-serotonin system stabilizer and at least one
serotonin reuptake inhibitor in a pharmaceutically
acceptable carrier, wherein the mood disorder is major
depressive disorder.

20 It is another object of the present invention
to provide a method for treating major depressive
disorder comprising administration to a patient with
major depressive disorder of a composition comprising
at least one carbostyril derivative with activity .as a
25 dopamine-serotonin system gtabilizer and at least one
serotonin reuptake inhibitor in a pharmaceutically
acceptable carrier.

It is another object of the present invention



20 I't is another object of the present invention to
provide a nethod for treating naj or depressive

di sorder conprising adnmnistration to a patient with
maj or depressive di sorder of a conposition conprising
at | east one carbostyril derivative with activity as a
25 dopam ne-serotonin systent4tabilizer and at | east

e T S A T S ——
bj f [ J i de. .
DSl IS, A Mo CPPULE B wicn

CORRAL: S INLSE rat] ti ity ' .
CORBHN cAUBLS! (A0 o BRRodtdon Wirfet aing
| eagt _l%'&%tc%&féoﬁa&‘ﬂdst@ﬁ:ri'lv%ﬁ%a‘@ﬂw}é EHLY 1ok 188 &y s a

dopam ne-serotonin system stabilizer and at | east one

§ € Hobamii hel-SeRotich inN Rividitled! deaagtiNefeMiddl &t least one
pharmaceutically acceptable carrier, wherein the

cagkestyhin Geliptalkevd nhSHEtdy Mo 0widtHed abolite
thereof. 10 Still another object of the present

i nphatrmageutd chd 1pr eviceptablet ked-rfier,t mdetrienon rajeor
depressive disorder conprising admnistration to a
patazhoshiyril derdvagdyeedsi waigiipoedsrl oform a metabolite
conposition conprising at |east one carbostyri
defR¢&EEP¥e With activity as a 15 dopami ne-serotonin
system stabilizer and at | east one _ serotonin reuptake

19 nhi bitor i nS&ipRarReEdst CRIeFt sdcdbeapresenty igvention
wherein the carbostyril derivative, is a netapolite of
arﬁﬁibpagapglgﬁdai@%&bﬁ§d$8; %reéilng major depressive

disorder comprising administration to a patient with
major depressive disorder of a composition comprising
at least one carbostyril derivative with activity as a
15 dopamine-serotonin system stabilizer and at least one
gerotonin reuptake inhibitor in a pharmaceutically
acceptable carrier, wherein the carbostyril derivative
is a metabolite of aripiprazole and is dehydro-
aripiprazole (OPC-14857), DM-1458, DM-1451, DM-1452,

20 DM-1454 or DCPP.

These and other objects, advantages, and uses
of the present invention will reveal themselves toc one
of ordinary skill in the art after reading the detailed
description of the preferred embodiments and the

25 attached claims.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is the thermogravimetric/



ari pi prazole (OPC-14857), DM 1458, DM 1451, DM 1452,

20 DM 1454 or DCPP. These and ot her objects,

advant ages, and uses of the present invention wl|l
reveal thenselves to one of ordinary skill in the art
after reading the detailed description of the
preferred enbodi nents and tHe& 25 attached cIainB
BRI.EF_DESCRI| PTI ON OF DRAWNGS Figure 1 is th

t het FbGFauF el r FEprmegrap PffeFBﬁt ﬁﬁPWE&‘ﬁﬁ@éﬁaﬁW@FaﬁﬁeA

ar razqQl e hydrate A obtaiped. in Reference Exanple
OB B e, ¥ Er B et Ry BRaBRLE, i (VBO. 6. T of

EQZnS{ "1’ EFOERESYE: o1 hBeplai ep ottt FiERce, THS)
%EEﬁ%%ﬁiﬁﬁs?%ﬁgrﬁéﬁkéﬁyﬂr BbRatelBin Elcelense

g[%ggh 10 of the Anhydrous Ari piprazole
Crysta ?s B obtalned in Exanple 1. Figure 5 is the

powder X—raypggﬁiéagthenthelﬁsﬁaakok £ho é&hféé@ﬁ%on
Ari pi prazol e ystals B obtained in Exanple 1.

Fi @glagrdmi Sftbee &hepipgsaylachyiehdif Aebaehb.aled in
t hernogram of the aripiprazole hydrate obtained in

Reief enecé&xExphpeld. 4Figure 7 is the powder X-ray
diffraction
Figure 4 is the 'H-NMR spectrum (DMSO-dg, TMS)

10 of the Anhydrous Aripiprazole Crystals B obtained in
Example 1.

Figure 5 is the powder X-ray diffraction
diagram of the Anhydrous Aripiprazole Crystals B
obtained in Example 1.

15 Figure 6 is the
thermogravimetric/differential thermogram of the
aripiprazole hydrate obtained in Reference Example 3.

Figure 7 is the powder X-ray diffraction
diagram of aripiprazole hydrate obtained in Reference

20 Example 3.

Figure 8 is a schematric representation of
the chemical structures of aripiprazole and metabolites
thereof. Some of the metabolites may be formed through

other possible pathways; for example, DM-1431 could be

25 formed by N-dealkylation of DM-1451 and DM-1459.

DETAILED DESCRIPTION OF THE INVENTION

The pharmaceutical composition of the present



di agram of ari pi prazol e hydrate obtained in Reference
20 Exanple 3. Figure 8 is a schematric representation
of the chem cal structures of aripiprazole and
netabolites thereof. Sone of the netabolites may be
formed through other possible pathways; for exanple,
DM 1431 coul d be 25 formed bye N deal kyl ati on of

DM 1451 and DM 1459. DETAI LED DESCRI PTI ON OF THE

| NVENEREN OTh € opRaiiece @ ifdaistc dmassidient somrising a
present 16 |nvent|on conprises a first ingredient

coﬁﬁFPé’isFryré Seriyative addivipa@s @ SanarE ngs serotonin
anm ne- ser ni n stem stabi]i,zer d a second
T AR e L S e IR

| eRrBahIRc SRRt e 1P %ﬁ%%cab{l%e%é“p&ggmaw&éaw
§;scu§§fcublgn LLeaking %%dgh%'r% %g{)r call

i"6n-and maj of ‘depressi

gﬂg&gﬁgwgbﬁe' i60ERRSLN B LR oty 10 %q'nwnooldo

rst ingredient conprises a car

de&hﬁé&ﬂ&%sacﬁhﬁﬁuaﬁné @@B@@b%@o&eﬁﬂﬁoma o&y esgive
stabilizer. Such carbostyril derivative has activity
asdaBoggemi, st or partial agonist at some serotonin
receptors and sone dopam ne receptors, preferably as
an 15 agoni st or partial agonist at the serotonin
5-HT1A receptor and as an agoni st or partial agoni st
at Thhephdgpasentibalr ecwpbed tiGar bobey fiilrsie ingaeidient

are described in U S Patent 5,006,528 and U.S.
1Gublished The first ingredient comprises a carbostyril

g&gitlons of

derivative active as a dopamine-gerotonin system
stabilizer. Such carbostyril derivative has activity
ags an agonist or partial agonist at some serotonin
receptors and some dopamine receptors, preferably as an
15 agonist or partial agonist at the serotonin 5-HTI1A
receptor and as an agonist or partial agonist at the
dopamine D, receptor. Carbostyril derivatives are
described in U.S. Patent 5,006,528 and U.S. published
patent application 2002/0173513A1. In one embodiment
20 of the present invention, the carbostyril derivatives

represented by the following formula (1) are used:




pat ent application 2002/ 0173513A1. In one enbodi nment
20 of the present invention, the carbostyri
derivatives represented by the following fornula (1)
are used: | NNO C Cd (CH )4-NN ~_~ 17 wherein

t he carbon-carbon bond between 3- and 4- positions in
the carbostyril skeleton is a7single or a double
bond. In a preferred enbodinent, this activity of 5
t hwhexedss the Icaghanragnken Pond hetawgen - dndhaéti al
agoni st ,at the 5-HT1A receptaor. and an agaoni st or

paPCRAt 1256 i1y the %Wﬁ% Sﬂfflteé?@é’pﬂ@r ast?dt"ﬁi‘é or a
I n_ anqt her ef erred enbodi nent, the carbostyri
dePPvﬁﬁFv§q4¥be used as a first conponent in the 10
present invention_is aripiprazole, or a petaboli.c .
derivative t &goﬁrel%rg%aoie (?éﬁ"{?ﬁti'vetﬁ& activity of

S0 PLPLECBLE\ AR 0R s ) 4 B Lo g, portan

rreseeali}s_% der iyat isvgglg v ltsaarr%%e A Ggiia deuisar e

15 not limted to t emc structures shown in

Fi gHir€ia8 ag5oRfet1485 the adneDW, 148depbMr148Btype. In
1454 and™ DCPP. All of the aforenenti oned

canheshpti breffefrired ev®odiments WHed cagbasfiiyratn
conponent in the practice of the present invention.
20dAripapigeoke, bel secdaklsed Tifét] 4ofpodent in the
10 present invention is aripiprazole, or a metabolic
derivative thereof. Metabolic derivatives of
aripiprazole include but are not limited to
dehydroaripiprazole, alsc called OPC-14857. Other
metabolic derivatives of aripiprazole include but are
15 net limited to the chemical structures shown in Figure
8 as OPC-14857, DM-1458, DM-1451, DM-1452, DM-1454 and
DCPP. All of the aforementioned carbostyril
derivatives may be used as a first component in the
practice of the present invention.
20 Aripiprazole, also called 7-{4-[4-(2,3-
dichlorophenyl) -1-piperazinyl]butoxy)}-3,4-dihydro-
2 (1H) -quinolinone, is a carbostyril compound useful as
the effective ingredient for treating schizophrenia
(JP-A-2-191256, U S. Patent 5,006,528). Aripiprazole
25 1is also known as 7-[4-[4-(2,3-dichlorophenyl) -1-
piperazinyl]butoxy] -3,4-dihydrocarbostyril, Abilify,
OPC-14597, OPC-31 and BMS-337039. Aripiprazole

possesses 5-HT1A receptor agonist activity, and is



di chl or ophenyl ) - 1- pi per azi nyl ] but oxy) - 3, 4- di hydr o-
2(1H)-quinolinone, is a carbostyril conpound useful as
the effective ingredient for treating schizophrenia
(JP-A-2-191256, U S. Patent 5,006,528). Aripiprazole
25 is also known as 7-[4-[4-(2,3-dichlorophenyl)-1-

pi per azi nyl ] but oxy] - 3, 4- di hydg ocar bostyril, -Abilify,
OPC- 14597, OPC-31 and BMs- 337039. Arlplprazole
pok@@y§e§ssawgﬂfméc@mpuagoﬁm txeaitingy typed iof 18
- known as a useful conpound for treating types of
de§P§§§ﬁ§ﬁ°§nénﬁefﬁ£€ﬁéﬁ?raeéﬁ@@@ﬁ@ﬁonsuéﬁcés
endogenous depressi on, major, depression, nelancholia
angnEREeRPKE G§P69642§ﬂ2°r3§P85ﬁ9§€°&h mglgncholia

%“@%%%mww@mﬁ%%ﬁﬁﬁ@m
SR R e P B S
aggni gh 95?89%; Lal sagspbﬁ&nakeagﬁﬁggaghgteg amine

receptor prazole 1s an antl pSy

ha¥éegﬁt8§§/n§ﬁaaﬁb§g‘9E QﬁthgsnwgkcgﬁoﬁaghgggrQBBnlst at

fromt ot her “atypical antipsyc rugs

(CGeHadgerofonth QLHTlAAEEEeEEBrpﬁﬁthétéﬁ ag8618k, oppP
974-977, 2003). The avail able typical and atypica

anpapsyabobgendeygatachel8opamanbappnisésptdrt he
dopami ne-D2 receptors. In contrast, aripiprazole acts
l@as a parti al Aagphpshzalet be adopanipeyBRotecefgiray bBying
| shi gooka Jyunya and | nada Ken, RINSHO SElI SHI N
YARERI mevhbnigm pp 46630168Ui¢R004) difBarens, fKomDEhat of
al ., J. Pharmacol. Exp. Ther., 302,
other atypical antipsychotic drugs (Grunder, G. et al.,
Arch Gen Pgychiatry, 60(10), pp 974-977, 2003). The
available typical and atypical antipaychotic drugs act
15 as antagonists at the dopamine-D; receptors. In
contrast, aripiprazole acts as a partial agonist at the
dopamine D; receptor (By Ishigooka Jyunya and Inada Ken,
RINSHO SEISHIN YAKURI, Vol. 4, pp 1653-1664 {(2001);
Burris, K., D. et al., J. Pharmacol. Exp. Ther., 302, pp
20 381-389 (2002)). In addition to the partial agonist
action at dopamine-D, receptors, aripiprazole has
activity as a partial agonist at the serotonin 5-HT1A
receptors, as well as antagonist action at serotonin 5-
HT2A receptors. Accordingly, aripiprazole is a drug
25 belonging to new category defined as a dopamine-
gerotonin system stabilizer (dopamine-sgerotonin

stabilizer (Burris, K. D. et al., J. Pharmacol, Exp.

Ther., 302, pp 381-389, 2002; Jordan, S. et al., Eur.



20 381-389 (2002)). In addition to the partial agoni st
action at dopam ne-D2 receptors, aripiprazole has
activity as a partial agonist at the serotonin 5-HT1A
receptors, as well as antagoni st action at serotonin
5- HT2A receptors. Accordingly, aripiprazole is a drug
25 bel onging to new cat egoryigefi ned as a dopam ne-
serotonin system stabilizer (dopam ne-serotonin

stdbi Phasmaeglrr #41, KopD13&@t 140, , 2902pharundelk, EBxpet
Ther., 302, pp 381-389, 2002; Jordan, S. et al., Eur.
192l 3, ﬁ%ahngealPSM@@}aEEY13$0149),2992?7@raﬁaer?0@§)-
et al., Arch Gen Psychiatry, - 60(10), pp 974-977,
2003). Methods of Preparing Aripiprazole Aripiprazole

ange 8hb@k P5AZPLEpHBE ARORE B3ptazoPebe Used in the
pr m for exanple,

free bases, nei%ﬂﬁfahbﬁasaﬁa §¥§FYpE¥E§18fme€éb§l§Ees to
hydrate, salts (acid addition salts, etc.) and the

9 i ke. udsdngn othé hpsesént nenvénbydhonayAbephayasdl Eorm,
Crystals Bis a preferred form 10 As to nethod for
prEparexgmphe, Abhgdrbases Arpplpmarphés@systakseBy tgpe of
exanple it is prepared by heating aripiprazole

hyerasealn akydflohtewssalpsi papidzatiditydnaselnsThetc.) and
aripiprazole hydrate A having the 15 physicochem ca
prioperiilks. shmpng nof 1fhesgsforws, f Bphydsoup1hripipggzole
an_endotherm ¢ curve which_ is substantially identica

t CEYREher Royf a¥i REeFpEred form.

10 As to method for preparing the Anhydrous
Aripiprazole Crystals B, for example it is prepared by

heating aripiprazole hydrate A as follows.

Aripiprazole Hydrate A

The aripiprazole hydrate A having the
15 physicochemical properties shown in (1) - (5) as
followsa:

(1) It has an endothermic curve which is
substantially identical to the thermogravimetric/
differential thermal analysis (heating rate 5°C/min)
20 endothermic curve shown in Figure 1. S8Specifically, it
is characterized by the appearance of a small peak at
about 71°C and a gradual endothermic peak around 60°C
to 120°C.

(2) It has an 'H-NMR spectrum which is
25 substantially identical to the H-NMR spectrum (DMSO-d,

TMS) shown in Figure 2. Specifically, it has



differential thermal analysis (heating rate 5C mn) 20
endot herm ¢ curve shown in Figure 1. Specifically, it

is characterized by the appearance of a small peak at
about 71C and a gradual endotherm c peak around 60C

to 120C. (2) It has an 1H NVR spectrum which is 25
substantially identical to tdwe 'H NVR spectrum

(DMSO- d6, TMS) shown in Figure 2. Specifically, it
hashagactkziatticr psake pgals 5&t-11 635pbn63nppRHImM 12148 -
1.68- 1.78 ppm (m 2H), 2.35-2.46 ppm (m 4H),

2. 4878 peMpp, 2H) 4R . 35PRBGP, PRI SMprkit,, 23 48-2.56 ppm
Hz, 2H), 2.97 ppm (brt, J = 4.6 Hz, 4H), 3.92 ppmSVt,

J img 3Hpy DMBP), 526783PFPmitd, J1==7224H4s, 21, 26 909 ppm

dd, _J = 8.4 Hz, = 2. 4 Hz, 1H), 7.04 d, J
gpgbgtku? IF§;57ET1-4¥§173pﬁﬁ1PPW fH;,J7F2§J%P%%£pEﬁ)'
d,10. Q0 , . (3) It h
S b a5 PR 4Bei On=h8 - EpBer 4 Pkl BPRLECRnG B ¢ B2
i dent i - di.f f i t
80L1 2k ke BRyPOYIGR pbel B, O L1 B0 80, SHSHL Ys

char agt £L3.Sti.C ksrat q26 3,1 v (el D ks anl8.40
To 60 288 e BARE TCRP % RalPl (my 2ly 3Ag10-t0  ppm
abggr piipn bands at 15 2951, 2822, 1692, 1577, 1447,

1378, 1187, 963 and 784 cm-1 on the IR (KBr)
spectrum (5)3)tibagad gepBwAak! kCkAySHIErehceQom Or

| ess. Method for preparing Aripiprazole Hydrate A

10 spectrum which is substantially identical to the powder
X-ray diffraction spectrum shown in Figure 3.
Specifically, it has characteristic peaks at 20 = 12.6°,
15.4°, 17.3°, 18.0°, 18.6°, 22.5° and 24.8°.

(4) It has clear infrared absorption bands at

15 2951, 2822, 1692, 1577, 1447, 1378, 1187, 963 and 784

cw’t on the IR (KBr) spectrum.

(5) It has a mean particle size of 50 um or

less.

Methed for preparing Aripiprazole Hydrate A

20 Aripiprazocle hydrate A is prepared by milling
conventional aripiprazole hydrate. Conventional
milling methods can be used to mill conventional
aripiprazole hydrate. For example, conventional
aripiprazole hydrate can be milled in a milling

25 machine. A widely used milling machine such as an
atomizer, pin mill, jet mill or ball mill can be used.

Among of these, the atomizer is preferably used.



20 Aripiprazole hydrate Ais prepared by mlling
conventional aripiprazole hydrate. Conventi ona
mlling methods can be used to m |l conventiona

ari pi prazol e hydrate. For exanple, conventi onal

ari pi prazole hydrate can be mlled in a mlling 25
machine. A w dely used mlliig nmachine such as an
atom zer, pin mll, jet mlIl or ball mll can be used.
Among of t heBegargangt bhezepers fpceméidbnyg gonditiens
RE%ardlng the specific mlling conditions when u3|n%

?6n?§é?9 any aEami ZREL §p€@EaBF°59é05925é09frEﬁp
he mai.n_axis, for . exa

LA B abReonfa, %eBBSPBnFQHdths@iéBnangﬁe gof, shaiple,
hydrE?L NS PR RBELRCOF 2h280okol Snll AP RRERES fiete

e psefprably 30 mor less. Mean particle size can
!%eggsceéﬁa?ngd %y the particle size measuring nethod

10 descri bed f y S p
Crystals B "§§ﬁyﬁ?§ﬁsﬁﬁfFE€g?a§%?g yggg éﬁéﬁﬁgfalee
prﬁﬁ&ﬂéténﬂeaﬁtQDnQéVB the1phigi maghsal aakmRL2PEEhi B or
given in (6)-(10 belogl 15 (6 gy have an 1&-%RRQ
SM%%é}”®ﬁ@f§habEy subﬁmaaflaéby ldﬂé&thhrthléesize can
1H NWR spectrum (DVMSO-d6, TMS) shown in Figure 4.
Specidscettyinedeyy htlve paheiatéesisti mepsakingt method
1.55-1.63 ppm(m 2H), 1.68- 1.78 ppm (m 2H)

1. dssx Hieeppneeinafher2. 48-2. 56 ppm

Anhydrous Aripiprazole Crystals B

"Anhydrous Aripiprazole Crystals B" of the
present invention have the physicochemical properties
given in (6)-(10) below.

15 (6) They have an H-NMR spectrum which is
substantially identical to the 'H-NMR spectrum (DMSO-dg,
TMS} shown in Figure 4. Specifically, they have
characteristic peaks at 1.55-1.63 ppm (m, 2H), 1.68-
1.78 ppm (m, 2H), 2,35-2,46 ppm (m, 4H), 2.,48-2.56 ppm

20 {m, 4H + DMSO), 2.78 ppm (t, J = 7.4 Hz, 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, 1H), 7.04 ppm (d, J = 8.1 Hz, 1H), 7.11-
7.17 ppm (m, 1H), 7.28-7.32 ppm (m, 2H) and 10.00 ppm

25 (s, 1H).

(7) They have a powder x-ray diffraction

spectrum which is substantially identical to the powder

x-ray diffraction spectrum shown in Figure 5.



20 (m 4H + DVMBO), 2.78 ppm (t, :

ppm (brt, J = 4.6 Hz, 4H), 3.92 ppm (t,
2H), 6.43 ppm(d, J = 2.4 Hz, 1H), 6.49
8.4 H, J=2.4H, 1H, 7.04 ppm(d, J =
1H), 7.11- 7.17 ppm(m 1H), 7.28-7.32 ppn1(n] ZFD and
10.00 ppm 25 (s, 1H). (7) Ty have a powder x-ray

dlffractlon rumwhich_ i s substantially identica
RELEdwa axﬁhsy(m#%%5%@#@&@5&&&%%&&%#%%% tn 20 =

reod. 122 °Sp ocaII ol Y °characterlstlc
pea s%at %g & ? 0y3 %§ l5?0613 ‘and 22.1. (8)

They have cl gan E%E&aha@eahiéﬁﬁth@ﬁrﬁ&@@ﬁab@br&@&%n bands
2812, 1678, 1627, 1448, 1377, 1173, 960 and 5 779 cm 1

onath@9kR, ( RBAR ,sp&dBrume2(79) 1#K¥8y A8xR[i7hi 1143, 960 and
n her nj c peagk near out 141.5C in

?hgghoﬁp‘av' %/Tcﬁf?f"eﬁ’gnﬁpoﬁcft%‘?m anal ysi s
(heating rat Chiin) They

endot herm ¢ gegk neg ex%%gégo%? f?é%;@ekmﬁg PFS#ERFFQ

scabbungleal. ercmenr YhetheatraRimese cFdififerentian thermal
smal | _particle size is required for solid
pr @palasiien (heathngs resbl &°S/min) ot her solid dose

formul ations ,in ing f exanmple fla t formula
15 (ons. tnd iialhsterBintt S8 BodpBBReRis peak Hear
16 eéﬁou%&%d 73 er 1Br ﬁgﬁb%néﬂ Byd ESHEP':‘L\BEP ba‘i@%%%t
Crystals B The Anhydrous Aripiprazole ysta
t héheating rate 5°C/min).
When the small particle size is required for

solid preparation, such as tablets and other solid dose
formulations including for example flash melt formula-

15 tions, the mean particle size is preferably 50 pm or

less.

Method for preparing Anhydrous Aripiprazole Crystals B

The Anhydrous Aripiprazole Crystals B of the
present invention are prepared for example by heating
20 the aforementioned aripiprazcle hydrate A at 90-125°C.
The heating time is generally about 3-50 hours, but
cannot be stated unconditionally, because it differs
depending on heating temperature. The heating time and
heating temperature are inversely related, so that for
25 example when the heating time is longer, then the
heating temperature is lower, and when the heating

temperature is higher then the heating time is shorter.



present invention are prepared for exanple by heating
20 the aforenentioned aripi prazole hydrate A at
90-125C. The heating time is generally about 3-50
hours, but cannot be stated unconditionally, because
it differs depending on heating tenperature. The
heating tinme and heating texperature are inversely
related,,s%#hhat‘for 25 exanpl e when the heating tine

i s SP§fgdric én e thge heatd e SRS Qover, and
Vm%.nr.i%ﬂ%rg%tl!en %g'dtr%%e .[Aa;%r 8 §'0$ Jl Qrg%lr ll'1tet%1et|'1fnt;J,{I E: ime may

heating 'tinme is shorter peci’'fi Y,

hedti ng heRer arumeref, o pReFedzdly hAvHat @4AHours. If
100C, the heating tinme may be 18 hours or nore, or
pr &éher hisky iagotemperasure. off artijpd presmoley hysinadreatturis

f _aripi prazole hydrate Ais 120C, .on the other

aﬁ§P° hgoﬁeﬁk’?n@)ég@ﬁe 'b& bgﬁﬁt@ghéi&nm@. Mpye be about
An Ar kRi f.-t.h
NeHToR ot Be BrRar ey Aok BerLaLnt y Hy - neas 7 the

ar ppepeazoliavbydiahe cAnf Be phephréd RAYhS ctrtald®S by
and then heating it for about 3 hours at 120C. 10 The
Anhgdtdng Ariipiprazole tyyrasesABfofr aboupr dSehpours at

i nyention can al so.be obtained if the heating time_is
exigﬂggd §Pang?BrPﬁ@F}nBuﬁtt PE H6d3n§9”%@taﬁe120°c'
c ] N, SERl l.C ' [ t quli

1§ CeRRThARar SN AR B brRBETLCLEyBLATS B BE hECbEESne
beingenpiepacetfl hbeoi Bpeobahlifear i6r 8hesbkdtiog time is

formul ations, Anhydrous Aripiprazole Crystals B can
beextsndedt arhéd foythaes.f bhFohhAag pebbedsmay not be

economical.
When small particle size is not required for
15 the formulaticn, e.g., when drug substance is being
prepared for injectable or oral golution formulations,
Anhydrous Aripiprazole Crystals B can be also obtained
by the following process.
Anhydrous Aripiprazole Crystals B of the
20 present invention are prepared for example by heating
conventional anhydrous aripiprazole crystals at 90-
125°C. The heating time is generally about 3-50 hours,
but cannot be stated unconditionally because it differs
depending on heating temperature. The heating time and
25 heating temperature are inversely related, so that for
example if the heating time is longer, the heating
temperature is lower, and if the heating time is

shorter, the heating temperature is higher.



Anhydrous Aripi prazole Crystals B of the 20 present
invention are prepared for exanple by heating
conventional anhydrous ari pi prazole crystals at 90-
125C. The heating tine is generally about 3-50 hours,
but cannot be stated unconditionally because it
differs depending on heatin2dtenperature. The heating

ti and .25 _heati,ng tenmperature are inversely related,

sogePﬁEtl%fl&al éxa ét“ief ReateTpanatdites Afodde |

th ' [ o ifodh eal |
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24cibpemalyi ®al lapouit! 4t heuiegt e LiEMmecatid=® il t he

anhydrous aripi prazole crystals is 100C, the heating

ti femMpRyabargbdst 1206uthe hedtiihg e meemaiyndpe about 3

%eEBerature is 120C the heating tine may be about 3 5
otUPSTSFurt hermore, Anhydrous Aripiprazole Crystals B

of the prese ' Lan red..t.oc I
heat | ng. convELFrASEbLRn A0EHEBRY A% IDSIRTR PryBtas
The b€athegpitesents igeeatabhy azboyirepabedn@urs exddiplt) by

cannot be stated unconditionally because it differs
depenlitng epnNeatipgateapdpapyasolhbylratiengtt i9fe 1254C.

heating tenperature.,are inversely related, so that for
exihﬁlg?agggghElﬂga?ﬁngepﬁﬁéiig %BH&Er?‘?Rg B&imgut
14 CARAKBEULE bEaE@ﬁeﬁnceﬂéiEthgﬁlpeﬁﬁbg%sg'QE WS fFers
shorter, the heating tenperature fs higher
Spéepéndahfyoni hehbénbegbinpgrhetperat the akatheg time and
arj pi prazole hydrate is 100C, the heating tinme may be
heating temperature are inversely related, so that for
example, if the heating time is longer, the heating
temperature ig lower, and if the heating time is
15 shorter, the heating temperature is higher.
Specifically, if the heating temperature of the
aripiprazole hydrate is 100°C, the heating time may be
about 24 hours, and if the heating temperature is 120°C
the heating time may be about 3 hours.
20 The anhydrous aripiprazole crystals which are
the raw material for preparing the Anhydrous

Aripiprazole Crystals B of the present invention are

prepared for example by Method a or b below.

"Method a'": Process for preparing crude crystals of

25 Aripiprazole

Conventional anhydrous aripiprazole crystals

are prepared by well-known methods, as described in



about 24 hours, and if the heating tenperature is 120C
the heating tinme nay be about 3 hours. 20 The

anhydrous ari pi prazole crystals which are the raw
material for preparing the Anhydrous Ari piprazole
Crystals B of the present invention are prepared for
exanpl e by Method a or b belmpy. "Method a": Process

for preparing crude crystals of 25 Aripiprazole
cnﬁvémpggnélognﬁyaaaageaﬂmpwgmaﬂ@ﬁeP@ﬁp@ﬁamyblap@tlon No.

g ng 9% - known net hods, as described in 25
%g i P Japanese Unexami ned Patent Publication
191256/ 3999

7- t4 br onobut oxXy b§°$°3 ﬁ?ﬁygca(bog§§ydfocarb05t géd is
“ﬂkga&téa élghcﬁlQﬁOBh8&&%2Bg?@h@ﬁkﬁ?gﬁggrgggne ahfY$he

obt al ned cruearlplprazo sta

3 eehyst abthZgdgf beluet aemeapr %&eoer%ta%oa%s for
preparing conventional Anhydrous Aripiprazole The

Meibedybthtldesar ebes eBhhhe1Proceedings 10 of the
4t h J0|nt Japanese- Kor ean Synposi um on Separati on
Technol ogy (COctober 6-8, 1996). The ari pi prazole
hydrate which is the raw material for preparing the
Anhetlooag bwtanoaeabefofﬁpséghsiﬁgoﬁonhenpdeaaﬁt
invention is prepared for 15 exanple by Method c

behkuhydrape nbyipipraeeohed for preparing conventiona

Ari pi prazol e Fydrate
Thé Method b is described in the Proceedings

10 of the 4th Joint Japanese-Korean Symposium on
Separation Technology (October 6-8, 1996).
The aripiprazole hydrate which is the raw
material for prepa;ing the Anhydrous Aripiprazcle
Crystals B of the present invention is prepared for

15 example by Method ¢ below.

"Method c": Method for preparing conventional

Aripiprazole Hydrate

Aripiprazole hydrate is easily obtained by
dissclving the anhydrous aripiprazole crystals obtained
20 by Method a above in a hydrous solvent, and heating and
then cooling the resulting solution. Using this
method, aripiprazole hydrate ig precipitated as
crystals in the h?drous solvent.
An organic solvent containing water is
25 usually used as the hydrous solvent. The organic

solvent may be preferable one which is miscible with



Aripi prazole hydrate is easily obtained by dissolving
t he anhydrous ari pi prazole crystals obtained 20 by
Met hod a above in a hydrous solvent, and heating and
then cooling the resulting solution. Using this

nmet hod, aripiprazole hydrate is precipitated as
crystals in the hydrous sol v&&t. An organic sol vent
containing water is 25 usually used as the hydrous
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by~ vol une prazol e can easi rman acid

adgihir8ls adhietit had BEaﬁ@EQ%@tb%abbﬂuﬂ@F%Et%ﬂ%esolvent,
acid. As to 10 such acid, for exafple, an inorganic

acbd, p@@ﬁaraalyS@UB@éI%oaQb@ by bbilemeci d,
hydrochlorlc acid, phosphoric acid, hydrobrom c acid,

etc.; an orgamuplpaazdleue:bna&asacyt ferfciheé, acid addition
p-toluenesulfonic acid, nethanesulfonic acid, oxalic
acgdltnuliehcaaphdrmbosmaticaldvaecdeptabile acid,. As to
tartaric acid, citric acid, benzoic acid, succinic

1@ cpucheteidcahiorecsruppPi f Radinsrgahac ardd, such as
aripiprazole of free forns, these acid addition salts
caﬁ“hggﬁlﬁeaﬁééd Bitrae acifvehydgpebilenic acid,

phosphoric acid, hydrobromic acid, etc.; an organic
acid such as, acetic acid, p-toluenesulfonic acid,
methanesulfonic acid, oxalic acid, maleic acid, Ffumaric

15 acid, malic acid, tartaric acid, citric acid, benzoic
acid, succinic acid, etc. can be exemplified. Similar
to aripiprazole of free formas, these acid addition
salts can also be used as the active ingredient
compounds in the present invention.

20 The objective compound thus obtained through
each one of production steﬁs, is separated from the
reaction system by usual separation means, and can be
further purified. As tco the separation and
purification means, for example, distillation method,

25 golvent extraction method, dilution method,
recrystallization method, column chromatography, icn-
exchange chromatography, gel chromatography, affinity

chromatography, preparative thin-layer chromatography



conmpounds in the present invention. 20 The objective
conpound thus obtai ned through each one of production
steps, is separated fromthe reaction system by usua
separation neans, and can be further purified. As to
the separation and purification neans, for exanple,
distillation nmethod, 25 sol v&ht extraction nethod,

di | ution nethod, recrystalllzatlon nmet hod, col um
chPORathGr Afe CPonbeceawamdd fdmdomat ogr aphy, ge
chromat ography, affinity chromatography, preparative
thin-layer chromatography 27 and the |ike can be

ex lified. Th ph rnaceutl al__conposi tion:. the .
e douic 08 second Higregient

nvention. (Enoghe! AaioRaiRbaka s APLLALdLs st Son,

t he second 57'ngredien i"on "as
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the serotonin ake itors an are known to

©nen Ee@&@hﬁaryCo&bbhhdbnwhE%haEhnc%HBﬂga%h%ei%&%hgﬂ
reuptake inhibitors, 10 those having I C0 value (a

copeaptark Qﬁh@bﬂ:besdbuﬁ beh@tidenl bskd a8 ehensRrotonin
reupt ake by about 50%, neasured by the nethod of
Weguptakk. inhiklicopsyahapbaenkaovadyo Sneppf3drditbry
(1993)), the standard pharnacol ogi cal assay nethod,

i sshbolit is006Benbictl5 or lower is preferable. As to
such serotonin reuptake inhibitors, for exanple,

f 1 uvoxani ne fBongt hbryskrphioptini feupkske inhibitors,

10 those having ICs;, value (a concentration of the drug
that inhibits serotonin reuptake by about 50%),
measured by the method of Wong et al.
(Neuropsychopharmacology, 8, pp 337-344 (1993)), the
standard pharmacological assay methed, is about 1000 nM

15 or lower is preferable.

As to such serotonin reuptake inhibitors, for
example, fluvoxamine (5-methoxy-1-[4-{(trifluoro-
methyl)phenyl] -1-pentancone-0- (2-amincethyl) oxime),
fluoxetine (N-methyl-3-(p-trifluoromethylphenoxy)-3-

20 phenylpropylamine), paroxetine (trans-(-)-3-[{(1,3-
benzodioxol-5-yloxy)methyl] -4- (4-fluocrophenyl) -
piperidine), sertraline (1S-cis)-4-(3,4-
dichlorophenyl)-1,2,3,4-tetrahydro-N-methyl-1-
naphthylylamine hydrochloride), venlafaxine,

25 milnacipran (N,N-diethyl-2-aminomethyl-1-
phenylcyclopropanecarboxyamide), citalopram,

escitalopram, duloxetine and the like may be used.



met hyl ) phenyl ] - 1- pent anone- O ( 2- am noet hyl ) oxi ne) ,
fluoxetine (N-nmethyl-3-(p-trifluoronethyl phenoxy)-3 20
phenyl propyl am ne), paroxetine (trans-(-)-3-[(1, 3-
benzodi oxol - 5-yl oxy) met hyl ] - 4- (4-f | uor ophenyl ) -

pi peridine), sertraline (1S-cis)-4-(3,4-

di chl orophenyl ) -1, 2, 3, 4-t et rahydr o- N- net hyl - 1-
napht hyl yl am ne hydrochl ori de), venl afaxine, 25

ni | naci pran TReNS§retRpim renpiaiket fphipitor may be

pheny| cycl opr gpanecar boxyam de), cital opram )
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may be erther a Single use of one Sérotonin reuptake
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serotonin reuptake inhibitors may be used in conbi
10eitRBr Wsgifflenassebet open skevbbake relbRiaker is

preferred. The serotonin reuptake inhibitor can easily
foinhébigcikrd addi ihonasal bfwnkBda pkar BRCaLecdlfl Yhe
acceptable acid. As to such acid, for exanple, an 15
i neegahbniacrdupsakk ashiblitorscmayi be neerdi dnacodbina-
hydrochl ori ¢ acid, phosphoric acid, hydrobronic acid,
1@t eionan Usganfconei dexathnas, ravptakeadntiibptoyl dene-
preferred.

The serotonin reuptake inhibitor can easily
form an acid addition salt with a pharmaceutically
acceptable acid. As to such acid, for example, an

15 inorganic acid, such as sulfuric acid, nitric acid,
hydreochloric acid, phosphoric acid, hydrobromié acid,
etc.; an organic acid such as, acetic acid, p-toluene-
gulfonic acid, methanesulfonic acid, oxalic acid,‘
maleic acid, fumaric acid, malic acid, tartaric acid,

20 c¢itric acid, benzcic acid, succeinic acid, ete. can be
exemplified. Similar to the reuptake inhibitor of free
forms, thesgse acid addition salts can be also used as
the active ingredient compounds in the present
invention.

25 Among the serotonin reuptake inhibitors, a
compound having acidic group can easily form salt by

reacting with a pharmaceutically acceptable basic

compound. As to such bagic compound, a metal



sul fonic acid, nmethanesul fonic acid, oxalic acid,

mal eic acid, fumaric acid, malic acid, tartaric acid,
20 citric acid, benzoic acid, succinic acid, etc. can
be exenplified. Simlar to the reuptake inhibitor of
free forns, these acid addition salts can be al so
used as the active ingredi e conpounds in the
present i nvention. 25 Anong the serotonin reuptake

i nhyeiregide , a £oxo eFenpd eh awosg uaic hyidr ogislep et aasdiuny

formsalt by _reacting wth a pharnmaceutically

ac ¥pESHidepadiish @ﬁ@x%@a Gad Gdmm o Bd@so g the
roxi de, for exanple, sodiu hydrOX|
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hydr oxi de an an al kal i netal ar nate
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fromthe reacti on 10 system by usual separati on neans,

and can be fghehehuspubihigdd é&l&ofb&ﬁl&¢p®b$6U6&1®ﬂd
purification neans, for exanple, distillation nethod,

sokeeptakst iahtibanormtkehedpattalkbetl dromethed reaction
recrystallization nmethod, colum chromat ography,

1¢ oayekehabgeuehrdmaepgraplipn gebns5 ehdoranodeafimrither
affinity chromatography, preparative thin-|ayer
chporafogfaphfsahg the peparssnopeand purification means,

for example, distillation method, solvent extraction
method, dilution method, recrystallization method,
column chromatography, ion-exchange chromatography, gel
15 chromatography, affinity chromatography, preparative
thin-layer chromatography and the like c¢an be

exemplified.

Combination of the first ingredient with the second

ingredient

20 As to combination of carbostyril derivatives
with activity as dopamine-serotonin system stabilizers,
non-limiting examples of aripiprazole and dehydroari-
piprazole are described herein. When aripiprazole is
combined with at least one serotonin reuptake

25 inhibitor, the following are non-limiting examples of
such combinations: aripiprazole/fluoxetine,

aripiprazole/duloxetine, aripiprazole/venlafaxine,



exenplified. Conbination of the first ingredient with
the second ingredient 20 As to conbi nation of
carbostyril derivatives wth activity as

dopam ne-serotonin systemstabilizers, non-limting
exanpl es of aripiprazole and dehydroari- piprazole are
descri bed herein. When aripippazole is conbined with
at | east one serotonin reuptake 25 inhibitor, the

f oHmmumramoelm’mllnarnnpm.emmpmacﬁoles/mltalopram,
conbi nations: aripiprazol e/fluoxetine,

ar PFilpARrazelafdvsarmming. Fpininragalernaronatdne30 and
arlplprazole/nvlna0|pran arlplprazole/0|talo ram

ar PR PLRFSIZOA/ FRSEaA e -ar |Ap:c33?9£ﬁjqré7 d imeat and
=Y | A
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h di
%_rni o1 b a0l o R0 ARt emRAR R &t CHEy 385D ned
Mt SR sk o ArdRt e L%%J%?%?%S&'l%h&'s S Fgay be
Cpeefhinka iR et Ble Moot ilr erfieie ©

DCPRhapitbewn Merhibgdli®eB oANhurap8p¥azleSthat may be
nmet abolites nmay be used in the preSent invention. The

f olbbew ng bt presendeseriehe idnC ARl ®utofare not
dehydroari pi prazole with specific serotonin reuptake

1d51limbtbdt oos OPTowaBEr7 ,i DM-2468 ,beMmindenst oo 14isat, My
one of DM 1458, DM 1451, DM 1452, DM 1454 or DCPP, as
shbdh¢ and DCPP as shown in Figure 8. Any one of these
metabolites may be used in the present invention. The
following sentences describe a combination of
dehydroaripiprazole with specific serotonin reuptake
15 inhibitors, however it is to be understood that any one
Of‘DM-1458, DM-1451, DM-1452, DM-1454 or DCPP, as shown
in Figure 8, could be substituted for
dehydroaripiprazole in these disclosed combinations.
Dehydroaripiprazole (also called QPC-14857 in Figure 8)
20 is a preferred metabeolite of aripiprazole. BAs to
combination of dehydroaripiprazole with serotonin
reuptake inhibitor, the following are non-limiting
examples of gsuch combinations:
dehydrcaripiprazole/fluoxetine,
25 dehydroaripiprazole/duloxetine,
dehydroaripiprazole/venlafaxine,

dehydroaripiprazole/milnacipran,

dehydroaripiprazele/citalopram,



in Figure 8, could be substituted for
dehydroari pi prazole in these disclosed conbi nations.
Dehydr oari pi prazol e (al so called OPC- 14857 in Figure
8) 20 is a preferred netabolite of aripiprazole. As to
conbi nati on of dehydroaripi prazole with serotonin
reuptake inhibitor, the foll®w ng are non-limting
exanpl es of such conbinations:

de RpdsEaasiipiprazala/ fdvaonsamine s

de g&_ariphpnazole/du oxeti ne,

deﬁ% PR EFR 2O MeRoTg&e, and

g:%g&g@ﬂ%%ﬁg}f%:z%ﬁg ts%?r ! Iaé.ﬁ.‘rrllesl A preferred embodiment
de ri_pi pr L] uvoxarm .
deg%ﬂﬁ%gFF%i%Tg%@#@Pﬁ&#&?bF&Lg%hgﬁgoarlplpraZOle and
gegxqggg§gghprazole/sertraline. A preferred enbodi nent
conpriseS a conbination of dehydroaripiprazole and 5

cital opram Method of Treating a Mbod Di sorder

Especially Major Depressive D sorder Patients with

nomdtHogobge T&e&%&[n@? al Meakedi swrkyt h @s@@éﬁ%ﬁ'lg PRSor
of The present i1nvention.

t r bapedswiie Dhgowdklod and conpositions of the
present 1 nvention Is depression or nmjor depressive

di sorder. Tr@atientscenphi siesed ddebribetrsamagnbefl ttrbated
conpositions of the present invention to a patient

wi ¥hth mbedcamposdbtiosgchfashéSpuepepssiomentionj.or A

depressi ve disorder, in an anount
10 preferred disorder treated with the method and

compositions of the present invention is depression or
major depressive disorder. Treatment comprises
administration of the compositions of the present
invention to a patient with a mood disorder such as

15 depression or major depressive disorder, in an amount

and dose regimen effective to treat the mood disorder.

Dosage

Dosage of the drug used in the present
invention is decided by considering the properties of
20 each constituting drug to be combined, the properties
of drugs being after combination and symptoms of the
patient (existence of other diseases beside mood
disorders such as depression or major depressive
disorder). General outlines of the dosage can be
25 applied the following guidelines.

Aripiprazole or a metabolite, such as



and dose reginmen effective to treat the nood di sorder.
Dosage Dosage of the drug used in the present

invention is decided by considering the properties of

20 each constituting drug to be conbi ned, the

properties of drugs being after conbinati on and

synptons of the patient (ex33tence of other diseases
besi de nobod A di sorders such as depression or
depedySirparigipnedale, G¥d4ds .o wlfﬂésl:ofDMﬁélEJd?osé@'bMM
can be 25 applied_the follow ng guideline

A i BR3Fl 8C5 8 gt g d - uien 148 §g/once a day (or
deh | e 1458, DM 145 145
v o PR an Syt 8 p/spie o flay 1 66 SEerARlY a

or B é?*ém i‘%”é’gu{n%f HB e Aoncd 2Hy (5 Ak ey 20

go twice a day). The ar|p|prazole or
I|te Fheggg may be conbined with at | east one

of any of t hepd Qi QWnG SReS B BN helaens Attt eot

i ndi cated: Fluoxetiné: generally about to about

10mag Baceombdard piehekablkazRkownel st %r@b@ﬂ t4e
ng/ once a day; Dul oxetine: generally about 1 to 160

nyfedtewinagddRIEOa 8@ haldosaee aatia) ipidafcanald:y
about 5 to about 20 ng/once a day; 15 Venl af axi ne:
general | y abfluckettinet5gempral ltyo abolitnds te ddput 80
preferably about 25 to 125 ng/3 tines
10 mg/once a day, preferably about 10 to about 40 mg/once
a day;
Duloxetine: generally about 1 to 160 mg/once
a day (or 80 mg/twice a day), preferably about 5 to
about 20 mg/once a day;
15 Venliafaxine: generally about 10 to 150 mg/1
to 3 times a day, preferably about 25 to 125 mg/3 times
a day;
Milnacipran: generally about 10 to 100 mg/1
to 2 times a day, preferably about 25 to about 50
20 mg/twice a day;
Citalopram: generally about 5 to about 50
mg/once a day, preferably about 10 to about 30 mg/once
a day;
Escitalopram: generally about 5 to about 30
25 mg/once a day, preferably about 10 to about 20 mg/once
a day;

Fluvoxamine: generally about 20 to 500

mg/once a day, preferably about 50 to 300 mg/once a



a day; Ml nacipran: generally about 10 to 100 ng/l1l to
2 tinmes a day, preferably about 25 to about 50 20
ng/twi ce a day; Citalopram generally about 5 to about
50 ng/once a day, preferably about 10 to about 30

ng/ once a day; Escitalopram generally about 5 to
about 30 25 ng/once a day, ¥ eferably about 10 to
about 20 ng/once a day; Fluvoxam ne: generally about
20988500 ng/once a day, preferably about 50 to 300
ng/ once a 33 Par oxetine: _general |y about 20 to

about 50 rrglpéﬁ'@ée&l@&y generaddy poambur 39 Gbamttuts 0

/once day rtraline; ner al | bout
20" cHheue 86t REPSReab] Yaapouh, 2PeEarpoiodt SB/cce
abguﬁ O /once a day. Cenerally, the wei ght ratio
first i ngredient to the second ingredient is

$el ected in S%Qt% E%Qa” %?%g‘f apRQYeEeR g;l aned 500

gui del i ne. 2 rat rst 1ngred ent an

thﬁg?@ﬁ@@da Bﬁgreﬁk@@Erabﬁytgﬁoﬁkrgb %Bg%%@b%”bog mg/once

about 1 part by weight of “the fornmer, the secon

i ngradirent is used about O 01 to about 500 parts by
wei ght, preferably 15 about 0.1 to about 100 parts by
wei ght . Generally, the weight ratio of the first

ingredient to the second ingredient is selected in

10 accordance with the above-mentioned guideline. As to
the ratio of the first ingredient and the second
ingredient, if the first ingredient is about 1 part by
weight of the former, the second ingredient ig used
about 0.01 to about 500 parts by weight, preferably

15 about 0.1 to about 100 parts by weight.

Pharmaceutically Acceptable Carriers

Pharmaceutically acceptable carriers include
diluents and excipients generally used in
pharmaceutical preparations, such as fillers,

20 extenders, binders, moisturizers, disintegrators,
surfactant, and lubricants.

The pharmaceutical composition of the present
invention may be formulated as an ordinary pharma-
ceutical preparation, for example in the form of

25 tablets, flash melt tablets, pills, powder, liquid,
suspension, emulsion, granules, capsulesg, suppositories

or injection (liquid, suspensicn, etc.}, troches,



Phar maceutically Acceptable Carriers Pharmaceutically
acceptable carriers include diluents and excipients

generally used in pharmaceutical preparations, such

as fillers, 20 extenders, binders, noisturizers,

di sintegrators, surfactant, and lubricants. The

phar maceuti cal conposition oB4the present invention

may be formul ated as an ordi nary pharnma- ceutica

pr dpkanasal f%nraémﬁﬂ%mamw mtrﬁlbfa% fhey| lekke -

flash nelt t ets p| omder UId
suspension 1%ﬁ§ﬁ§f formulatlon, a

L iy, L 2y B e i
pat. s, 0 e | ﬁ ) SRR NG 4 saapéﬁiarose,

for atlon varl arrlerst

ngtwgg_g% ?gicl?hlgr oseglg'@bs%eu%&%ﬂa[ OI@I%% gl ueﬂse ur ea,

St&é%ﬁatﬁﬂ|'%@ythﬂﬁﬂaﬂt‘Eorﬂﬂﬂﬂﬂ”'éé101éﬁ”éafﬁgnate,
cal ci um carbonate, ~ kaolin, cryst'alTine cellulose,

si ka®1dei,d canetelilgme @elilRilNes; diatief adidaid other
propanol , sinple syrup, glucose solution, starch

Solentiipiengel;atiatexql withamnoll 0 paageamolnetdiyiple syrup,
cel lul ose, shellac, nethyl cellulose, potassium
phgdplkaise, spdhyiomy| sramcdl issdne iamd gdiat irbistdartsion,
dried starch, sodium al gi nate, agar powder, | am naran
1ﬁ)ome"boxmt¢nmlhyz@rldg@w@@r beheld accalmsithyl eeliodase,
pol yoxyet hyl ene sorbitan fatty acid esters, 15 sodium

| aBPFPSEGIMaPEosPhake; c PRl imbrogirealiig@ione and other

binders; dried starch, sodium alginate, agar powder,
laminaran powder, sodium hydrogencarbonate, calcium
carbonate, polyoxyethylene sorbitan fatty acid esters,

15 sodium lauryl sulfate, stearic acid monoglyceride,
starch, lactose and other disintegrators; white sugar,
stearin, cacao butter, hydrogenated oil and other
disintegration inhibkitors; quaternary ammonium salt,
gsodium lauryl sulfate and other absorption accelerator;

20 glycerine, starch and other moisture retainers; starch,
lactose, kaolin, bentonite, collecidal silic acid and
other adsorbents; and refined talec, stearate, boric
acid powder, polyethylene glycol and other lubricants
and the like. Tablets can also be formulated if

25 necessary as tablets with ordinary coatings, such as
sugar-coated tablets, gelatin-coated tablets, enteric
coated tablets and film coated tablets, as well as

double tablets and multilayered tablets.



starch, |actose and other disintegrators; white sugar,
stearin, cacao butter, hydrogenated oil and other

di sintegration inhibitors; quaternary amoni um salt,
sodi um |l auryl sulfate and ot her absorption

accel erator; 20 glycerine, starch and other noisture
retainers; starch, |actose,3kaolin, bentonite,

col | oi dal SI|IC acid and ot her adsorbents; and

refined taI c, rét(‘@eﬂeat%f HARiNg 4@ Piddkierd wide variety

poI th ene and ot her |lubricants _and the
ek o ta|a§%? BB rhit dh ified fededsmped.

bl h
gﬁ&taa glgtsse\glr{cgﬂ YRR et ey, @ o
bl f t tabl |
383’%& Fapr S ‘}ﬁg{gq%%;le?ed'ltaaﬁ%&ﬁsln’3§W%10 g5, grher
hat
ar eg‘%% \/%m%gﬁ %d“{ % d’w g)%%ngdseé:agag%ﬂn‘ﬁogéd%lgdc?ude
9l geaseinl, a%%%olsﬁ{f%t}&@c%nd@ﬂst ehand3; qﬁ.@l‘?ﬂ‘an, agar

vegetabl e oil, kaolin, talc and other 5 excipients

guBndr aalah@rp@m%tetjmw aPEWaRe 1i%el.atin, ethanol
and ot her binders; and | am naran, agar and ot her

di si ntegr at ons aaeet bE lshapinkn tease stppdladpiors to a
suppository formulation, a wde variety of carriers

t hdpromdakiomn al@iide tvheikitgl dfcaartdersedhaxanel &nown
i ncl ude pol yet hyl ene gl ycol, cacao butter, higher

1@| dphshe fdsildr sapf bisi gised. alﬁahmplegeuap&mde

sem -synt hetic | yceride and the like. Capsules are

pr Bpareshyd €sedEAyCed - oFarAgr putter, higher alcohol,

esters of higher alcohol, gelatin semi-synthetic
glyceride and the like,.

Capsules are prepared according to ordinary
15 methods by mixing carbostyril derivatives such as
anhydrous aripiprazole crystals as the first ingredient
and serotonin reuptake inhibitor as the second
ingredient, and the various carriers described above
and packing them in hard gelatin capsules, soft
20 capsules hydroxypropylmethyl celluloge capsules (HPMC
capsules) and the like.

In addition, colorants, preservatives,
perfumes, flavorings, sweeteners and the like as well

as other drugs may be contained in the pharmaceutical

25 composition.

The amounts of the first ingredient and the
gsecond ingredient to be contained in the pharmaceutical

composition of the present invention are suitably



15 met hods by mi xi ng carbostyril derivatives such as

anhydrous ari piprazole crystals as the first

i ngredi ent and serotonin reuptake inhibitor as the

second ingredient, and the various carriers described

above and packing themin hard gelatin capsules, soft

20 capsul es hydr oxypropyl net Bgl cel | ul ose capsul es

(HPNC capsules) and the like. In addition, colorants,
elsgom @rwm@srang%\ﬁiﬁpmms\@%t%r@lwes to

g)l i ke as ﬁe C%r?esrz%)lt her ‘&s rraé/erbe cont ai 2&8 v{re?}ﬁht
flrst éﬁﬁ% ie grthe seco i,n rgdj khf
5 ke dh c@?@ﬁﬁ% fﬁft fefirst
o 3-%64%%%% L%ﬁ%.s% £ S taé’ ArERafE e & eaml
about flty,o O part élby \NepLB‘L 5%]1{’9/?%‘55%% ?aiol ngre ng)ié/ on.
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basis of the pharmaceutical conposition. The

f orceafnida IS tdciddwi tafor e RN Predelitl | GRlerROIBIOE Ad bt
of the present invention are not specifically

r esipadiitfddallile ramasitddn iThe afbnpysiiteidad dependi ng
on each type of preparation 10 forns, and the age,
ge rdiari ramt extele depardiirico orofeddie tys icehtpfetegraaei and
conditions of the disease, etc.). For exanple,
1paflcams, @nd $he mm;dsaerslmami atdier amiditomyy of the
granul es and capsul es are adm ni stered
patient (degree and conditions of the disease, etc.).
For example, tablets, pills, liquids, suspensions,
emulsions, granules and capsules are administered
orally. 1In case of injection preparation, it is
15 administered intravenously by either singly or mixed
with a common auxiliary liquid such as solutions of
glucose or amino acid. Further, if necessary, the
injection preparation is singly administered
intracutaneously, subcutaneously or intraperitoneally.
20 In case of a suppository, it is administered
intrarectally.

Administration forms of the pharmaceutical
composition of the present invention may be any type by
which the effective levels of both carbostyril

25 derivatives and serotonin reuptake inhibitors can be
provide in vivo at the same time. In one embodiment, a

carbostyril derivative together with a serotonin

reuptake inhibitor are contained in one pharmaceutical



orally. In case of injection preparation, it is 15

adm ni stered intravenously by either singly or m xed

with a common auxiliary liquid such as sol utions of

gl ucose or amno acid. Further, if necessary, the

I njection preparation is singly adm nistered

i ntracut aneousl y, subcutaneoB%ly or intraperitoneally.

20 In case of a suppository, it is admnistered

i NGCTRSEIAYGR aadhi i rqaninae Fokafs WY tife administered.
har maceuti cal  conposition of the present jinventjon ,
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reupt ake inhibitor are contained 1 ndivVi y in a

phar maceut i ¢ @losRRPIFALHRN phar@RHIH1Y conpb2aGlbn of
one of these preparations may be adm nistered at the

samhet presenti Anseritdlre fioit evedlting BeshdenpHowitg

phar maceuti cal conposition of the present invention

f odepreasiiog amd majproiepy escdyee shisarder mEyobe used

depressive di sorder may be used 10 relatively in a
1gnyelagavedty, ibeeasvelilhemoomsos beicamsso sdes sesposition

excellent efficacy. Therefore the conposition has

{ cREPSSPEE cEKESLS eafd o4k 1676u] | ofherefore the

composition has fewer side-effects and an excellent
safety profile.
The pharmaceutical composition of the present
15 invention is quite effective for treating or improving
mood disorders such as depressive symptoms, depression,
refractory depression, major depressive disorder and
the like. |
The pharmaceutical composition of the present
20 invention can be manifest in a wide range of
neurotransmission accommodation actions. As a result,
the composition of the present invention establishes
pseudo-homeostatic dopaminergic and serotoninergic
neurctransmigsion (as a result of partial agonism),
25 which, as a result of neurcpathophysioclogical processes
has ceased tc function normally.
The mood disorders which can be treated by

the pharmaceutical composition of the present invention



safety profile. The pharmaceutical conposition of the
present 15 invention is quite effective for treating
or inmproving nood disorders such as depressive

. synptons, depression, refractory depression, major
depressive disorder and the |like. The pharnmaceutica
conposi tion of the present 28 invention can be
mani fest_in a wi de range of neurotransm ssion

acdSev@as dheadmaashsisgrdensedfing alwssidhimssiin on
of the resent |nvent|on est abl i shes
pseEP a%eﬁé‘dé?t SFGSdmtsad Madhg ks o Msntipdy fligorders”

#yotrg@&& on SD%?‘“ Mesul{ ,Of p@lrby[ ?Fg}ec rgrsl i 25
i SEFRR TR R R %%%?%et%%e%;? TR " SHERHRRA | Lude.

fooa arzoriate haTd SPReadliE Mty A 400,

St I, ~Qf " ts
Ed???%%ﬁ%%éwra%ﬂagggfféhegye @130 r%_déﬂ@ﬂffé with

Psyepirabii ¢eAByRpalls0AndT heze m&d dlAsgrx@%re%fer&: ldi%rder
5 for exanpl e, major depressive disorder, all nood

di sor Ber sreackidz aathethevpreisentd ehvedRTRR 13 Waljldr
depressive synptoms and the |ike. A preferred disorder
t odbpressaveddisblrdelre present invention is nmajor
depressive di sorder. 10 The pharmaceuti cal conposition
1®f the presefihe phazmeicentisadsebmpodt ipbnealfi thempresent
depr essi ve
invention is useful for treating major depressive
disorder, endogenous depression, melancholia,
depression in combination with psychotic episodes,
bipolar disorder with depressive phase, refractory
15 depression, dementia of the Alzheimer's type with
depressive symptoms, Parkinson's disease with
depressive symptom, senile dementia, mood disorder
asgociated with cerebral blood vessels and mood
disorder following head injury and the like. 1In
20 addition to the methods for treatment described herein,
additional disclosure for degigning clinical studies is
provided in J. Clin. Psychiatry, 2002, 63:(12), pp
1164-1170; J. Clin. Psychiatry, 2002, 63:(8), pp 733-

736; and J. Clin, Psychiatry, 2002, 63:(5), pp 391-395.

25 EXAMPLES
The present invention will be explained more

in detail by illustrating Reference Examples, Example



di sorder, endogenous depression, nelancholi a,
depression in conbination with psychotic episodes,

bi pol ar di sorder with depressive phase, refractory 15
depression, dementia of the Al zheiner's type with
depressive synptons, Parkinson's disease with
depressive synptom senile degentia, nood di sorder
associ ated with cerebral bl ood vessels and nood

di eodd&ormyliagviong Seewd e Mxamplasd t e dsitke anady2Gcal
addition to the nethods for treatnment described
hefethods,adet eFpdiigiest! osure for designing clinica
studies is provided in J. din. Psychiatry, 2002,
63:(12), pp 1164-1170; J. din. Psychiatry, 2002,

63, (8 33- .73 and J. din. Psychiatry, 2002,

63&&%1¥ESEE§9EL§59—— 25 EXAMPLES The present |nvention

will be expl NOF, lustrating.

ot orence b LS ﬂ%?eS%C’Cswa ¥87 lF aF FERAGiA,PYsO-
ods are expl ai ned.

Anafyt ?f*isﬁ %EQ% %ﬂ# ﬁ?gﬁhg'spectrun1mas

neasured in SO @6xb¥aﬁsbﬁgf¥¥§t§ ot he standard.

(2) Powder X-ray D Fractlo By usi ng D- 2B

diffraction gptaginghRibackuned rRucRigakmebrki, the
powder x-ray " diffraction pattern was neasured at room

t enprtohutarby B9 RspaguaDpenkKa thel pdwdelRext2aykV
20mA) as the x-ray source with a w de-angle
godibfiebet ion pastarhewaBgmeasured at room temperature by
10 usging a Cu Ka filled tube (35 kv 20mA) as the x-ray
source with a wide-angle goniometer, a 1° scattering
slit, an 0.15 mm light-intercepting slit, a graphite
secondary moncchromator and a scintillation counter.
Data collection was done in 20-continuocus scan mode at a
15 scan speed of 5°/minute in scan steps of 0.02° in the
range of 3° to 40°,
(3) The IR spectrum was measured by the KBr
method.
(4) Thermogravimetric/Differential Thermal
20 Analysis
Thermogravimetric/differential thermal
analysis was measured by using S8SC 5200 control unit
and TG/DTA 220 simultaneous differential thermal/
thermogravimetric measuring unit manufactured by Seiko
25 Corp. Samples (5 - 10 mg) were placed in open aluminum
pans and heated at from 20°C to 200°C in a dry nitrogen

atmosphere at a heating rate of 5°C/minute. «o-Alumina



slit, an 0.15 mmlight-intercepting slit, a graphite
secondary nonochromator and a scintillation counter.
Data col | ecti on was done in 20-conti nuous scan node at
a 15 scan speed of 5/mnute in scan steps of 0.02 in
the range of 3 to 40. (3) The IR spectrum was
nmeasured by the KBr nethod.4q4)
Thernmogravinmetric/Differential Thermal 20 Anal ysis
Th#egoieed mst the/ @itehdeadt sabsthaceal anal ysi s was
measured by using SSC 5200 control unit _and TG DTA
220 si mul t and&is Ddiffraeaniipdl Scrandgag Calorimetry

t hernogravi netric measyring .unit manufactured by Sei ko
25 Corp. Sanpl mPSrﬁviﬁeﬁﬁyciéﬂéf&F&@ééaﬁnt§&€mal

AT RS DRSS bR SR

5 AhALER, 008 stoBn ) RealN0g Luakhrianee (0
RETIRIEE b S S PR, &8 e
4 AR 58 cESapuing iRl aBBHpAELY 2o 20°C co

crpoped ahugl B¥p RABFoaBH Beabgﬁhéke”hEOQ hBar288Crhe of
a dry nitrogen atnosphere at a heating rate of

S5CtaCmi ruta- Al urAlamdaa waeduaedt e shandanddi@d
substance. (6) Particle Size Measurenent
10 substance.
(6) Particle Size Measgurement
The particles (0.1 g) to be measured were
suspended in a 20 ml n-hexane solution of 0.5 g soy
lecithin, and particle size was manufactured by using a

15 gize distribution measuring meter (Microtrack HRA,

manufactured by Microtrack Co.).

Reference Example 1

7-(4-Cholorobutoxy) -3,4-dihydrocarbostyril
(19.4 g) and monohydrochloride 16.2 g of 1-(2,3-

20 dichlorophenyl)piperadine 1 hydrochloride were added to
a solution of 8.39 g of potassium carbonate dissolved
in 140 ml of water, and refluxed for 3 hours under
agitation. After the reaction was complete, the
mixture was cooled and the precipitated crystals

25 collected by filtration. These crystals were dissolved
in 350 ml of ethyl acetate, and about 210 ml of

water/ethyl acetate azeotrope was removed under reflux.



The particles (0.1 g) to be neasured were suspended

ina 20 m n-hexane solution of 0.5 g soy lecithin,

and particle size was manufactured by using a 15 size

di stribution measuring neter (Mcrotrack HRA,

manuf actured by Mcrotrack Co.). Reference Exanple 1

7- (4- Chol or obut oxy) - 3, 4-di hy4it ocar bostyril (19.4 q)

and monohydrochloride 16.2 g of 1-(2,3 20
Eﬁﬁoﬁ-‘@ﬁﬁémmﬂpu Edione wash F@cdem oringe ther ®rasdad tated

a sol ution ofcsf11 g of potaSS|un1carbonate
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cofsvatals: et 'tat'?*ea\}eﬁ:étol Solfes ddq ;' ogprt@c.oﬁatlla&meao 4
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e ‘'di'ssol €4nd about

210 m of W%h%r %Q%' p2EaLRLe 632 %%Eg:‘l@‘%a%ﬁer 3% j

under ref | ux. remal ni Nng sol Was coo
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filtration. The resulting” crystals were 3r|e at 6OC

f oet A4nBRURECHRdeRGAEB 2Bt me8hbad: aéEcQEb@EUQ% Japanese
product of aripiprazole. 5 The crude product of

ar Upepamined P36eg): pPablataedoabove Was 2569nB903! bindedhe
from450 mM of ethanol according to the nethods

desesubedngncigpandsewederedanededtPavent £Bubkioc abuers to
No. 191256/1990, and the resulting crystals were
1Qir pbtiaian 8olyfopus0akdpiprasole ebivatalanhyTheuyield was
ar|B|prazoIe crystals. The yield was 29.4 g (98.0%.
25.4 g (98.0%).

The melting point (mp} of these anhydrous
aripiprazole crystals was 140°C, which i1s identical to
the melting point of the anhydrous aripiprazole

15 crystals described in Japanese Unexamined Patent

Publication No. 191256/1990.

Reference Example 2

The crude product of aripiprazole (6930 g)

obtained in Reference Example 1 was heat dissolved by

20 heating in 138 liters of hydrous ethanol (water content
20% by volume) according to the method presented at the
4th Jeoint Japanese-Korean Symposium on Separation
Technclogy, the solution was gradually (2-3 hours)
cooled to room temperature, and then was chilled to

25 near 0°C. The precipitated crystals were collected by
filtration, about 7200 g of aripiprazole hydrate (wet-

state).



The nmelting point (np) of these anhydrous

aripi prazole crystals was 140C, which is identical to
the nelting point of the anhydrous ari piprazole 15
crystal s described in Japanese Unexam ned Pat ent
Publication No. 191256/1990. Reference Exanple 2 The
crude product of aripiprazol42 (6930 g) obtained in

Ref erence Exanple 1 was heat dissolved by _ 20 heating
in 138 |iter FH6f WRkdEGRS ccAFARIPTARKSLE Nysinade c0mtals

vol une), according to the nmethod presented at the 4th
JoPHE s B GEOVROMETS SFoa Ao B0 Codsth 4 Gipurs o

Technol.ogy, .t he sal uti Qn s gradual |y (.2-,3 hours
c08E§81Po%#8§nSté%ﬁe?éﬁngéa %Fﬁ@ﬁ ﬁé§ BTt & 0 25

ne he Clpi d_crystal s, wer ol | ected. b

(i PEYaERIR o BhE LahE s By s sTRvE e e o
St agg) 5042 The wet-state aripiprazole hydrate

crystal's obtained above were dried at 80C for 30 hours

to obtain 6430tfHet93tRY c%seaﬁxqp@%% BIEPh-ee
crystals. The nelting point (np) of these crystals was

5 ¢39sbklsFuakheblothessr ¥3hakl.i ne formof these
crystals was colorless flake. The water content of the

crystal s wer @hecaaternednbgnthefKahe tryelansmaiehed,

the noisture 10 value was 0.03% thus the crystals

wecentonhednby abe HaklydFdeshproodethod, the moisture
10 value was 0.03%, thus the crystals were confirmed as

anhydrous product.

Reference Example 3

The aripiprazole hydrate (820 g) in wet state
obtained from Reference Example 2 was dried at 50°C for
15 2 hours to obtain 780 g of aripiprazole hydrate
crystals. The moisture value of the crystals had a
moisture value was 3.82% measured according to the Karl
Fischer method. As shown in Figure 6,
thermogravimetric/differential thermal analysis
20 revealed endothermic peaks at 75.0, 123.5 and 140.5°C.
Because dehydration began near at 70°C, there was no
clear melting point (mp) was observed.
As shown in Figure 7, the powder x-ray
diffraction spectrum of aripiprazole hydrate obtained
25 by this method exhibited characteristic peaks at 20 =
12.6°, 15.1°, 17.4°, 18.2°, 18.7°, 24.8° and 27.5°.

The powder x-ray diffraction spectrum of this



Ref erence Exanple 3 The ari pi prazole hydrate (820 Q)
in wet state obtained from Reference Exanple 2 was
dried at 50C for 15 2 hours to obtain 780 g of
ari pi prazol e hydrate crystals. The noisture val ue of
the crystals had a noisture value was 3. 82% neasur ed
according to the Karl Fischey nethod. As shown in
Figure 6, thernogravinetric/differential thernal
an @y PiLpraGoley dwyldad ten dish dident isedk & catt HES p@wdE23 26 ray
and 140.5C.. Because dehydration began near at 70C,
t heiédfxastien erestml OihGrEFirrazede hysirasse pregented
As sho in Figure 7, the powder x-ray diffraction
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PErpr

ne&hg%fgihlblted characteristic peaks at 20 = 12. 6,

¥9Yrg. 2, 18.7, 24.8 and 27.5. The powder

x-ray diffraction spectrumof this 43 aripiprazole
hydrate was identical to the powder x-ray diffraction

LR | e hydrat ted at the 4th
e e posi m oh 1solation

Technol ogy . @hBegggggggagﬁ%gEgggggge_c&sﬂs@ RPZ809 .3 g)

hydrate crystals

I n"Reference

ExaBphenddvwene rEFbhedcBY Etapleas %R dilhkld by Rlsing a
size atom zer). The main axis rotation rate was set

t 0sdz@p080mi P dBflallhesieedatOmiekali.onThet Gatian hkikpm
and a 1.0 mm herringbone screen was used. MIIling was

fi noshedonnrdte waseset to 12,000 rpm and the feed

10 rotation rate to 17 rpm, and a 1.0 mm herringbone

15

20

25

screen was used. Milling was finished in 3 minutes,
and obtained 474.6 g (94.9%) of powder of aripiprazole
hydrate A.

The aripiprazole hydrate A (powder) obtained
in this way had a mean particle gize of 20-25 um. The
melting point {(mp) was undetermined because dehydration
was observed beginning near at 70°C. 2

The aripiprazole hydrate A {powder) obtained
above exhibited an 'H-NMR (DMSO-dg, TMS) spectrum which
was substantially identical to the 'H-NMR spectrum shown
in Figure 2. Specifically, it had characteristic peaks
at 1.55-1.63 ppm {m, 2H), 1.68-1.78 ppm {m, 2H), 2.35-
2.46 ppm (m, 4H), 2.48-2.56 ppm (m, 4H + DMSQO), 2.78
ppm {(t, J = 7.4 Hz, 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, 1H),

7.04 ppm (d, J = 8.1 Hz, 1H), 7.11-7.17 ppm (m, 1H),



and obtained 474.6 g (94.9% of powder of aripiprazole
hydrate A. The aripi prazole hydrate A (powder)
obtained 15 in this way had a nean particle size of
20-25 m The nelting point (np) was undetermn ned
because dehydration was observed begi nning near at
70C. The ari pi prazol e hydrate4A (powder) obtained
above exhibited an 'H NVR (DMSO d6, TMS) spectrum

whi’et? 8 00 3daPrsubtardalangd i lderd @Em t @t Hd1H NVR
spectrum shown in Figure 2. Specjfically, it had

charact eri st |W%@£@§1MEZP]@5W@3‘%% ((:ﬁOWﬂﬁ)r) obtained
46 ppm

% g%ogf%?%q%ﬁm EHJHWQZ?:) .R{-Zlﬁ@g%)dl gfz’pgztlﬁnﬁ}ns(gectyum whiich was
m’su%@t’ag%&%ﬁ&%p%br t?—@ pyxvéseé:'_df?- r‘lqi c%j)of’oractlon

R Ak T Af’%%ey 17’ SR Ry gt R
I SRR B et W Q0DR(S g cll Teao 1,00,

ar|p|prazole hy er) obtai'n abbove

powdels oX- B3y 5@ Lifcll @r Sp%%ﬁ@“ghg@@@%‘¥§5d1fferent from

substantially identical to the p X-ray

di theapbwader - Ecbb@@ﬁﬁmmM%ﬂ %nH1QQE@.%r1p£§razole
Specifically, it had characteristic peaks at

12h§lrate. 4hown In Foghre ¥8.6, 22.5 and 24.8. This
pattern is different from the powder x-ray spectrum

19f unnilled Ghepapipiprazojdr aydratend i(pokidga)e obtalited
The_ari pi prazol e hydrate A (powder) obtained above
hadbpPler Brdd inbrered ebspaptdont bagss, a2g2951, 2822,

1692, 1577, 1447, 1378, 1187, 963 and 784 cm™® on the IR
(KBr) spectrum.
As shown in Figure 1, the aripiprazole
15 hydrate A (powder} obtained above had a weak peak at
71.3°C in thermogravimetric/differential thermal
analysis and a broad endothermic peak (weight loss
observed corresponding to one molecule of water)
between 60-120°C which was clearly different from the
20 endothermic curve of unmilled aripiprazole hydrate (see
Figure 6).
It will be appreciated that other embodiments
and uses will be apparent to those skilled in the art
and that the invention is not limited to these specific

25 illustrative examples.

Example 1
The aripiprazole hydrate A (powder) (44.29



1692, 1577, 1447, 1378, 1187, 963 and 784 cm 1l on the
IR (KBr) spectrum As shown in Figure 1, the

ari pi prazole 15 hydrate A (powder) obtai ned above had
a weak peak at 71.3Cin
thernogravinmetric/differential thermal analysis and a
broad endot herm c peak (wei gt | oss observed

corresponding .to one nol ecul e of water) betwe
60KF50LRAT ERAE EfeaRefeuPRrer @ﬁPmPF-Srrflt weszérled at

e”?@bhngBE G4 KEpPE BOMLLLR] a1 hBLPLZOLe BYULAE urener

see I gure pPprecra

enhedt 8BNLE 1§OdCU§6§ wi hbubs, aeaabsahlh04bhagekg (yield;
skilled in the art and that the i nvention is not

| i APt @d%1 oofhasbydpeusf Arip2prakblist CaystelexBapl Fhese

le 1 The I razol e hydrate A (powder) (44.29
EgéggﬁﬁgrﬂﬁﬁaﬁﬁéalsﬁgFﬁ eREFE% i% Exﬁﬁﬂl@ meiéénarpeant
tm pogffgg 18, hours by using a hot air dryer and
fu t heated af 120C for 3 hours, to obtain 42.46

kg (yleld Qﬂe3Aﬂﬁy@foﬁ@hﬂﬂiﬁﬂ?réﬁbméptﬂ?ﬁtﬁlEJBSta'S
B. These 5 Anhydrous Ari piprazole Crystals B had a

nedletagnedi above Mpyd odn 130-NMB  Spheectanty dfMRO-ds, TMS)
bove, had, an_'

sh@ﬁ gﬁazo%mﬁég%%;gg%ﬁ 1Y3£ %ﬁggg§?sEBsF§ﬁt|%ﬂW%R sgggtrum
]i%Sec.#ﬁiﬁ AN L R R
1. 5§tﬂc6§e@}p§1£En12ﬁfllc5§8p§m7&nppmﬂml 68-1.78 ppm (m,
2H), 2.35-2.46 ppm (m, 4H), 2.48-2.56 ppm (m, 4H +
DMSO), 2.78 ppm (t, J = 7.4 Hz, 2H), 2.97 ppm (brt, J =
4.6 Hz, 4H), 3.92 ppm (t, J = 6.3 Hz, 2H), 6.43 ppm (d,
15 J = 2.4 Hz, 1H), 6.49 ppm (dd, J = 8.4 Hz, J = 2.4 Hz,
1H), 7.04 ppm (d, J = 8.1 Hz, 1H), 7.11-7.17 ppm (m,
1H), 7.28-7.32 ppm (m, 2H) and 10.00 ppm (s, 1H).
The Anhydrous Aripiprazole Crystals B
obtained above had a powder x-ray diffraction spectrum
20 which was substantially the identical to the powder x-
ray diffraction spectrum shown in Figure 5. Specifi-
cally, they had characteristic peaks at 20 = 11.0°,
16.6°, 19.3°, 20.3° and 22.1°.
The Anhydrous Aripiprazole Crystals B
25 obtained above had remarkable infrared absorption bands
at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960 and
779 cm™ on the IR (KBr) spectrum.

The Anhydrous Aripiprazole Crystals B



2H), 2.35-2.46 ppm(m 4H), 2.48-2.56 ppm(m 4H +
DVBO), 2.78 ppm(t, J = 7.4 Hz, 2H), 2.97 ppm (brt, J
= 4.6 Hz, 4H), 3.92 ppm(t, J = 6.3 Hz, 2H), 6.43 ppm
(d, 153 = 2.4 Hz, 1H), 6.49 ppm(dd, J = 8.4 Hz, J =

2.4 Hz, 1H), 7.04 ppm(d, J = 8.1 Hz, 1%0,.7.11-7.17
ppm(m 1H), 7.28-7.32 ppm4én 2H) and 10.00 ppm (s,

1%% The énh dr ous nkpiprazole Crgstals B obtained
abBBE=RAEa2hENEe P RIPAS od: APr SROPERESPRE: PaRK Bgar about
MNGEN1 49 59 BDThARKERLY L 20kl B3] L0 hRe 4RO HRL 1k 1
ray diffraction spectrdm shown in’Figure 5.7 SpeciTi-
cabhylykhey hadechahgatelusShiréphpaksodt 29ysthlsOB

16.6, 19.3, 20.3 and 22.1. The Anhydrous Ari piprazol e
Crobtained aboubt akhabisbdvenheudpecherkabl peakf neaedabkout
gbsor?tionobands ,g% 2945"ﬁ3812' 1678, 1627, 1448,

337, 1474 Co8B dhdTeFPatind 156ATPABY| RA(RELELLY .
spectrum The Anhydrous Aripiprazole Crystals B 46
obt ai ned above exhi bited an endot herm c peak near
ab 41.5C in thernogravinetric/differentia
thggégggéa%alysis. The Anhydrous Ari piprazole Crystals

B RQ@&@&BPdsﬂﬁaYggfﬁEi???eg-ﬁ@1EHQQEEEEg}C peak near

about at 140.7 d erential scanning
cal ormgetfyalsExaRpPMetBoRecept or Binding at the 5-HT1A

Receptor 1. Materials and Methods 1.1 Test Conpound
10 7-14:1[deé®@, Sombethar ophenyl ) - 1- pi perazinyl ] -
10 7-{4-[4-(2,3~-Dichlorophenyl) -1-piperazinyl] -
butoxy}-3,4-dihydrocarbostyril (aripiprazole) was used
as test compound.
1.2 Reference Compounds
Serotonin (5-HT) and WAY-100635 (N-[2-(4-(2-
15 methoxyphenyl) -1l-piperazinyl]ethyl]-N- (2-pyridyl) -
cyclohexanecarboxamide, a 5-HT1A receptor antagonist,
manufactured by RBI (Natick, Mass.) were used as
reference compounds.
1.3 Vehicle
20 Dimethyl sulfoxide (DMSO) manufactured by
Sigma Chemical Co. (S8t. Louis, Mo.) was used as
vehicle.
1.4 Preparation of Test and Reference Compounds
Test compound was dissolved in 100% dimethyl
25 sulfoxide (DMSO) to yield 100 pM stock solutiong (final:
concentration of DMSO in all tubes containing test

compound was 1%, v/v). All other reference compounds



but oxy) - 3, 4-di hydr ocar bostyril (aripiprazole) was used

as test conpound. 1.2 Reference Conpounds Serotonin

(5-HT) and WAY-100635 (N-[2-[4-(2- 15

met hoxyphenyl ) - 1- pi perazi nyl Jethyl ] -N-(2-pyridyl) -

cycl ohexanecar boxam de, a 5-HT1A receptor antagoni st,
manuf actured by RBI (Natick, 4l¥hss.) were used as

ref erence conmpounds. 1.3 Vehicle 20 Di net hyl sul foxide

( Dws@e rmRFaxadired e Singranatiherd cagig . de@letdisgtsilled
Mb.) was used as vehicle. 1.4 Preparation of Test and
Ref&t&ic eatdigio e DMSQ. conpound was di ssol ved in
100% di net hyl ~ 25 sul foxide (DMSO) to yield 100 M
st ock fsol GRS TSRy retfom e $EPa |Binding
tubes contai ning test conmpound was 1% v/v). Al

other ref &8 conpounds 47 were prepared by the

am(e) rrit gogxl,tseirsrkgn&(ﬁ)cgk% -ediesti I Iced et er rat h%tpgfglagd in

VBO. 1. per| TP ST [WHS

_ E{3%#§§ﬁq%%%?ﬁﬁaﬁgiﬁifgﬁiéﬁ?:ﬁéﬂ%ﬁﬁﬁl cgﬁ@%ﬁ&#ﬁﬁf%ﬁ%Jl' 1,

(335510 Boraog afbo SorP i oo . auad

t 0 lFFeldEbAUPHR BRIdal NMEADI@PES HRRAINWGORS WBLRITIA CHO cell
performed in 5 m glass test 10 tubes containing 8 |

of meablranefer e Reactidhawed@® Wedrnformed in 5 ml glass test

10 tubes containing 8 pl of test/reference drug mixed with
792 pl of buffer (25 mM Tris HCl, 50 mM NaCl, 5 mM MgCl,,
0.1 mM EGTA, pH = 7.4) containing GDP (1 pM), [*°S]GTP,S
(0.1 nM) and h5-HT1A CHO cell membranes (10 ug
protein/reaction; NEN Life Science Products, Boston,

15 Mass.; catalog # CRM035, lot # 501-60024, GenBank #
X13556) . Reactions proceeded for 60 min at room
temperature and were terminated by rapid filtration
through Whatman GF/B filter paper, using a Brandel
harvester and 4x3 ml ice-cold buffer washes. 3°S radio-

20 activity bound to the filter paper was measured using
liquid scintillation counting (1272 Clinigamma,
LKB/Wallach) .

1.6 Experimental Procedure to Determine the Binding
Affinity of Test compound (aripiprazole) at the
25 h5-HT1A Receptor
Test compound was studied in triplicate at 10
different concentrations (0.01, 6.1, 1, 10, 50, 100,

500, 1000, 5000 and 10000 nM) to determine its



792 | of buffer (25 MM Tris HOJ, 50 mM NaCl, 5 nM
Md 2, 0.1 nMEGTA, pH = 7.4) containing GOP (1 M,
[35S] GTPYyS (0.1 nM and h5-HT1A CHO cell nenbranes
(10 g protein/reaction; NEN Life Science Products,
Boston, 15 Mass.; catalog # CRWMD35, |ot # 501-60024,
GenBank # X13556). Reacti onggproceeded for 60 m n at
room tenperature and were term nated by rapid
fi Itiraxtliasremertr cufyhl >l &t-G#iR DBATB (fli hMer NENpéd feuSicignaes;
Brandel. harvester and 4x3 m ice-cold buffer washes.
355atadicg Zblﬁc?i i34%y Isduritl 24P G035 f i9nawi Papctiasity =
measured usjng _liquid scintillation counting (1272

a ilrfifgambe /MMHKE) REINHAY .to N HEdfe MaraRtar Srige &t eell
to Determ ne the Binding Affinity of Test conpound

PEES )l oat™ thhe PHPTHESIPIA Sfdgnce

B A TR, T oAb T
S0 SRS 10 b, ARSI 10
E ol belrot98EZR Ll EcfELu NeelEinE o

MeabEaReF fekd A (30 MPFeliel BicaNEN OL'rrﬁ\FMg‘é'OenCQ B mM EDTA,
Pr oduct s, catalog # CRWD35, lot # 501-6 024

Meohnangs /vl 39&corbaer adlmcugaat ed7.m)5 mAlQL' Aswahges
contai ning [ 3H] 8- OH DPAT (396 test conpound or

1veprokee@ed ¥oramd miff et &o@&ﬂtﬁh&@tﬁ&uﬂ@ anto welde
MpS™, 0.5 mM EDTA, 0.1% (wv) ascorbic acid, pH =
7. 4prmAnhtedshys rapid filtration through Whatman GF/B
filter paper (presoaked in buffer B; 50 mM Tris.HCl, pH
= 7.4}, using a Brandel harvester and 4x1 ml ice-cold
waghes with buffer B. Non-specific binding was
15 determined in the presence of 10 uM (+)8-OH-DPAT.
1.7 Parameters Determined
Serotonin (5-HT)} is a full 5-HT1A receptor
agonist which stimulates increases in basal [*°S]GTP,S
binding to h5-HT1A receptors in recombinant CHO cell
20 membranes. The test compound was studied at 10
concentrations to determine effects upon basal [**S]GTP,S
binding relative to that produced by 10 puM 5-HT. The
relative potency (ECso, 95% confidence interval) and
intrinsic agcnist activity (% of Epax for 10 pM 5-HT) was
25 calculated for each compound by computerized non-linear
regression analysis of complete concentration-effect

data. The binding affinity of test compound at the h5-

HT1A receptor was determined by its ability to prevent



10 proceeded for 60 min at roomtenperature and were
termnated by rapid filtration through What man G-/ B
filter paper (presoaked in buffer B; 50 mM Tris. HO ,

pH = 7.4), using a Brandel harvester and 4x1 n
ice-cold washes with buffer B. Non-specific binding
was 15 determned in the pregence of 10 M

(+)8-OH DPAT. 1.7 Paraneters Determ ned Serotonin

(5- 8i-OHa DPAM b3nding t@c@ﬁDOnelégunﬁbmamasﬂthat express
stinul ates increases in basal [85S]GIPyS binding t
h5-OYisEn Feqanhiar s iNPnddema h ARIEHE ) langiysis of the
menbr anes. The test conpound was studied at 10

CorRQUIRS G 16T ktld'ml:l‘é't% tn?e Was dted diorrdasplate an
SRR
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co 'g#étu AL AP g %&rlisgazt%sa%%g% ally bound by

npl ete concentrati on- éfféct
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determned by i1ts ability to prevent

bi reighg com ﬁo@dgld: qiki, rr@rgtgr AT il L XRIteYralhNivi s

receptor. i near regression analysis of the

corpdifliagedibidithe @auatian,usdd - qreglcut &f e[ BM] 8-0OH-
i nhi bition constant (I C50, 95% conf i dence I nterval),

10hDPAT] g Kihe etieeentheat Kdn fofr t[8H1 8cOHPDBAY AbBah5-HT1A =
occupi es half of the h5-HT1A sites specifically bound
by ¢ .pSHRE- ONENPALfeTSeiahtiesity afl lh&sidiina teac eft drsig
for test compound (Ki, 95% confidence interval) was
binding affinity, potency and intrinsic efficacy at the
h5-HT1A receptor were calculated using GraphPad Prism
version 3.00 for Windows (GraphPad Software, San Diego,

15 Ccalif.).

2. Results
The test compound and 5-HT produced
concentration-dependent increases above basal [**S]GTE,S
binding. 1% DMSO tested alone had no effect upon basal
20 or drug-induced [**S]GTP,S binding.
The test compound (ECss = 2.12 nM), 5-HT (ECsq =
3.67 nM), potently stimulated basal [**S]GTP,S binding.
Potency and intrinsic agonist efficacy estimates were
derived by non-linear regression analysis with correla-
25 tion coefficients (r2)>0.98‘in each case (Table 1). The
test compound exerted partial agonist efficacies in the

65 - 70% range. WAY-100635 produced no significant



cal cul ated by the equation, Ki = (1C50)/(1+([[3H] 8- O+
10 DPAT]/Kd), where the Kd for [3H] 8- OH DPAT at

h5-HT1A = 0.69 nM (NEN Life Sciences). Al estinates

of drug binding affinity, potency and intrinsic
efficacy at the h5-HT1A receptor were cal cul at ed

usi ng GraphPad Prism versiof03.00 for Wndows

(G aphPad Software, San Di ego, 15 Calif.). 2. Results
Th@haéae COMBRITREhIftE et ‘i Gchiar) in basal [*S]GTPS

ratlonaﬂgfendent i ncreases above basal
SBSPEIPgS R T e e 1) -

E.f ﬁ@’%ﬁg%p%ﬂéf’ iyt afé%pg[ﬁ?%{p( ¥ Gihipliehe qkeects of
| aSeGrad r?‘cn‘nmnf‘“é’“'%’C’Eﬂ‘?’t%f oo 'nfﬁ ﬁ@fﬁv X 3%'515-&? £p hS-HTIA

§f FCROY 53t i '?f %%éo Ty ijear Tables 1 and

regression anal ysi's mn?h corre tlon coefficre

(r2) 3298 nmedei osAase (Table 1). The test conpound
exerted partial agonist efficacies in the 65 - 70%

range. VAY- 189@3% eBtOdempibund Aetidid tcx%rttecﬁ%gqm{mmty
(unpaired Student's t-test) in basal [35S] GIPyS

bi bdhdgnat tal hscHToaN edlcp®as st a3t elo( Tallle mbmbrdiés (ICs,
100635 did, however, conpletely inhibit the effects of

5- HT4aAd ndst S6énpoudddenae 12E8kGERYS Ri.6di n® 6Q 08 nM; Ki
h5-HT1A 5 receptors in CHO cell nenbranes (Table 2).

10abl és6% aMd 98%acenghidenceclioierviad t=edt. 0ComgoRnds8 nM) .
denonstrated high affinity binding to h5-HT1A

receptors in CHO cell nenbranes (I C50

Table 1 Potency (ECsq) and Intrinsic Agonist Efficacy
(Emax) ©f Test compound and Reference Drugs in a

h5-HT1A [**S]GTP,S CHO-cell Membrane Binding

Assay.
Drug (95%Egsgr;fj1.]gence (3 E‘“‘E‘EM) Goodne(s:z}of Fit
Intexrval) +
gz:‘;ound (0.372£cl:.25.1s) 68.13 + 3.16 0.986
i (1.563ég78.63}' 98.35 + 4.47 0.986
WAY-100635 - - B}




= 4.03 nM 95% confidence interval = 2.67 to 6.08 nM

Ki 10 = 1.65 nM 95% confidence interval = 1.09 to

2.48 nM. Table 1 Potency (EC50) and Intrinsic

Agoni st Efficacy (Em) of Test conpound and Reference
Drugs in a h5-HT1A [35S] GIPyS CHO cell Menbrane

Bi ndi ng Assay. EC50, nM Ened Goodness of Fit Drug

(95% Confidence (% SEM (r2) |Interval) Test 2.12
68TaBle 3 18nbibgsorgoRpsangyY( 3187 )t b Whg)-1H1Q§B . \eerrsus
98.35 f 4.47 0.986 (1.56 to 8.63) WAY-100635 - -

Tabl e 2 | nhitbFoFpnpenERaYy1PRCES) ﬁﬁT\/\Rvdlé“GéiiSC@é‘P?Héld

5. HTIA [ 3580 GHATS-BRRACA o RS ae0- BRh: ¥gmRsaas.
WAY- 100635 nh| odness of Potency, |1C50, nM
Fit Drug 3% gﬁ8585@benfidence (r2) Interval)

S5-HI + MAY—100635 217.1 0.988 (127.4 to 369.7) Test

CpRpouRd— 392 2 O oqo WAY. %ggn%:hg%o 1 to-686-2)
"WAY-100 I ition

Exanpl e 3 potency, ICss,nM Goodgigs of

Drug Combination (95% Confidence 2
(r®)
Interval)
217.1

5-HT + WAY-100635 (127.4 to 369.7) 0.988
Test compound + 392.2 0.989
WAY-100635 (224.1 to 686.2) ’ '
Example 3

Pharmacological Test
The forced swimming test proposed by Porsolt

et al. (Porsolt, R. D. et al.: Arch. Int. Pharmacocdyn.,
5 229, 327-336, 1977) is widely used as to an

experimental animal model for predicting the

antidepressant activity in clinical settings. In this

experimental model, a test mouse is put in a cylinder

in which a suitable amount of water is contained, and
10 the antidepressant action of a test drug is detected by
measuring the immobility time, as the indication, shown
by the mouge. It was reported that the action of
shortening the immobility time is correlated with
clinically observed antidepressive action (Willner, P.:
15 Psgychopharmacology, 83: 1-16, 1984). The crisis of
depression is closely concerned with lowering of
gerotonin 5-HT1A receptor neurotransmission action, and

the present inventors have found the facts that



Phar macol ogi cal Test The forced swi nm ng test proposed
by Porsolt et al. (Porsolt, R D. et al.: Arch. Int.
Phar macodyn., 5 229, 327-336, 1977) is widely used as
to an experinental animl nodel for predicting the

anti depressant activity in clinical settings. In this
experimental nodel, a test nBise is put in a cylinder
in which a suitable anbunt of water is contained, and
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ant | depressants wh ect to serotonin system ca

berHet ealiedafebg . prﬁ'%ﬁh& mehinBg ptﬁboaﬁ@&awgr@%s&b%
inmobility tine performed wth WAY-100635 ichis a

sehetibMeogetebonhitIdEplAssantec ROt edB-RgnRHESby ThARing

prol ongation of the immobility tinme perforned by

VWAYhé& 0p68bohgadaebnned asmobhéitgpdedaki perfbamedi by WAY-

manner, the antidepressive action of test
laniPoépresnabhhe fayceddt ewdinmédgbyesskppsgthehéndication.

prolongation of imobility tinme performed by WAY 10

100635 in thénf@r§¥é1§dﬁﬁnﬂﬁgam@§ﬁras9tﬁ@flgéﬁ@hﬁiaﬁ.cm):

water was poured therein up to the height of 9.5 cm,
from the bottom, then a mouse of ICR strain is placed
in the cylinder. After placing the mouse in the

15 cylinder, an immobility time of 6 minutes is measured.
During the test, the water temperature is maintained at
23 to 24°C. A test drug is orally administered to the
mouse at 1 or 2 hours before placing the mouse in the
water. WAY-100635 is administered subcutanecusly to

20 the mouse 30 minutes before placing the mouse in the
water,

During this test, aripiprazole is used in
combination together with citalopram, escitalopram,
fluoxetine, wvenlafaxine or milnacipran. Following such

25 combination adminigstration, a decreasgse in the
immobility time (the antidepressant activity) is
observed in comparison with the case of single use of

each one of aripiprazole, citalopram, escitalopram,



In a cylinder (dianmeter: 9 cm height 20 cm, water
was poured therein up to the height of 9.5 cm from
the bottom then a nouse of ICR strain is placed in
the cylinder. After placing the nouse in the 15
cylinder, an immobility time of 6 mnutes is nmeasured.
During the test, the water t®hperature is naintained

at 23 to 24C. A test drug is orally admnistered to

t hélupsgsdngy Yesdafagdpes opefdlBagingary TREPRSGIFSly -
the water. WAY-100635_is adn ni stered subcut gneously
to 20 the noH&&t rﬁiWHFQsaEépépgaﬁpiéiﬁﬁ HR&dlise in

t he ter. Duri, this.test, aripiprazole is_ysed in
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fl uoxetine, venlafaxine or mlnacipran, respectively.
Fuet-Ber abnBeRt@ph phlr azaeli fai/ohdeed HRugsOBLERakEON

with cital opram escital opram fluoxetine,
veolahaxphaeor qoeknapi peanrispdedcdeaseinncbmbihation with
immobility tinme (the antidepressant activity) is
obsétaddpramcofpapksbineo mdniafakiaei onm oilnbeipran.
avai | abl e atypi cal antipsychotic drugs such as

ol anzapi ne, quetiapine, risperidone in conbination

with citalopram fluoxetine, venlafaxine or

1
Fermulation Examples
Several non-limiting formulation examplea of
aripiprazole, dehydroaripiprazole and other metabolites
with serotonin reuptake inhibitors are presented below.
15 Formulation Sample Example 1
Anhydrous Aripiprazole Crystals B 5 mg
Fluoxetine 20 mg
Starch 131 mg
Magnesium stearate 4 mg
20 Lactose 60 mg
Total 220 myg

According to a preparation method which is
well-known to a person having an ordinary skill in the
art, the tablet containing the above mentioned formula-

25 tion was prepared.



10 Exanple 4 Fornul ati on Exanpl es Several non-limting

formul ati on exanpl es of aripiprazol e,
dehydroari pi prazol e and ot her netabolites wth
serotonin reuptake inhibitors are presented bel ow
Formul ati on Sanpl e Exanple 1 Anhydrous Ari piprazol e
Crystals B 5 ng Fluoxetine %D ng Starch 131 ny

15

Magnesi um stearate 4 ng 20 Lactose 60 ng Total 220 ngy

Accor HRERULatA0R SRPAL] EramPdRod which is wel | - known
to a persaqn having an ordinary skill in the art, the

PABTABGVE FEMS8AE8d B ormul a- 25 t P09

t abl efNBYAEINFI AY

was prepared. 54 Fornul ati on Sanpl e Exanple 2
Aoy APBIERR i

60 ngy | 220 ng According to a common net hod,

Pporazole Crystals B 5 ng Dul oxetine?20™

ngy Sgg%%?glsl ng 5 Magnesium stearate 4 ngy Lactgéﬁemg

gablehagﬁgggabngggﬁgggeabove nmenti oned formul ati on Washg

10 prepare ornul ation Sanple Exanple 3
Lactose 60

mg

Total 220
According to a common method, the tablet
containing the above mentioned formulation was

10 prepared.

Formulation Sample Example 3

mg

Anhydrous Aripiprazole Crystals B 5 mg
Venlafaxine 75 mg
Starch 131 mg
15 Magnesium stearate 4 mg
Lactose 60 mg
Total 275 mg

According to a common method, the tablet
containing the above mentioned formulation was

20 prepared.



Anhydrous Aripiprazole Crystals B 5 ng Venl af axi ne 75
mg Starch 131 ng 15 Magnesium stearate 4 ng Lactose
60 ng Total 275 ng According to a common net hod, the
tabl et containing the above nentioned fornul ati on was
20 prepared. 55 Fornulation Sanple Exanple 4

Anhydr ous Aripiprazole Crystss B 5 ng M nacipran 50
ng Starch_131 ng 5 Magnesium_stearate 4 ng Lactose

60 ngFormidption SgmpdesFramplen4a conmon met hod, the

t abl e caont ai ni ng the abqgve nentigned fornul ati on was
10 préﬁ&V&EPuPoﬁﬁgpépF@ﬁo SnpirdSER4fpBe 5 Anhydrous ® ™9
Aripiprazole Crystals B5 ng Citalopram20 ng Starch
131 n@liga%gﬁgﬁi um stearate 4 ngy Lactose 60 ny o' mg
Tot al DA (Y According to a conmmon net hod, the takllﬁt mg

5 Magnesium stearate 4 mg
Lactose 60 mg
Total 250 mg

According to a common method, the tablet
containing the above mentioned formulation was

10 prepared.

Formulation Sample Example 5

Anhydrous Aripiprazole Crystals B 5 mg
Citalopram 20 mg
Starch 131 mg
15 Magnesium stearate 4 mg
Lactose | 60 mg
Total 220 mg

According to a common method, the tablet
containing the above mentioned formulation was

20 prepared.



contai ni ng the above nentioned fornulati on was 20
prepared. 56 Fornul ati on Sanpl e Exanpl e 6 Anhydrous
Aripiprazole Crystals B 5 ng Fluvoxam ne 50 ng

Starch 131 ng 5 Magnesium stearate 4 ng Lactose 60 ng
Total 250 ng According to a common nethod, the tabl et
containing the above nenti ongé fornul ati on was 10
prepared. Fornul ation_Sanple Exanple 7 Anhydrous

Ari pi ERETElatdons Sampl 1 xetine 20 ng Starch
131 5 Magnhesi ym stearate 4 Lact ose 60 ng
Totargﬁﬁﬁdﬁﬁ%ﬁcéﬁﬂgﬂﬁgaFS & &3 1$efhod, the tabl & ™9

conta%g ng t he _above nentioned formul ati on was 20

pr epaf 64V OE#™MBS nul ati on Sanpl e Exanpl e 8 Anhydrodd ™9

?g&pigEQ%SLe Crystals B5 ng Sertraline 50 ng SH@&QQQ
ng

5 Magnesium stearate 4 mg
Lactosge 60 mg
Total 250 mg

According to a common method, the tablet
containing the above mentioned formulation was

10 prepared.

Formulation Sample Example 7

Anhydrous Aripiprazole Crystals B 5 mg
Paroxetine 20 mg
Starch 121 mg
15 Magnesium stearate 4 mg
Lactosge 60 mg
Total 220 mg

According to a common method, the tablet
containing the above mentioned formulation was

20 prepared.



5 Magnesium stearate 4 ng Lactose 60 ng Total 250 ng
According to a common net hod, the tablet containing

t he above nentioned formul ati on was 10 prepared.
Formul ati on Sanpl e Exanple 9 Anhydrous Ari pi prazol e
Crystals B5 ng Escitalopram10 ng Starch 131 ng 15
Magnesi um stearate 4 ngy Lagwose 60 ng Total 210 ngy
According to a conmon nethod, the tablet containing

t he abeyeuhahibon8ampbenikampde 8as 20 prepared.
Several non-limting fornul ation exanpl es of

dehy RBRYFBPHe a2 6L BIRRAZeLe oFBYRRaEBUBt ake i nhi bit oPs™MI
are presen%id below. It is to be understood that an

one ofSERF
25 s

58S DM 1451, DM 1452, DM 1454 or DCPP,Sésmg
Figure 8, could be substituted for

hown_i.n
dehyd?B%Y?%iprazole in these discl osed fornu!a;ioﬁ%? ng
E%8ngﬁ%%5ﬁ%§%%ﬁﬂ%§€%P%geExanple 10 Dehydroarlplprazglgg

Starch 131 ng 5 Magnesi um

steargl & 849 60 mg

Total 250 mg
According to a common method, the tablet

containing the above mentioned formulation was

10 prepared.

15

20

25

Formulation Sample Example 9

Anhydrous Aripiprazole Crystals B 5 mg
Escitalopram 10 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 210 mg

According to a common method, the tablet
containing the above mentioned formulation was

prepared.

Several non-limiting formulation examples of
dehydroaripiprazole and serotonin reuptake inhibitors
are presented below. It is to be understood that any
one of'DM—1458, DM-1451, DM-1452, DM-1454 or DCPP, as
shown in Figure 8, could be substituted for

dehydroaripiprazole in these disclosed formulations.



Lactose 60 ng Total 220 ng According to a preparation
nmet hod which is well-known to a person having an
ordinary skill in the 10 art, the tablet containing

t he above nentioned fornulation was prepared.
Formul ati on Sanpl e Exanple 11 Dehydroari pi prazole 5

nmg Dul oxetine 20 ng 15 Stargsh 131 ng Magnesi um
Sstearate 4 Lactose 60 ng Total 220 nmg According

to a coEpymupathodn. SampleaBkemple0lont ai ni ng the

above nentioned fornul ation was prepared. 59

For mul aPpbydxaapipipxagpile 12 Dehydroari piprazole § mg
ngy VénI?faxine 75 ng Starch 131 ng 5 Magnesi um

st ear at EL14OKFLIP&ct ose 60 ny Total 275 ny Accordi #§ ™9

to a co n thod, the tablet containing the ab
nentiongggFSHﬁration was prepared. 10 Fornulatioggi mg

;hnple Eésﬂggfu%ssggg¥gE8aripiprazole 5 ng 4 g

Lactose 60 mg

Total 220 mg
According to a preparation method which is
well-known to a person having an ordinary skill in the
10 art, the tablet containing the above mentioned

formulation was prepared.

Formulation Sample Example 11

Dehydroaripiprazole 5 mg
Duloxetine 20 mg
15 Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 220 mg

According to a common method, the tablet
20 containing the above mentioned formulation was

prepared.



M nacipran 50 ng Starch 131 ng Magnesium stearate 4
nmg 15 Lactose 60 ng Total 250 ng According to a
common net hod, the tablet containing the above
menti oned formul ati on was prepared. 20 Fornul ati on
Sanpl e Exanpl e 14 Dehydroari pi prazole 5 ng
Citalopram 20 ng Starch 131ssrgy Magnesi um stearate 4
ng 25 Lactose 60 ng Total 220 ng 60 According to a

. : Gl plei 4@ t he above
nentloned fornulatlon was prepared For mul ati on
Sanpl e E?&WﬁF@aIBPBPSQHV&ﬁoarlplprazole 5 ny 5 mg
FI uvoxam n % Starch 131 ng Magnesium stearate 4
ng Lact 89@ 8*4%€10 Total 250 ng According to a 75 ™3
common tho the tablet containing the above

ment i on882FSPhul ati on was 131 mg
5 Magnesium stearate 4 mg
Lactose ' 60 mg
Total 275 mg

According to a common method, the tablet

containing the above mentioned fomuration was prepared.

10 Formulation Sample Example 13
Dehydroaripiprazole 5 mg
Milnacipran 50 mg
Starch 131 mg
Magnesium gtearate 4 mg

15 Lactose 60 mg
Total . 250 mg

According to a common method, the tablet

containing the above mentioned formulation was

prepared.

20 Formulation Sample Example 14
Dehydroaripiprazole 5 mg
Citalopram 20 mg
Starch 131 mg
Magnegium stearate 4 mg

25 Lactose 60 mg

Total 220 mg



prepared. Formnul ation Sanple Exanple 16 15
Dehydroari pi prazole 5 ng Paroxetine 20 ng Starch 131
ng Maghesium stearate 4 ng Lactose 60 ng 20 Tot al
220 ng According to a conmon nethod, the tablet
contai ni ng the above nentioned fornul ati on was
prepared. 61 Fornul ation Saépl e Exanple 17
Dehydroaripiprazole 5 ng Sertraline 50 ng Starch 131
my 5 Magnesi MACStEHMg &Y anFommest dt el .mi herdiaitlsts0
ng According to a common nethod, the tabl et
¢ 0 FCRTRARG Teh & hen AROViee Memriamadh farmat et amn svaso
pre ared. JFormul ati on Sanpl e Exanple 18

RY§P8%EC0i prazole 5 ny Escital opram 10 ng  Starch
131 ng 15 Magnesium stearate 4 ng Lactose 60 ny

Formulation Sample Example 15

5 Dehydrecaripiprazole 5 mg
Fluvoxamine 50 mg

Starch 131 mg
Magnesium stearate 4 mg

Lactoge 60 mg

10 Total 250 mg

According to a common method, the tablet
containing the above mentioned formulation was

prepared.

Formulation Sample Example 16

15 Dehydroaripiprazole 5 mg
Paroxetine | 20 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
20 Total 220 mg

According to a common method, the tablet
containing the above mentioned formulation was

prepared.



Total 210 ng According to a common nethod, the tabl et
contai ning the above nentioned fornul ati on was 20
prepared. Exanple 5 Method of Treatnent of Patients
D agnosed with Major Depressive D sorder Who Wre
Previ ously Non-responsive or Partially Responsive to
Anti -depressant nedication 2&1 Ari pi prazole is

eval uated as an augnent at i n depressed
pat i ent 3O &FFAY RIS sorder who were
previ ously non-responsive or partially responsive to
ant i - de PESYEERRYHERGPEAEH® conpri si ng serotonin 5 mg
reuptak% i nhihi.tors. These patients currently receiyve
t her apy “BAFG@gH™S adni ni stration of serotonin reuptdk&d
inhibitqrs, ,Patients ranging in age from18 to 659
years 8rHQVe been di agnosed with maj or depressi ¢ ™9

i sorde .are i_ying therapy with a seroton
geuptakgagﬁggﬁ%%%gﬁgégéxgbaluated to ensure that thgymg

have a 1Q.kasgline Ham Iton score for depression (igse
17) of Tﬁ__TIF”TﬁTJhEWf*_f3ﬂ_y_TIatf1ﬂTtsrﬂwaﬁT“StﬂTh‘ﬁ*ﬁﬂfﬂ‘tﬁ#ﬁa

scores Thpeggi ve treatnent. These patients are 250 mg

interviewed to obtain a conplete nedical and

psychiatric Rcgbeting Abl Bi RERMERME mMethbldl,Sthe tablet

adm ni stered at a dose of 10 15 ng/day and i ncreased

t oc8itaghday ahenabded menthHenedpifeiremlat ibhewas

nmoni toring psychiatrist. Aripiprazole is adm nistered
1@ oprépsregati ents at a dose of from 10

Formulation Sample Example 18

Dehydroaripiprazole 5 mg
Escitalopram 10 mg
Starch 131 mg
15 Magnesium stearate 4 mg
Lactose 4 60 mg
Total 210 mg

According to a common method, the tablet
containing the above mentioned formulation was

20 prepared.

Example 5

Method of Treatment of Patients Diagnosed with Major

Depressive Digsorder Who Were Previously Non-responsive

or Partially Responsive to Anti-depressant Medication
25 Aripiprazole is evaluated as an augmentation

therapy in depressed patients with major depressive



ng/ day to 30 ng/day for a period of at |east four
weeks, and up to eight weeks for patients who respond
20 well to this treatnent during the first four weeks.
An i nprovenent in alleviation of synptons of
depression is observed in these patients follow ng
adm nistration of aripiprazodz as shown by results of
testing performed during and after the duration of 25
ar dpieprdes ehadweries praviionslyhaoHamespomstiyet oftor
depression and ot her neasures such as clinical gl oba
i nPRESSRAA Y( CeSponghNe el anfiodepraspansy epsicaddare
(Al M5), Si.mpson Angus scal e (SAS), and Barnes
ak SPRBILE 159 9§6§¢€“€Ba?ﬁ@§$ak@oﬁﬁﬁﬁ@? RESwn THefe of
ordinary skill ‘in_the art, are adm nistered to these
paPPERF tSEfHﬁEPé‘téYNEFﬁ&&V& t?ﬁe&&?ﬁﬁe T&8H9PBat i ent s
n03|s of Maj 0 ve Di_ sorder A

ORI BOR 5ROl P FEEPSPR L, deyPEpiEe t AR cETs"
serotonin regg&q%%tbngbglEgétlenség mkﬁpéést% 65 years

t herapy for depression ' I 'agnosed

“‘hﬂooﬁgrgrbggﬁiaiég %s@HSQEgﬁrmagéglag%§e% Egbnﬂlbgrder

age 1 om1l years who ar ose

MBbAH a¢8PFeSaHYVen % gaedapyaeraval @@&@@ohene&aubeake
that they have a baseline Ham |Iton score for

dephRs bl 0Br( htreMedrdluadkedl4coenbugbethatnknepatiavet &
wth this Hamlton score receive treatnent. These
1pabassliner Haihdlebheseoesedotrodepirassiancddpkest @7) of 14
nmedi cal and psychiatric history. Aripiprazole is
fi pxt higher. Only patients with such Hamilton scores
receive treatment. These patients are interviewed to
obtain a complete medical and psychiatric history.
Aripiprazole is first administered at a dose of 10
15 mg/day and increased to 30 mg/day as needed in the
opinion of the monitoring psychiatrist. Aripiprazole
is administered to these patients at a dose of from 10
mg/day to 30 mg/day for a period of at least four
weeks, and up to eight weeks for patients who respond
20 well to this treatment during the first four weeks,

An improvement in alleviation of symptoms of
depression is observed in these patients following
administration of aripiprazole as shown by results of
testing performed during and after the duration of

25 aripiprazole administration. The Hamilton test for
depression and other measures such as clinical global

impression (CGI), abnormal involuntary movement scale

(AIMS), Simpson Angus scale (SAS), and Barnes akathesia



adm ni stered at a dose of 10 ng/day and increased to
30 ng/day as needed in the opinion of the nonitoring
psychiatrist. Aripiprazole is adm nistered to these 20
patients at a dose of from 10 ng/day to 30 ng/day for
a period of at |east four weeks, and up to eight
weeks for patients who resgind well to this treatnent

durin? the first four weeks. The aripiprazole is
adfFaT st é?éaneﬁbgeﬁﬁ@mowhfhkapwneagt opReCSePEHdARRY skill

reu e 25 inhibit erein the serotonin reuptake
i nh bgﬁﬁraFE' ?FﬁOQEWFHé?tSHFgXEPlEges§eHP5F§?Fﬁe

m | naci pran, citalopram fluvoxam ne, paroxetine or
sertraline. The 64 dosages to be used for these

se&g%&gig éeuptake inhibitors are provided el sewhere

ent application. The aripiprazole can be

dﬂ%@ﬁéaeéde BaPREnt O #0808 hPEMyi EAM & eﬁéapbgagngsis of
t ab e

and t e serotonin reuptake Irnhrbrtor

@%%ﬁt@é]?ﬂewlae%p%easr one dosage form for
exanple a tablet. The adm ni strati on nmay occur at

about the samecémBEngEish oﬂléi‘f?ﬁﬁi:akbl@saﬁdr hBo1khst
day. 10 Alternatively, a dosage form contai ning

aropd pezotenin coubtakei onhibiboat ikeashlaated as a
serotonin reuptake inhibitor may be adm ni stered.

Sutchre rayrbi ot depsesstdndien vwpahbeht i nevdyi dbaghesed with
following: aripiprazolel/fluoxetine,

arnal pr sgeped el oxediperdes. ar Pt benkzs| canghhgfl dni age

ari pi prazol e/ m | naci pran, aripiprazole/citalopram
10arfrlﬁ)<i"br3a8zo¢%/$$ u}o@ﬁ(ﬁ%\ﬁ}@p are diagnosed with major

depresgsive disorder are evaluated to ensure that they
have a baseline Hamilton score for depression (item 17)
of 14 or higher. Only patients with this Hamilton
gcore receive treatment. These patients are

15 interviewed to obtain a complete medical and
pasychiatric history. Aripiprazole is first
administered at a dose of 10 mg/day and increased to 30
mg/day as needed in the opinion of the monitoring
psychiatrist. Aripiprazole is administered to these

20 patients at a dose of from 10 mg/day to 30 mg/day for a
period of at least four weeks, and up to eight weeks
for patients who respond well to this treatment during
the first four weeks. The aripiprazole is administered
together with at least one serotonin reuptake

25 inhibitor, wherein the serotonin reuptake inhibitor is
fluoxetine, duloxetine, venlafaxine, milnaciprah,

citalcpram, fluvoxamine, paroxetine or sertraline. The



ari pi prazol e/ paroxeti ne, and ari pi prazol e/ sertraline.
A preferred enbodi nent conprises a conbi nati on of

ari pi prazole and citalopram 20 An inprovenent in

all eviation of synptons of depression is observed in
these patients follow ng admnistration of

aripi prazole and the one or gmre serotonin reuptake
i nhi bitors as shown by results of testing perforned
dudicggggsd taf ber usied dwratheseofse2®tanipi peardlakeand
serotonin reuptake inhibitor admnistration. The
HaARhibi togst ager preyided 6a sewhers: Har tidss Padsenduch
as CE, AIM, SAS, Sinpson & Angus and Bar nes,

coﬁﬁBﬁF?aKﬁeﬂn to one of ordinary skill in 65 the
art, are ad i ster.ed to these ﬁ:%lents Resul ts
denonstr at e CAPFEPHRERERLET CR &@red in one

R E?Qa%ésléi? BeS SeFoE RS
Ve%@uﬁ&ﬁﬁéogﬁh%ﬁyggarﬁﬁ %%'gﬁwégﬁsﬁé&%h?BEYa separate

Responsi ve ssan catron

Deexéreagagbpasem' eodhe ghg\is getabobite ghe

aripi prazofe, i's evaluated as an augmentati on therapy

10a8miflepteaceenPaki,eBEeuM e EBbLAE ¢8R’ 88fkV@ime or at
di sorder who were previously non-responsive or

padiffelyntespmasi wartagabhe- dapressant nedi cation
conprising serotonin reuptake I nhibitors. These

lpatients cuRhieerhgptieedyyeat Hesapg tbraugbntaining
adm ni stration of 15 serotonin reuptake inhibitors.
aripiprazole in combination with at least one serotonin
reuptake inhibitor may be administered. Such
combinations include without limitation the following:
aripiprazole/fluoxetine, aripiprazole/duloxetine,

15 aripiprazole/venlafaxine, aripiprazole/milnacipran,
aripiprazole/citalopram, aripiprazole/fluvoxamine,
aripiprazole/paroxetine, and aripiprazole/sertraline.
A preferred embodiment comprises a combination df
aripiprazole and citalopram.

20 An improvement in alleviation of symptoms of
depregsion is observed in these patients following
administration of aripiprazole and the one or more
serotenin reuptake inhibitors as shown by results of
testing performed during and after the duration of

25 aripiprazcle and serotonin reuptake inhibitor
administration. The Hamilton test for depression and

other measures such as CGI, AIMS, SAS, Simpson & Angus

and Barnes, ccmmonly known to one of ordinary skill in



Patients ranging in age from18 to 65 years who have
been di agnosed with maj or depressive disorder and are
receiving therapy with a serotonin reuptake inhibitor
are evaluated to ensure that they have a 20 baseline
Ham | ton score for depression (item17) of 14 or
hi gher. Only patients with sggh Ham I ton scores
receive treatnent. These patients are interviewed to
obt&en axte ompiee beimindistairegh ¢ cpdHheisieatpatd emitst.or Results
Dehydroari pi prazole is first admnistered at a dose of
25d§€9‘0ﬁ§)36'a§29aﬁ@ iBddedda&d oo <30 thg @ayraomnsesded in
ﬁ opi ni.on of the monitoring psychiatrist.
?HFS&PFSPprazoIe is administered to these patients
66 at a dose of from 10 ng/day to 30 ng/day for a
period of at |east four weeks, and up to ei ght weeks

f ts wh d [l to this t t t
auBalBiec? 7 10C our weeks. 5 An i mprovenent in
?LM@EhBE'B? ?&e?%ﬁﬁh%ﬁ%fo%a5QQBE%S%h%%nd%e %ﬁ%ﬁ?%aj%r
ese patl en m ni stratron

arbep%aggbs B3 sSRAWR 'maor Rraet ?r%fvloh%i Pg%fsf)'b‘?i%qve

during and after the duration o ariprp

adgr-npgtrtahil 99 REBBOHAAWE! @B hﬁ%ﬁ-ﬁ@br@@s@%ﬁrﬂ%@l@&tlon
and ot her neasures such as clinical global inpression

(Cd ), abnorpehytpwaltiptpiyza0eemant agtdve mehaMdllite of
Si mpson Angus scal e (SAS), and Bar nes akat hesi a
r akrngiprakel EBARS) evadnanely aknawn abgmene acfioar diheaapy
skill in the art, are adm nistered to these patients.
la5igxdepresged patients with major depressive disorder
who were previbusly non-responsive or partially
regponsive to anti-depressant medication comprising
gerotonin reuptake inhibitors. These patients
currently receive therapy through administration of
15 serotonin reuptake inhibitors.

Patients ranging in age from 18 to 65 years
who have been diagncsed with major depressive disorder
and are receiving therapy with a serotonin reuptake
inhibitor are evaluated to ensure that they have a

20 baseline Hamilton score for depression {item 17) of 14
or higher. Only patients with such Hamilton scores
receive treatment., These patients are interviewed to
obtain a complete medical and psychiatric history.
Dehydroaripiprazole is first administered at a dose of

25 10 mg/day and increased to 30 mg/day as needed in the

opinion of the monitoring psychiatrist.

Dehydroaripiprazeole is administered to these patients



Met hod of Treatnment of Patients wth a New D agnosis
of Maj or Depressive Disorder A conbination of
dehydroari pi prazole and at |east one serotonin
reuptake inhibitor is evaluated as 20 a therapy for
depression in patients newy diagnosed wth mgjor
depressive disorder. Patientsgéranging in age from 18

to 65 years who are diagnosed with major depressive

di 86r @dedomee ofy finem 4@ Mmy/surte Biamayiday @ period
basellne Ham | ton score for depreSS|onH&ﬁfen117) 25 of
1408y afi dgast Gaur pwesksent 0w P e £3 megks fa

receive treatnment. These patients are interviewed to
obPéltPr eéltc?o N‘]p"’loetrésﬁ’é’aidc e Ldn ¢ Ehiss papasMmenE Wudiigg, the

ar, raz le is first admnistered at a dose
ﬁg &ﬁ& °creased to 30 ng/day as needed in

“ﬁyaf'og:?g. G S35 T8, UG G, rvosors o
pahb??%%sﬁ%n 1@05%5%Ev%59qh@%?@%@ﬁ%%t&%n%% %th%*lg r

a pe | east four wee

\’\’eﬁﬁﬁnlﬁ;‘%tﬁ}%ﬁ:h%ﬁt %f%%lb%%%%l\ée lals ts?low %yt E‘%@h‘i%%t of

during the first four wee The dehydroari pi prazol e

| stadilAgSper¢driredeineing hihdalk fieas thenusatabanior
10 reuptake inhibitor, wherein the serotonin reuptake

i narbptpkazs 1kl adnehiiaeradubaxet The, He@illabaxiteet for

m | naci pran, cital opram fluvoxam ne, paroxetine or

1@ edepakeséonThaddebperoacapureasz suehcas b@inical global

adm nistered 15 in one dosage form for exanple a

t abinpresgmant HEGI), abnormal involuntary movement scale
(AIMS), Simpson Angus scale (SAS), and Barnes akathesia
rating scale (BARS), commonly known to one of ordinary

skill in the art, are administered to these patients.

15 Example 8

Method of Treatment of Patients with a New Diagnosis of
Major Depressive Disorder

A combination of dehydroaripiprazole and at
least one serotonin reuptake inhibitor is evaluated as
20 a therapy for depression in patients newly diagnosed
with major depressive disorder. Patients ranging in
age from 18 to 65 years who are diagnosed with major
depressive disorder are evaluated to ensure that they
have a baseline Hamilton score for depression (item 17)
25 of 14 or higher. Only patients with this Hamilton
gscore receive treatment. These patients are

interviewed to obtain a complete medical and



serotonin reuptake inhibitor may be adm nistered in a
separate one dosage form for exanple a tablet. The

adm ni stration may occur at about the same tine or at
different tines during the day. 20 Alternatively, a
dosage form contai ning dehydroaripiprazole in
conbination with at | east on& serotonin reuptake

i nhibitor may be adm nistered. Such conbinations

i nBPY§Sigtrisuhistaryat | PehyRecpaipdpiragole is first
dehydr oari pi prazol e/ f| uoxetine, 25 )
deﬁ%@#&gﬁF%F%paEGIQ/QQSSXQFiﬁ@,mg/daY and increased to 30

SRAFRE, B BREERCHREL BhBon oe cne ronicoring
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citalopram An inprovenent in alleviation o

of wedRBl €8¢ pAthi&neBsfh¥edebpohie#@1RatbeRh sf @lrbaWimest
adm ni strati on of dehydroari pi prazole and the one or

nodarsagothei BikeupEake wabkBi t orbeadehhawdaky pipralzbie
10 of testing performed during and after the duration
of isdeindndatepefr aogkehandwiehotbonilraseuphakeerotonin
i nhi bitor admnistration. The Hami|lton test for
lQlepevptaba anbibidther whereisstbechezetCOiin AeNBLaBas
Si mpson & Angus _and Barnes, commonly known to one of
or §Nhabjteki Lp fhuoxetine, duloxetine, venlafaxine,
milnacipran, citalopram, fluvoxamine, paroxetine or
sertraline.
The dehydrecaripiprazole can be administered

15 in one dosgage form, for example a tablet, and the
gserotonin reuptake inhibitor may be administered in a
separate one dosage form, for example a tablet. The
administration may occur at about the same time or at
different times during the day.

20 Alternatively, a dosage form containing
dehydroaripiprazole in combination with at least one
gerotonin reuptake inhibitor may be administered. Such
combinations include without limitation the following:
dehydroaripiprazole/fluoxetine,

25 dehydroaripiprazole/duloxetine,
dehydroaripiprazole/venlafaxine,

dehydroaripiprazole/milnacipran,

dehydreoaripiprazole/citalopram,



15 the art, are adm nistered to these patients.
Results denonstrate an alleviation of the synptons of
depression. Al patents, patent applications,
scientific and nmedical publications nentioned herein
are hereby 20 incorporated in their entirety. It
shoul d be understood, of cow&ge, that the foregoing
relates only to preferred enbodi ments of the present
i ndehvisRazApirragoledidryexamdacti cati ons or
alterations my be nmade therein wthout departing

f r SRIYAECRBLPAPT AR LENRase8EE 108 0fiEhe i nvent i on as

se or,th in the appended clains. 69 Ex le 9 )
PP HEE5PaG 1 PP TR EBL ST RE L AP 65 poRs PR LPEERY ubpdinent
was originally d scrkbed b ﬁt ry et _al ., %198&).1 é
ToteEPL ASREnALONB Rt APE £k AeBKaRCapAPipaZoRe ar
@ggig%igprggd immobility. The anti depressant activity

of "a'tes riag can be detected as an index of

hortening tRg i mERRLLnEYLt i ABa11 0k St Bst oS
ised a5 10 G eANBTPIEREhr A nar Vaagaft or " shi€hke of

preghetbBYchhesapbbdepe@ssantnaski phtyeftsarb@1be3hg
drug in clinical settings. An automated device for

peadigi Al BgrabeohSbEvaehgayeheppipbizblie aHihene she or
the TST (1989).2) W inproved this device and

demetepsdrobuninwpedprake inhobpobaki A8 showhebiyr results
bal ance, an A/ D converter, a testing box (30x25x25
1xnyf wedtingSpeefeomeatl dumpngeandThftapusbewdsration of
suspended froma hook hanging fromthe ceiling in the
te@@hﬂ@rggyipypgqn@éevgnd gerotonin reuptake inhibitor

administration. The Hamilton test for depression and
other measures such as CGI, AIMS, SAS, Simpson & Angus
and Barnes, commonly known to one of ordinary skill in
15 the art, are administered to these patients. Results
demonstrate an alleviation of the symptoms of
depression.

All patents, patent applications, scientific
and medical publications mentioned herein are hereby
20 incorporated in their entirety. It should be
understood, of course, that the foregoing relates only
to preferred embodiments of the present invention and
that numerous modifications or alterations may be made
therein without departing from the gpirit and the scope

25 of the invention as set forth in the appended claims.



tape applied 20 mmfromthe tip of the tail. The
duration of immobility was nmeasured by the conputer
for a period of 15 min following the start of
suspension. 20 The inmobility time for a period of 10
mn (5-15 mn) was evaluated. The experinents were
carried out in a sound-prod®room Aripiprazole was
susgended in 0.5%gum arabic-0.9% saline solution
an ramwas 25 dissolved in 0.9% saline

solution. | pi prazole (3 ng/kg) and cital opram (3
ng#ﬁ@fmﬁﬁPigggﬁgﬁyteﬁaninistered to mice 60 min before
sion. In.thi he decrease

h f )
inthe 70 Ui TREbERTL, SBPREnaioR BeEnTR) | RSP 1ginally
tl BoFFFty %P i
27 ELREERGN Y EPorf) B! AR AT1RS) SO 2 WARld Yauspendea
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SUBRENSheNdESBEaasafit NEWL IBLRQU-EOL 865ECAKDE can be
anti depressants in mce. Psychopharmacol ogy

85186¢18854s an Hhaes bf shRErPensabt tReDimmdbelity time.
automated 10 tail suspension test: A conputerized

devhie test ewyawidélpgupssichst topaf agpeirymeijtal animal
profiles. Jpn J din Pharmacol Ther 20,77(1989). 71
TabddeB Ebfeprsdbftangptheaant édapdesehabtopraivaby of a
duration of immbility in the tail suspension test in
10 test drug in clinical settings. An automated device
for performing the TST was developed by the authors of
the TST (1989).?' We improved this device and developed
our own device incorporating an electric balance, an
A/D converter, a testing box (30x25x25 cm), and a
15 personal computer. The mouse was suspended from a hook
hanging from the ceiling in the testing box by adhesive
tape applied 20 mm from the tip of the tail. The
duration of immobility was measured by the computer for
a period of 15 min following the start of suspension.
20 The immobility time for a period of 10 min (5-15 min)
was evaluated. The experiments were carried out in a
sound-proof room.

Aripiprazole was suspended in 0.5% gum
arabic-0.9% saline solution and citalopram was
25 dissolved in 0.9% saline solution. Aripiprazole
(3 mg/kg) and citalopram (3 mg/kg) were orally

administered to mice 60 min before the start of

gsuspensicn. In this test, the decrease in the



mce %of Dose immobility shortening Drug tinme for

(mg/ kg, p.o.) (sec, nean + SE) immobility tine

Vehicle - 499.2+13.6 - Aripiprazole 3 486.4+12.3 3
(Aripi.) Gtalopram3 468.7+24.2 6 (G talo.)
Aripi.+Citalo. 3+3 380.6+19. 2**##$ 24 N=7-9, **p<0.01
vs. vehicle group (two-tailedot-test), ##p<0.01 vs.

ari pi prazole alone (two-tailed t-test), $p<0.05 vs.

ci LEmepidmta drdane ofo-ths Iastniinagsion ofhexigsdnreselien with
the immobility time of the conbination of o

ar FPrALLPSPE Wesh stiatdisticahlva S igndifdastt eynerpgistic
siggificant synergi,stic effect in conparison with the

ef FEEESTof Ny AFGMe Wity the &ESechR Ofe ArdPigraFsd e-
(p<0..05,.. one- ANOVA) .. 72 CLAINS.1. A
phSPHHEéEFFEQﬁ%%BﬁﬁgﬁqﬁdOﬁqﬁﬁﬂﬁﬂ(g?ﬁéehé)'Ieast one
carbostyril derivative in conbination with at | east

one serotonin reuptake inhibitor. 2. The conposition

#f rek@iBhlegWherein the

1) Steru L. et al.: The tail suspension test:
A new method for screening antidepressants in mice.
Psychopharmacology 85,367 (1985).
2) Steru L. and Porsolt R.D.: The automated
10 tail suspension test: A computerized device for
evaluating psychotropic acitivity profiles. Jpn J Clin

Pharmacol Ther 20,77(1989).



carbostyril derivative is a dopam ne-serotonin system
stabilizer. 3. The conposition of claim2 wherein the
carbostyril derivative is a netabolite of

ari pi prazole. 4. The conposition of claim3 wherein
the netabolite of aripiprazole is

dehydroari pi prazole, DM 1458 DM 1451, DM 1452,

DM 1454 or DCPP. 5. The conposition of any one of

cl Zrkd el 3t o Ef fecligedi Bripibpgasolenanse citediopram on
reupt ake i nhi bitor is selected fromthe group ,
coRdrating of dmuekddity, indihex&aide suppsnenen kest in
m | naci pran, cital opram fluvoxanm ne, paroxetine,
sePtF&l i ne, escitalopramand salts thereof. 6. The

conposition of claim5 wherein at | east one serotonin
reuptake inhibitor is citalopram 7 The conposition

of claimb5 whereijn at | east |one seroxoq%n reupﬂgkﬁggf,
ihhibitor is escijtal opsggn 8. T : Xion ottemyening
ope of gFHHrrs 1 to(wh/kg,f pilct har conpri™ ng at || east t;()? e,
narmaceutical Iy | acceptabl e pé?erci'e'F‘?aDQ.— e | 1mmobility

oo o~ o ano-aof ol A o 1+~ 7 hot hey ||on§:l‘me
DT g—o
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Di7ehi@@atMent of |mood di sordersg BQ.93The conposition
claim9 whereiln the nood 13 di'sorder is ¢lepression

[ APBRpOpradeplessijve disorder. 11. The conposgition of

aim9 wherein thhe nogd di §arsderns 12 .mMaj or (lepresshve
sardpi,.)all nogd disorderg, schizoaffectiye
sorder or denentia with
Citalopram

OO0 000 "TOT

3 468.7+24.2 6
(Citalo.)

Aripi.+Citalo. 343 380.6+19.2%**3 24

N=7-9, **p<0.01 vs. vehicle group (two-tailed t-test),
##p<0.01 vs. aripiprazole alone (two-tailed t-test),
$p<0.05 vs. citalopram alone (two-tailed t-test).

The decrease in the immobility time of the combination
of aripiprazole with citalopram was a statistically
significant synergistic effect in comparison with the
effects of aripiprazole- and citaroplam-treated groups

(p<0.05, one-way ANOVA).



depressive synptons. 12. The conposition of any one of
clains 1 to 7 being useful for treatnent of major
depressive di sorder, endogenous depression,

mel anchol i a, depression in conbination with psychotic
epi sodes, bipolar disorder wth depressive phase,
refractory depression, denemtda of the Al zheiner's
type with depressive synpggﬂﬁi Par ki nson' s di sease

wi th depressive synptom NS denmentia, nood

di por der assgobaLedauti, eeieRabollood, weraels adac

nood di sorder folTow ng I'nJ

phecgpeeyhical 60aPOSh i A8 390PILS! 08 cBlpkiBARk ol Gich at

ostyri erivattve I n connination wt a eas

ONge §8t ObRAI BetBHBhEKCrb(BtAkEOA nhiBitBe, Preparation
of a nedicanent for treating disorders. 14. The use of

claim 13 whereencbhposathent ¥Ei blader Lyahegelis &he
dopam ne-serotonin systemstabilizer. 15. The use of

cl aanbddtyhel ederihattaebdst jr dbpatidéhevabirveoninasystem
nmet abolite of aripiprazole. 16. The use of claim 15
whetabnlihernet abolite of aripiprazole is
dehydroari pi prazol e, DM 1458, DM 1451, DM 1452,

DME 1454 or DORP. compoFhbinseosf caaymoRe wbEreiai #hel3

to 16, wherein_at |east one serotonin reuptake

i NRRBEPPBEYFSlsdpeivabiver ém ehregpbopiesnefsarigiprazole.
fluoxetine, dul oxetine, 74 venl afaxine, nilnacigggn,

ci%alopran] TREVERERPAEE1OBaPOXELRAB, SsHPEFELINE _
esgliglopram apd salts Lhergoly alfyaligrY89,20,614) Mou-
1458, DM-1451, DM-1452, DM-1454 or DCPP.
5. The composition of any one of claims 1 to 4,
wherein at least one serotonin reuptake inhibitor is
selected from the group consisting of fluoxetine,
duloxetine, venlafaxine, milnacipran, citalopram,
fluvoxamine, paroxetine, sertraline, escitalcpram and
gsalts thereof.
6. The composition of claim 5 wherein at least
one serotonin reuptake inhibitor is citalopram.
7. The composition of claim 5 wherein at least
cone serotonin reuptake inhibitor is escitalopram.
B. The composition of any one of claims 1 to 7,
further comprising at least one pharmaceutically
acceptable carrier.
9. The composition of any one of claims 1 to 7
being useful for treatment of mood discorders.

10. The composition of claim 9 wherein the mood



serotonin reuptake inhibitor is citalopram 19. The

use of claim 17 wherein at |east one serotonin

reuptake inhibitor is escital opram 20. The use of

cl ai m 13 wherein the pharnaceutical conposition

further conprises at |east one pharmaceutically

acceptable carrier 21. The “dse of any one of clains
usef ul.

tr%%% % Fof® %Breﬁ?%8Pd8Fsma%§r iﬁere§81xr S 8PRIsT -
wheyein the ppod Qh§8§g€£?ﬁ'8fd895$§3P°Qh85TEHJQhe mood

depr essi ve dlsor e use o alrm wher ei n

t i sQr [ p di d al
S ERteE 201 Aor, STy derness .l onchte |

W dhsseps£ssi ¥8nhi 8¥APELREIvE4didBeadsecel damenena @fith
clains 13 to 19, wherein the nedicanent is useful for

t reepressivé spnptomdepr essi ve di sorder, endogenous
depression, nelancholia, depression in conbination

Wi 1. psychot The epospdestiohi pbl anydoser dér ciatilns 1 to 7
depressi ve phase, refractory depression, denentia of

t hee jthg heserBul sfoypereptentiepfensioe dyppesmiye disorder,
Par ki nson' s di sease with depressive synptom senile
dePRAPTAIOWD 0dCHF SBE HER B8 épﬁb@élﬁmtﬁBPEQﬁéépalln

bl ood vessel s and nood di sorder follomrng ?
lrﬁgmglnatlon with psychotic episodes, bipolar disorder

with depressive phase, refractory depression, dementia
of the Alzheimer’s type with depressive symptoms,
Parkinson’s disease with depressive symptom, senile
dementia, mood disorder assoclated with cerebral blood
vessels and mood disorder following head injury.

13. Use of a pharmaceutical composition comprising
at least one carbostyril derivative in combination with
at least one serotonin reuptake inhibitor, in the
preparation of a medicament for treating disorders.

14, The use of claim 13 wherein the carbostyril
derivative is a dopamine-serotonin system stabilizer.
15. The use of claim 14 wherein the carbostyril
derivative is a metabolite of aripiprazole.

16, The uge of claim 15 wherein the metabolite of
aripiprazole is dehydrocaripiprazole, DM-1458, DM-1451,
DM-1452, DM-1454 or DCPP.

17. The use of any one of claims 13 to 16, wherein
at least one sgerotonin reuptake inhibitor is selected

from the group consisting of fluoxetine, duloxetine,



74

venlafaxine, milnacipran, citalopram, fluvoxamine,
paroxetine, sertraline, escitalopram and salts thereof.
18. The use of claim 17 wherein at least one
gerotonin reuptake inhibitor is citalopram.

19. The use of claim 17 wherein at least one
serotonin reuptake inhibitor is escitalopram.

20. The use of claim 13 wherein the pharmaceutical
composition further comprises at least one
pharmaceutically acceptable carrier.

21. The use of any one of claims 13 to 19 wherein
the medicament is useful for treatment of mood
disorders.

22, The use of claim 21 wherein the mood disorder
is depression or major depressive disorder.

23. The use of claim 21 wherein the mood disorder
ie major depressive disorder, all mood disorders,
schizoaffective digorder or dementia with depressive
symptoms.

24, The use of any one of claims 13 to 1%, wherein
the medicament is useful for treatment of major
depressive disorder, endogenous depression, melancholia,
depression in combination with psychotic episcdes,
bipclar disorder with depressive phase, refractory
depresgssion, dementia of the Alzheimer’'s type with
depressive symptoms, Parkinson’s disease with depressive
gymptom, sgenile dementia, mood disorder associdted with
cerebral blood vessels and mood disorder following head

injury.



