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 doggnine-serotonin system
stabilizers in 5 conbination with serotonin reuptake

inhibitors in a phar mggeiddGaliay acceptabl e carrier.
Further, the present invention provides nethods 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 major social problem
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occurrence rate of depression in the generation ol der
than 65 yeardld PTREIE dgreenG iR REMLIRF Pphapnaceutical
depressi,ve di sorder., Sone of .the depression in this
pEPIPRSIGH NS SOTRL LAY FAPIRil At hyaahees that

re%resentin %EP[]e di,seases associated, W th denentia

3ChndSn &TPESIEE ﬁsﬁﬁ?t}éﬁm’bs‘? PheT s 5o ntigh

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.

BACKGROUND ART

The number of people with mood disorders such
as major depressive disorder, and exhibiting wvarious
symptoms of depressions is increasing every year for
15 numerous reasons such as social stress, unemployment,
disease, and poverty. Depressgsion is a major social
problem throughout the world. For example, in Japan
the occurrence rate of depression in the generation
older than 6% vyears is 5% or more, including major
20 depressive disorder. Some of the depression in this
population is associated 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., .jmpram ne, desipram ne,
anitriptyline etc.) have béen devel oped that act to
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or treating patient ufferlng rom nood
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di sorder. However, these drugs have side-effects such
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consti pation, recognition disturbance and the |ike due
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side-effects such as, orthostatic hypotension,

5t galepesandi a and the 1ike on the basis of
al - adrenor eceptor antagoni st activity; side-effects
such as, sedsdtricen,thengesdised iof 190 byl awdie and
the like on the basis of histam ne 20 Hl receptor |
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i nhi bitors_ have been developed |ncludu§$ but not
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However, these drugs have gside-effects such as the
following: dry mouth, hazy eyes, dysuria, constipation,
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 o;-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 inhibitoras have side-effects such
as recognition disturbance, sleep disturbance, and

excerbation of anxiety and agitation. Additionally,

these inhibitors also have other gide 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 synpto on the basis of these
side-effects are quite serious problens in the therapy
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Yaymda M t suhi ko, Ueshi ma Kuni toshi, "RI NSHOU SEI SH N
YAKURI ", Vol. 1, pp 355-363 (1998)). Although the nood

di sorders ingbHding rdepeASEhan 6RE fBbAr ddeprasskveuch
di sorder are heterogeneous di seases, and the causes
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Although the mood disgorders including
depression and major depressive disorder are
hetercgeneous diseases, and the causes of these
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. 2%, 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 gelected antidepressants (Nelson, J. C,

et al., J. Clin. Psychiatry, 55, pp 12-19 (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 (lnoeu Takeshi, Koyama Tsukasa,
"RINSHOU 5 SEI SHI N | GAKU', Vol . 38, pp 868-870
(1996)). These patients aretcal l ed as refractory
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can be severe. hbm1therapeutic trials involve proposed
copht hedc sheraptatlodi ag aasfahypbegl daptrepsyochopatients.
drug, such as ol anzapi ne, which is an agent for

treating forIschbmephreasa tamtipigchbbek ghegppy20s used
together with an antidepressant drug such as serotonin

r ebpt bkeat nhebragkofrEPdepgezsiogn, wpdogheigdficacy of
W99/ 61027, W99/ 62522, U.S. 2002/0123490A1 and the
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(SpRRI¥Eedys1. 2, pp 979-984 (1999)). Additionally,
psychological anguish experienced by these patients and
their families concerning the use of the electric shock

15 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),

20 together with an antidepressant drug such as serotonin
reuptake inhibitor (EP 0 367 141, WO 98/11897,
W099/61027, W099/62522, U.S. 2002/0123490A1 and the
like). However, commercially available atypical anti-
psychotic drugs have significant problems relating to

25 their safety. For example, clozapine, olanzapine and
quetiapine increase body weight and enhance the risk of
diabetes mellitus (Newcomer, J. W. (Supervised

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 td hyper gl ycem a, di abetic
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the risk of severe arrhythma on the basis of
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Accordingly what is needed are new conpositions .
usedutr#brdieebipagtrobledPabigaEs, wabhpdiapetesgr mpllitus
depressi on and maj or depressive disqrder whi H,are
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effects associated with prior art compounds, .
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Cof98§£§£88§ef8£h5ﬁ8@§iEﬂengggk of gevere 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 Mitsuroh),
"RINSHOU SEISHIN YAKURI", Vol. 4, pp 483-492 (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

side effects associated with prior art compounds.

DISCLOSURE OF THE INVENTION

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 depressive



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 adnin?stering to a patient

W §hssHgh,-di sorder a pharmaceutical conposition
conprising at |east one carbostyril derivative that

i's a dopam nengepetgahe §M%bﬁﬁuo§t?beﬁa@e kBlutions to
conbination with at | east one serotonin 10 reuptake
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preferred carbostyril derivative of the present

i et i @nsbhakrkssacHopantiapreesabani majpst eepressive and
stabilizer is aripiprazole or a netabolite thereof. 15
SAnohéetikeetenr bd caebostlyefifedeivedlyi by efintingdstering to
present invention that is a dopani ne-serotonin system
stabpht zenti winhnetabotliiserderari phpraaceatdghled
dehydroari pi prazol e, also known as OPC 14857. Q her
suehmpesabbPnt esMBE1gANEi pEaz6REti ABPUGATORISERTA 1t he
20 _present invention are shown in Figure 8. Preferred
netapbyt&¥eakBakhdfndi ACRPHEPE ~§SrREPEAT e EYEY e
follomifg desi gnati ons: OPC—14837, Dgt1458, DNL145é, .
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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-serotonin system
stabilizer is a metabolite of aripiprazole called
dehydroaripiprazole, also known as OPC-14857. Other
such metabolites of aripiprazole included within the
20 present invention are shown in Figure 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, alsc called 7-{4-[4-(2,3-
25 dichlorophenyl) -1-piperazinyllbutoxy}-3,4-dihydro-
2 (1H) -quinolinone, is a carbostyril compound and is

useful for treating schizophrenia (EP ¢ 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)-I -pi perazi nyl ] but oxy}-3, 4
- di hydrocarbostyril, Abilify, OPC 14597, OPC-31 and
BMS- 337039. Ari pi prazol e pozsesses 5- HT1A receptor
agoni st activity, and is known as useful conpound for
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serotonin 5-HT1A receptor and as an agoni st or
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Aripiprazole is a dopam ne-serotonin system
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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 is 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 venlafaxine, milnacipran, citalopram, fluvoxamine,
parcxetine, sertraline, escitalopram and salts thereof.
In a preferred embodiment, the pharmaceutical

compositiocn 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 conp03|t|8ns of present invention
conprising at |east one carbostyril derivative with
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5 at | east one sefotonin reuptake inhibitor in a

phar maceut i cahkyna¢eeptakbeseibher oftyreeca@mniestiibn
one dosage form for exanple a pill. ternatively the

atcdepsisOng aarbeskyr bhedekirvakiye il Herdéthitdiisy watha
dopam ne-serotonin systemstabilizer and the at | east
10aonevseyotonandopaptiakesenbibntar syey ehe stabddpaeat end
dosage forns, each in a pharnaceutically acceptable
STanti beasThese sompbshinomsuptekednnhibtéoed ino aa
patient with a nood disorder, particularly depression
orPh@F@@C@EblééélYea§C§BE§bﬂe carzacanbait bendoibsags in
15 reginen effective to treat the nood di sorder.
Ac‘é%‘? dipgpge ferms Sﬁrosfce@Plef at Ré Lpr es @At eTIAFdivElonh the
to vide a gharnaceutlcil osi,tion seful, fo
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carrier. These compositions are administered to a
patient with a mood disorder, particularly depression
or major depregsive disorder, in an amount and dosage
15 regimen effective to treat the mocd disorder.
Accordingly, it is an object of the present
invention to provide a pharmaceutical composition
useful for treating a mood disordé&.
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 cogposition conprising at

| east one carbostyril derivative with activity as a
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serotonin 5 reuptake inhibitor in a pharmaceutica

aceeptabheovEaE hekompbeheliBnt RempaiRASLY bl 1east one
derivative is aripiprazole or a rnetabolite thereof.
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provide a conposition conprising at |east one 10
cagdbostynih desteat s¥abWMitibeachind by dzagtdopanise@otonin
serotonin systemstabilizer and at | east one serotonin
 enptpkekenhnhibotornia phahaacectutdkckhy lac aepteptakbdle
carrier, wherein the carbostyril derivative is
ar¢prpiarol ehandinheheersrbretyredptiakd viathvie tier i s

15 cital opram Yet another object of the present
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| east one carbostyril derivative with activity as a,
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serotonin 20, reuptake inhibitor, wherein the
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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 composition compriging at least one
carbosgstyril 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 itati ve
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i nventiron to use of ositifon usefu
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a nedi canent for ?reatnent of a npod di sorder, wherein
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di sorder. It is another object of the present
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conprising at |least 10 one carbostyril derivative

i hbodcdivbtsleasia dhpaprBpagacobanbl ayskdicament for
stabilizer and at | east one serotonin reuptake
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the preparation of a nedicanent for treatnent of a
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a dopam ne- serotonin system stabilizer and at | east
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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 ancther cobject 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 object of the present invention
ig to provide a use of a composgition comprising a

25 carbostyril derivative with activity as a dopamine-
gerotonin system stabilizer and at least one serotonin
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 pharqgceutically accept abl e
carrier in the preparation of' a medi canent for 11
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carbostyril derivative 1s aripiprazole and at | east
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anot her object of the present invention 5 is to
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10 for treatnment of nood disorders, wherein the
calbastyoné derbevatyvélwdehmimetiviet wish acidpdmiynes a
serotonin systemstabilizer is a nmetabolite of
arfppprizetr segabonsndergdervaptpbplazere andret1485FL, one
DM 1458, DM 1451, DM 1452, DM 1454 or DCPP. 15 Yet

anBeHeFoBL]lcEEUBE akRe 1pRebARPTI RRBATEERULASAS Ypr ovi de
a use of a.conposition copprising a .carbqstyril_,
deRFTIPToRIGI EATRLEFVPY THE REGBREALALY S&r 6t Bifittcament

L TROETEb SRS e e o BEF o PR BRREBEN By S0Pt ok

P BLFRES 0L ERIL BeRALRTERL 0, o PRS-
gerotonin system stabilizer is a metabolite of
aripiprazole and is dehydroaripiprazole (OPC-14857),
DM-1458, DM-1451, DM-1452, DM-1454 or DCPP.

15 Yet another object of the present invention
ig to provide a usge 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 accéptable

20 carrier in the preparation of a medicament for
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 mocd 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 d di sorder is depression
or major depressive disorderT 12 |t is another

obj ect of thgtpggsgggthg¥egbh%%tt%fPE%%gﬁ%e%e%ﬁtH%@ention

for treating a noo i'sorder ™ conpri si

adphnhsbialibon herhoRatbent Xeaihngd APRboddiss @delerof a
conposition conprising at |east ofie 5 carbostyri

degbwpti¥eny hAmaet b¥irhYias 2cdePARNtS W i@hOR hood
system stabrlizer and at | east one serotonin reuptake
I Nhi Bbtaeri 8faaphampaest baalkloyhpadedpioahlce 1 ecatr otk

It is another object of the present invention 10 to
Progrdesayeeihddriioanttiveatving actiedtdi s@r dedopamine-
conprising admnistration to a patient with a nood

di serdeonoh aysbepostbbddicenpensi ag deassasneomerotonin
carbostyril derivative with activity as a dopam ne-
sereubhfhesyshéhispabin aephasmageutdast lonacseprdediion
15 reuptake inhibitor together in a pharmaceutically
acEaptaBFe carrier, wherein the carbostyril derivative
is aripiprazgle. or a t abol it e thereof I S anot her

object of th&SptEsBRPPRTeRPIGHT €5 'P'a‘tgsg%tlﬁaf&ntion

1 S FERVARR LGP R H5rR R 20HISh S0
comprising administration to a patient with a mood
disorder of a composition comprising at least one
carbostyril derivative with activity as a dopamine-
serotonin 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 administration 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 serotonin
reuptake inhibitor together with a pharmaceutically

25 acceptable carrier, wherein the carbostyril derivative
is aripiprazole and the gerotonin 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
acceptable carrier, wherein the carbostyril derivative
is aripiprazole and the ser dtoni n reupt ake i nhi bitor

I S: oCj t ] 0 r Lect o pr

| S1CkbaRORLAEL 3 KLLLAROLS! OBLEGhoOL hBAPLEREOer
MO0 gl $8LH8T 5 ab AREL hPIoAIELNESLERLEAR hech RAkbER'
with a nmood™ disorder of a conposlition conprising at

| e@sboPAer ear90§baﬁbbgie%hvegmgeiyiha aet h¥hky ased
dopam ne 5 serotonin systemstabilizef and at | east

ONEasBEOtPRLD deeiphekeei Wthi bEEivAte as a dopamine-
phar maceutically acceptable carrier, wherein the
Tasbpstynih desteat byebidisermahdbati teaet one serotonin
ari pi prazole and i s dehydroari pi prazole (OPC 14857),
DMrddpBak &M AU b i t Ot 1452, phbkrhdbdubical1PCREceletble
anot her object of the present invention is to provide
a perhoerf owvhereani hhenapobodeprédsiderivdidvrdes a
conprising admnistration to a patient with major
deprealeletdi abr deirbprazedaposiit isndebwprraragipsagple
| east one carbostyril derivative with activity as a
dopfaRFnkd&2f bt oRtinl 498t ellistabily i P¥r 14Rd- aPMl‘ié§f* BFe
1I§%@§%?nin reuptake inhibitor in a pharmaceutically

c able carrier, wherein the nood disorder is major

depressive d&éQrggéther 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 composgition comprising
15 at least one carbostyril derivative with activity as a
dopamine-serotonin system stabilizer and at least one
gserotonin 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 stabilizer 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 derjyvative with activity as a
25 dopam ne-serotonin syste tabilizer and at | east

ong, §8H9LARI B FeYRLAKE RG] MaBor depressive
pharnmaceutically acceptable carrier. It is another

objesbr@brt BEmPLes8RY OARLIsFatd o R PTOWAS et with
nmet hod for treating maj or depressive disorder

Compfibgi AgpaeRkiivet Hakioadelo oF RAldRPosMdidbn MinPrising
depressive di sorder of a conposition conprising at

| east 1eaetcankoshybblstgeriily dleinieranitie adithyidatiastdy Bs a
dopam ne-serotonin system stabilizer and at | east one
Sedopaminersapbabainnbiyisiteor stedpditieremiaiid et least one
pharmaceutically acceptable carrier, wherein the
cagbostynih derptakievénhdbation moaeshernmwidhet abolite
thereof. 10 Still another object of the present

i nearmaaeuticadlyr e¢iceptabhet KedHer + mMéEteid: rdjcor
depressive _disorder conprising admnistration to a _ .
paE?EFPSRVFhl ﬁﬁFéVaHéHPe§§i@§%ﬁ¥9ﬁQﬁSlQﬁ°§aa metabolite
conposi tion conprising at |east one carbostyri

de 95??%e with activity as a 15 dopani ne-serotonin

ystem st abi |,iz and. at | east one rotonin reuptake .
LN bt or i nok BhaPRRELEEI GRS Do PCalira oLl | et ion

wheg el gpﬁvgagbgs&gghhdd FOLY AV 1 S nfd T AU iVe
ari pi prazole and i s dehydro-

disorder comprising administration to a patient with
major depressive disorder of a composition comprising
at least cone 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 to 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 ments and tRé 25 attached cl ai ns.

DT G el r EPTRSTE YT Por SHEL AF LPHRFREGT SnPerere A
| d Ref Ex
A R, BRI L8

the ari pi prg@%&rmﬂ”@ge O ane L I FRLET iS02q;, M)

Exanpl e 4. re 3is t e po ay di fractlon
di agr g of 1 h fék@l@fﬁgQLStoﬂfBBEaénthéh“ﬁ@fb&ence

Ref erence Exa ure H NMR spectrum
5( MEGH gM5) 10 of the Anhydrous Aripiprazole
Crystals B obtained in Exanple 1. Figure 5 is the
powder X-rayriihfeastignchdi pgwaarok-irhe Anliydaetson
Aripiprazole Crystals B obtained in Exanple 1. 15
Fidjuagrd&misf ttiee &dhepipgaavieehydebdef Repbnbiaked in
t hernogram of the aripiprazole hydrate obtained in
ReteferncecExdampiel8. 4Figure 7 is the powder X-ray
di ffraction

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
cbtained 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. 8Some 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,

DMVt 1431 coul d be 25 forned H¢5N-dealkylat|on of

DM 1451 and DM 1459. DETAI LED,DESCRI.PTI ON OF THE
|h&%¥ﬁ?EﬁP%h80Bﬁﬁﬁﬁ§8eﬁt ¢ar cORFESHEHT PR SIng 2
pr 6 n entl rises a fir ngredi_ent
o%%?ﬁés% rli éer% F§F%FB $a9|v3 % ag%ngéserotonln

dogggglengﬁéBE?QEQr éﬁﬁtS”EEE%%' 5§&Sp?%§§ %ﬁ&%ﬂsing a

I ngre ng a seroton In

'nsér@@éﬁﬂﬁc§ghgegk5y15h§5§%8&ab5%_%a %h?%aégﬁ%lcalﬁ¥

phar maceut | cal onposi ti ons he present 1 nventio

Ar godsptHb1Enchkeaking Tﬁgdph@k%@%@%%%cdlngbﬁﬁdﬁlt1ons of
depression and maj or depressive disorder.

phengegegtefial i60aRESbh are LBeflLlr Sh t&@@%&m@nhmoﬁp
The first ingredient conprises a carbostyri
dediyattg¥esacihydudsng depassaeoneandomarosy sle@hessive
stabilizer. Such carbostyril derivative has activity
asdamomgeni st or partial agonist at sone serotonin
receptors and sone dopam ne receptors, preferably as
an 15 agoni st or partial agonist at the serotonin

5- HTlA]nreceptor and as an agoni st or partlal agonlst
at :\ % A 0ed ! &

are described in U S. Patent 51006 528 and U. S.
]Ibubllshed The first ingredient comprises a carbostyril

derivative active as a dopamine-sercotonin system
stabilizer. Such carbostyril derivative has activity
as an agonist or partial agonist at some serctonin
receptors and some dopamine receptors, preferably as an
15 agonist or partial agonist at the serotonin 5-HT1A
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 feollowing formula (1) are used:

\\.

E 0

Cl Cl

domer 4
2/ 4



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: | HO C1L C1 O /(CH2) 4 NN 17 wherein the
car bon-car bon bond between 3- and 4- positions in the
carbostyril skeleton is a silfgle or a double bond. In
a preferred enbodi nent hi s, act.i vi of .5 th

cAPREEE YR | T Rer Ry aPTyEAF BORe PRR BB h IR 0P AT el AT

agonj st . the 5:- HT1A recept goni st

oder it 1 80ent 8 OBF FREbESERrThe SR PReRoE8, Halhyre ov @
In referred enbodi nent, the carbostyri
dé??@ggécgé?g'be used as a first conponent in the 10

present invepfi Qngkéfe&kehpé%ehgmeae_,atﬁ%?aek&%ty of

derivati ve thereo Metabolic derivatives o

Al ¢ R PERZOL S PEL UdBr Vb aLe RBt aki Bht 8doh9st or partial
dehydroari pi prazole, also called OPC 14857. O her

meiabei £€ gertMat Fves1af rackpipiazabieannabude shubrar e
15 not Iimted to the chem cal structures shown in
Fipareiad asofPex 1485FheDibpdn8neDbt 14&depDivk 1402t ype. In
DMt 1454 and DCPP. All of the aforenentioned
caahoshgripreferredt embedimgnbe bhedcasbastivrgt
conponent in the practice of the present invention.
20de¥ipibiveote, bal yeedakbed fifat[goppogent in the
10 present invention is aripiprazole, or a metabolic
derivative thereof. Metabolic derivatives of
aripiprazole include but are not limited to
dehydroaripiprazole, also called OPC-14857. Other
metabolic derivatives of aripiprazole include but are
15 not 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-piperazinyllbutoxy}-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 is 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)-l-

pi per azi nyl ] but oxy] - 3, 4- dihﬂd&ocarbostyril Abi lify,
OPC- 14597, OPC-31 and BM5-337039. Ari razol e

pOSB@YE e8s 52 FﬁﬁﬂfPécéﬁF‘BPuﬁaoﬁP& ta%?-x‘zﬁﬂytyaﬁ& PS 18

known as usef ound fqr treating t S
de ?B%%?%hoanﬂnaeF?gEESFVIMe ?BgsﬁsﬁonsUéﬁgﬁ 8
endogenous depr essi on

anFUREST RS [oE B2 0BB42IAOL S HFRRR “BLCRY . "praneot
Rtk ggeAgﬂ'ec?%boﬂz299849%&551§A}Ban%hp'aﬁf e %s,ent

S an agoni at “serdétonin receptors and

yoﬂﬁﬁg?SaFES eﬁbeﬁ?oléggl§ﬁ&iWaSA§ﬁgﬁggﬁhéﬁeoha%a%Uﬁ¥v1ty

he sefotonin 5 receptor and as an

agepi sh Qéonﬁgﬁthéls@geebﬁﬁnakebgﬁt@QEaﬁhﬂedB%amlne
receptor. 10 Aripiprazole is an antipsychotic drug

haykpg tBEE/nBﬁEaab%§1aE aatl kgbnwekchr paditfibar @ljonist at
ron1tﬁat of other atypi cal antipsychotic drugs
(Gthedséroﬁbneh sl HT1AArehepenTPayIdhibat Ay, a8@ML@L, cpp
974-977, 2003). The avail able typical and atypica
anpepsyahotgondsugatathel Bogsmaneafoniretsphort he
dopami ne-D2 receptors. In contrast, aripiprazole acts
1@s a partial Azgpabsazalet he atopakipeypRotdcerald (tBying
| shi gooka Jyunya and I nada Ken, RINSHO SEI SHI N
YARER| meybRnigm g §6530P6th162‘06f) difggrend, frompthat of

al ., J. Pharmacol. Exp. Ther 30
other atypical antlgsychotlc drugspQGrunder, G. et al.,

Arch Gen Psychiatry, 60(10), pp 974-977, 2003). The
available typical and atypical antipsychotic 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-
serotonin system stabilizer (dopamine-serotonin
stabilizer (Burris, K. D. et al., J. Pharmacocl, 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 belonging to neM/categor39defined as a dopam ne-

it:%ﬁfﬁ’ el vt e ioff%#‘g@’ PoINO o GFRRESFT Gepot
18Ty B B ey Pac 0 20 {81 up S Bl o - 265) .

et al., Arch Gen Psychiatry, 60(10), pp 974-977,

2003). Methods of Preparing Aripiprazole Aripiprazole
anMktdidds psBzetepanei mpohr1eSptazobebe used in the

present 1 nvention nmay be any of form for exanple,

free bases, Zwlyimrabbbesand aviepyprygpelefmetabeiates to
hydrate, salts (acid addition salts, etc.) and the

5l ikee. uglerbnn ofhe exesent nknvARhydr oudY APE pRPYagsl Eorm,
Crystals Bis a preferred form 10 As to nethod for
rn%%%u@#@ﬂﬁl@yA@ﬁ?@r%@%esAwP%lbW%%BFéS@?yQFaF§EB¥ Eype of
exanple it is_prepared b heati ng_ari pi prazol e

hy At e Y PRt onsse 1 0 éﬁlfﬁéz@ glF&g?a?@i"AsThgtc') and

ari.pi zol e hydrate havi ng t he 5 si cochem. ca
pﬁggéﬁﬁﬁgi'sﬂ%&ﬂn$n°f€§h@5?5?05§5'féppga§9uf1§rfP135§Z°le
an,endot-herm c_cury ich,i ubstanti al | i dentica
CREHHE ot o e PR o ’

ernogr avi
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
follows:

(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. Specifically, 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-ds,

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 '"H NWR spectrun1mhich is 25
substantially identical to tafe ' H- NVR spect rum

( O d6, TMS) sho gure_2. S ecifica

hes™3 SESCLEIALtGr POFRE Bhakebar15350P 6d pAim AP

ﬁ87%1%%8 gﬁ?]%ﬁ} 4%?25 %fZ 46 n1%?,ﬂ?5%4§_?:26 ppm
J F%H 8%§§P’5 6. BPBpnif tkq ﬂHhﬁzszﬁﬁpr"bggppm

ppg%égd 3574tk ey o psénFEa TEy 9008 8P Dand.
5 NG . szdp}f@ﬂdéo 90_ppmy fis, 1H). &3kl bptﬁaS(da pgwiera 4 Hz,

X- T ay raction 10 specfrum which is substantially

identigak #9,the) powdes pymr a¥, dif Eracti e, spegtromia-
shown in Flgure 3 SpeC| ically, it has
charagtgpmsine prAkS7aps20.3212pMh, (m]152#4) 2Ad3,1018.00ppm

18.6, 22.5 and 24.8. (4) It has clear infrared
ab¢oy ptHpn bands at 15 2951, 2822, 1692, 1577, 1447,
1378, 1187, 963 and 784 cm 1l on the IR (KBr)
spectrum (5)3)tIhaBaa &epavwgert kekeysdiéfghcsdom or
| ess. Method for preparing AWIE prazole 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
cm™t on the IR (KBr) spectrum.
(5) It has a mean particle size of 50 um or

less.

Method for preparing Aripiprazole Hydrate A

20 Aripiprazole 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 onal

mlling methods can be used to m || conventional

ari pi prazol e hydrate. For exanple, conventi onal

ari pi prazole hydrate can be mlled in a mlling 25
machi ne. A widely used nillidg machi ne such as an

atom zer, pin m| Let. mll or_ball.mll can_he used.
Arong-of 't heRed Rt ibng, b spe L R cpilhing “A0adfe 1388
Regardi ng. t he_specific mlli 1tho en-UshRe_
R e R e e ok

C €, e, 0Bl NeAXI far.ex €, oW LRaRp1
et el ROSIRI N AL (he REIARERS: okl LRafpre,

L (N & THEACAN: RRISACLE $62§00fphhenar hpkekazal Bole
hydrate A obtained by mlling nmay be normally 50 m or

sl es5ze hEfELr@bhy. 30 pmor |l ess. Mean particle size can

10

15

20

25

be ascertained by the particle size neasuring nethod

10 descri bedriherwéanf bertiADBY gt geSofr thepadipliprazole
Crystals B "Anhydrous Aripiprazole Crystals B" of the
priegirdt e Ny estbt dhnddviey t hiel phygi weghbei nakmpl dpebdi pa or
given in (6)-(10) below. 15 (6) They have an ' H NWR
spests urpndfehalbby 3Gbgmanti beky. i ddaancphrtdclpesize can
1H NWR spectrum (DMSO-d6, TMS) shown in Figure 4.
Shidseartyineddyy helve perbiateerisei pepeyksngt method
1.55-1.63 ppm(m 2H), 1.68- 1.78 ppm(m 2H),
2.%@%%@%&%{%% ©Tp 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.

(6) They have an 'H-NMR spectrum which is
substantially identical to the 'H-NMR gpectrum (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
(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, 1lH), 7.11-
7.17 pp {(m, 1H), 7.28-7.32 ppm (m, 2H) and 10.00 ppm
(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, 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), .04 ppm (d, J = 8.1 Hz,

1H), 7.11- 7.17 ppm (m 1%0, 7.28-7.32 ppm (m ZFD and
10.00 ppm 25 (s, 1H) . (7) ?fhey have a powder x-ray

di ' pe c dept Lgal
P R R
Figuree p.1826° ppesisbcabbyszot By ﬁ@V§°ChafaCtef|St|C
peaks at 20 = 11.00, 16.6, 19.3, 20.3 and 22.1. (8)

They have cl €&t Theyahaveabseapt inhrbaadsabaprp94sn bands
2812, 1678, 1627, 1448, 1377, 1173, 960 and 5 779 cm 1

orRt e? ??%(%@&?'sbézﬁruﬁﬁz?g)l%ﬁ%y L3f7pi 134, 960 and
LIPS NS EoPeRK BEAT KahOU A dRC I N

thernngraV|netr|c thermal anal ysi s

(heating rat 695%1%9) exhigitmﬁyeﬁabtbekm@a eak near
endot herm ¢ peak near 10 about 140.7C in differentia

saammmMgl@hlETCnenryhetmegrangmearQCEGIﬁfﬁrethah thermal

snal | partlcle size is required for solid
prififad B8 1 ®n (neehngsTeEBI 2 S/BMA) ot her solid dose

for mul at i ons éiﬁg HALHY LHFbE?é?‘QH' Snéké‘ﬁger a%t eé%”}iéér

15 tions, an p e size Is pre
10 %ﬂﬁoud\/bw@dﬁ@r mr@pﬂfewné\naydé@aﬁnﬁhgpbanazmn@try

Crystals B The Anhydrous Aripiprazole Crystals B of
t hBheating 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 um or

less.

Method for preparing Anhydrous Aripiprazole Crystals B

The Anhydrous Aripiprazcle Crystals B of the
present invention are prepared for example by heating
20 the aforementioned aripiprazole hydrate A at 20-125°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 general l'y about 3-50
hours, but cannot be stated unconditionally, because
it differs depending on heating tenperature. The
heating tinme and heating téﬁberature are inversely

Feéﬁéc‘??fiég%.%g %Ethé ng enpeﬁg g%r%e@tfl ng tinme

onger ure is lower, and

Whﬁﬁl]bmﬁrﬁQ@lénﬁydkﬁﬁ'@ehaﬁﬁr goibschi gher hbﬁ@ﬁnbhﬁlme may
heating tinme is shorter. 23 SpeC|f|caIIy if the

hebei h§ heuper arumeref oar ppepeaably hpdust @4Ahonirs. If

100C, the heating tine may be 18 hours_or nore, or
pr%h@raaﬁylaaoaﬁmzarﬁéurg of ard Ré PREFCL /g WYEFFECaturid

an%BL?kgéﬁé %Ing Ee%t%andlstgelgggtlga Eq%e %@ﬁgbe about

hour's

ANBYHEQYS . ArTﬁépAﬁE?H%oG%VﬁE@E&p%aQEJEh@r &gggnh of the
i nvention can be prepared with certainty by heating

arppepentzolirvapdiahecAnf be alpepar:8 Wwoths catrtali®d@ by
and then heating it for_about 3 haours at 120C. 10 The
Amh?anag %FFBFBFE%BF@ BYEeaPs ABTOr PREVSr dfefours at

| nygRLONSGAN: ALROLDE: ORLAL el RGNS L P siec.

endéed I'S net’hod "may not

1@C@HQ”Aﬁﬂkdr&‘ﬁﬁnA%hTﬁhbraéthbC beyetads 8 8ot chedwrént
for 15 the fornulation, e.g., when drug substance is

beingenpiepaced ﬁbBO|bpeobabﬁaedr1draheshbatu@w time is
fornmul ati gns, rous AW|E|prazoIe Crystals B.c n

bee§F§Bd%Bt§Fh%a fotPﬁé f BPFol G PEGEESs may not

econocmical.
When small particle size is not required for
15 the formulation, e.g., when drug substance is being
prepared for injectable or oral solution 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 unconditicnally 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 heatiridf tenperature. The heating

ti - at i ng . yre i e l.at ed,
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thgnhpatong ateppprakble cgykewes, iandoiokcthehkealelafdng

time Is shorter, the heating tenperature is higher.

24t igpewafi bal hppukf 4t heukeat bng tiénpbeatensiod t he
anhydrous ari pi prazol e crysgals,is 100C, the_heatin

ti MeTREy2beTabdtt 140R6UFES BRETANSt hd™ReSFInGS about 3

%eﬂgg£gture is 120C the heating tine may be about 3 5
ourS” Furthernore, Anhydrous Aripiprazole Crystals B
of the preseptirtR¥enbiren AnAyBiepar agibebrexalRl erytals
heati ng conventional aripiprazole hydrate at 90-125C
The deathageresentsigerstabhyaaboptrepasedndors exarple) by
cannot , be stated unconditLonallé because it differs

dé%%ﬁﬂ?ﬁ% SﬂnHEHFFﬁﬁa%eﬁﬁéPéPEP 91?h@Yﬂ€5FPn6ttﬁﬁél§ﬁac'
heapl ”ﬂeé@?ﬁ?[}@&ﬂée i %rgek@é‘é‘iig‘ pbBkasedo QU Rat i er
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exanpl e, I eatin onger, the heatin

14 esReh8t Uhe kSatewelincafdikfiohhelhedkicagst 1® idifkers
shorter, the heating tenperature 1s higher.

Speepéndangyoni heahenpebenpgrasuperat fhe deathag time and
A Bl P AZOL Enp I LS 5,20 Gk RE1 DT AT Y, MR ™ haR® For
example, if the heating time is longer, the heating

temperature is 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 aripiprazocle 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 belZow. "Method a": Process
f rjn ude crystals_of 5 i pi.prazol.e_ . .
oS Erat Y bR afansRar et s LPEE T fgrion wo.
prepes €4l byswel | - known net hods, as described in 25
Exanpl e 1 of Japanese Unexanined Pat ent Publication
No. 191256/1999-bromobutoxy) -3, 4-dihydrocarbostyril, is
7- (4- bronobut oxy) - 3, 4-di hydrocarbostyril, is reacted
witdadt4@, Bt di chi 02 pphéiyh) prppheniydépapdrabéneSahlushe
obt ai ned crude aripiprazole crystals are
5 echystebt s zeed f condet AnhpliprakelhodrstaPeoesss f or
preparing conventional Anhydrous Aripiprazole The
Met¢roey Hta bl deedr fbed ¢khanelProceedings 10 of the
4t h Joi nt Japanese- Korean Synposi um on Separati on
Technol ogy (Cctober 6-8, 1996). The ari pi prazole

ichis the r%m1 naterlalgfor preparing the

igvgnnéon |s Srefared-iof 15 exanpl e by thhod_c
b Asat d for preparing conventiona

AWIplpraZO|eTﬁnggé§bd 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 preparing the Anhydrous Aripiprazole

Crystals B of the present invention is prepared for

15 example by Method ¢ below.

"Method ¢": Method for preparing conventional

Aripiprazole Hydrate

Aripiprazole hydrate is easily obtained by

dissolving 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 is precipitated as
crystals in the hydrous 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 solﬁ%ht. An organi c sol vent

25 he, hvd
58$%€%$'”€ﬂ£ﬂ%$égais S8orbahotadoEl BRciafrarSione
ﬁgo Eh Zgop%?hgﬁb f05 ﬁé@gﬁlesﬂ@h as
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ano aRor propano
th h
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th&IrﬁQEh¥fE8§HQJn1&é SOBaét fnes&a&ley rdeskbab! ecnlhel is

anount water in the hydrous solvent may be 10-25%

PYpyet Bl 814 hges0buBIE,. @hePhRbANEDLY Ghese tio 20%

by vol une. Aripiprazole can easily forman acid

adgydrens saliventt Rag pbangagest bgakbyuaecedt abke solvent,

acid. As to 10 such acid, for exanple, an inorganic

acod, psetdrablysullbeei coacnd, by ¥pilamaci d,

hydrochloric acid, phosphoric acid, hydrobrom c acid,

etc.; an organipipaszdlsuchnaeasadgt foracad, acid addition

p- toluenesulfonlc acid, nethanesulfonic acid, oxalic

ac$@lt meithcaapharmporuticaldyaaceeprabile acid. As to

tartaric acid,_ citric acid, benzoic  acid, su00|nic
1Oacwche@@ldcaﬁ%eeéﬁ@ﬁ%mfﬁ@dlnsraﬁnép agdd, such as

ari pjprazole of free forns, S addltlo salts
caﬁugggﬁl%eaﬁ§€d BiC¥hE QEPPve V§§P€ Enttc aCl&'

phosphoric acid, hydrobromic acid, etc.; an organic

acid such as, acetic acid, p-toluenesulfonic acid,
methanesulfonic acid, oxalic acid, maleic acid, fumaric

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

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

25 solvent extraction method, dilution method,
recrystallization method, column chromatography, ion-
exchange chromatography, gel chromatography, affinity

chromatography, preparative thin-layer chromatography



conmpounds in the present invention. 20 The objective
conpound t hus 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 nmeans, for exanple,
distillation nethod, 25 solveht extraction method,

dilu cr stal ati.on net hod, col um

chP it Bgr BoRS . EABnBSeEERERYSEERPomat oar aphy . gel

chr omat ogr aphy, afflnlty chr omat ogr aphy, preparative
thin-layer chromatography 27 and the |ike can be

exeiol Lik el INE; RORr FRGEULL £3bnGOPRASLLLAR, R gredlent
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i nventi on, ?nSEHQtQBh oB?HEBﬁkgf'EHébbE%%ehE Y$&en2Son,
the second 5 I ngredi ent. Conpounds function as

se&og@ﬁb@oniﬁUQEngakehhﬁh&gﬁaogaasbasaudaeyt%@e@e@%nd
the serotonin reuptake inhibitors and are known to

Dnengfe@idhPar yCodpblihdsnwhhehaktincAiBAgakhgesetahami n
reuptake inhibitors, 10 those having |1C50 value (a

coneeptakéi onhobitbesdesag behatdebiri hekd aer chenserotonin

reupt ake by about 50%, neasured by the nethod of

anguptabé.innLEMtopsyahdphaenhnoanyp 8neppfl3d3rd3dbry
1993LL the standard pharnmacol ogi cal assay nethod,

i sslabbltinooRendtis5 or lower is preferable. As to

such serotonin reuptake inhibitors, for exanple,

f1 uvoxam ne ABOREt RBRYSETPEORLR| FPUBEke 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 method, 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-pentanone-0- (2-aminoethyl) oxime) ,
fluoxetine (N-methyl-3-(p-trifluoromethylphenoxy) -3-

20 phenylpropylamine), paroxetine (trans-(-)-3-[(1,3-
benzodioxol-5-yloxy)methyl] -4~ (4-fluorophenyl) -
piperidine), sertraline (18-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-
dichIorophenyl)-1,2,3,4-tet?§hydro-N—nethyI-I-

T nact pr an TR N REIOr 2 AR rakE D EPLEE: 2y be

phenwl ci@pir?@ﬁ;psﬁaf&@xyaﬂgs>ba§étskogfsg%tu (an agid

esci tal opram dul oxetine and the I ke may
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formof a free base or a salt (an acid addition salt

Orrdilier AkKednh i t e rmad NSe SELOLORI & rieRtake
inhibitor may be either a racemc 5 nodifications or R

sangbf Bivad i iersr Fhendes okgahbdiseepsake inhibitors
may be either a single use of one serotonin reuptake
i nhi bitor, d&dritkisexasenid neeotakaoiohibbtersfmapebe
serotonin reuptake inhibitors my be used in conbi na
1Gitlr dseinflonesserbtont nseroupetnke Fehpbaker is
preferred. The serotonin reuptake inhibitor can easily
f o N el d @i 10 ovasal of vikeeda pWar arcearecaf | yhe
acceptable acid. As to such acid, for exanple, an 15
i RPRRR TP EHE: HRh iR $oFs cvagi Be weed| tnagpgbina-
hydrochl qric acid, phosphorjc acid, hzdrobronic aci d,
10t 90 an Gigdnh CURI LU LR, TEMR 7S at R PpEPHI iBne-

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,
hydrochloric acid, phosphoric acid, hydrobromic acid,
etc.; an organic acid such as, acetic acid, p-toluene-
sulfonic acid, methanesulfonic acid, oxalic acid,.
maleic acid, fumaric acid, malic acid, tartaric acid,

20 citric acid, benzoic acid, succinic acid, etc. can be
exemplified. Similar to the reuptake inhibitor of free
forms, these 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 basic compound, a metal



sul fonic acid, nethanesul fonic acid, oxalic acid,

mal eic acid, fumaric acid, nalic 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 &#® conpounds in the

present .i.nveption. 25.Anong.the ser ni;n r
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pot assi um hydroxi de, Tithium hydroxide, calcium

hydroxh 86 88d;hhecakbbRacan gbkakbilRt ahrednbeeat @cafhium
bi carbonate, for exanple sodi um carbonate, potassium

£ ahPePaLEncsBEhHALD Bydrsgenmahoazbgenpa-dssate and the
hydr ogencarbonate and the |ike; a netal alcohol ate,

f oliksanpl eesalli HhvohRbhytat e forpekasplemsetiiyimatetiuydate,
the like can be exenplified. The thus obtained salt

f opntassemotdhishatecaptiakbei dlikei tan be sepapdtidded.
fromthe reaction 10 system by usual separati on neans,
and can be fUhehghuspabifaiedd Asltofvka sépseaotonmiand
purification nmeans, for exanple, distillation method,
sorgentakst iabibéhornésheapagrted acrethgd reaction

recrystal]ization nethod, , col um chronmat ography,
19 ofYEkeNahYeUBHRONBEBEFAPAPT GERNES @H@oﬁé%o a H%Fher

o s LSl ot o0 BRIl BBl Ye LI 4R on mean,
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 can 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. Wen aripidftazole is conbined with

at | east one_serotonin reuptake 25 inhEbitor, t he

f oRF O RGS é?ée(rZHﬁ-lPF‘ﬁilPFﬁ&' eRANPILEEAGPIe{Gralopram,
conbi nations: atripi prazol e/ fl uagxetine, .
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aripiptazol e/ m, naci pran, aripiprazole/cital
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n anot her egpodi 0 ' e AV e+
!%ripiprazole?noghggﬁéfa%gkﬁgéﬁﬁﬁgrggftn%y%beé conbi ned
W §{ B 8BF €chhaR+9pepeaLetLani By auRkakecliifl Rhedeof may be
Met abolites of aripiprazole that may be wused in the
PreseninkAveNthoRorBCkuda buk aeeoftehihl reufittage t o
OPC- 14857, DM 1458, DM 1451, Dw 1452, DM 1454 and
DCPPhobisoewn MetEbgliee8. ofinprdpdpehzilesehat may be
nmet abolites nmay be used in the present invention. The
f obbedi hy tshat pressndesovebé iancomoilmgiel dutofare not
dehydroari pi prazole with specific serotonin reuptake
1051imht bt bpsOPRoWEBE , i PM-4468 . b&MiAdedst &G 11d3at, iy

one of DWW 1458, DM 1451, DM 1452, DM 1454 or DCPP, _as
shbépsd and DCPP as shown in Figure 8. Any one of these

metabolites may be used in the present invention. The
following sentences degcribe a combination of
dehydroaripiprazole with specific serotonin reuptake

15 inhibitors, however it is to be understcod 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 OPC-14857 in Figure 8)

20 is a preferred metabolite of aripiprazole. As to
combination of dehydroaripiprazole with serotonin
reuptake inhibitor, the following are non-limiting
examples of such combinations:
dehydroaripiprazole/fluoxetine,

25 dehydroaripiprazole/duloxetine,
dehydroaripiprazole/venlafaxine,
dehydroaripiprazole/milnacipran,

dehydroaripiprazole/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
reupt ake inhibitor, the fol I%Wi ng are non-liniting

ex f.such_corbinations; .
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dehydr oar i pi prazol e/ ci tal opram 31
geﬁ&ﬁ§9§ébﬁ!Qr@éﬁFQ%ﬁtﬁﬁﬁX?E‘B@hydgoaripiprazole and
ehydroari pi prazol e/ par oxeti ne, an

gleBydadaprampr azol e/ sertraline. A preferred enbodi nent
conpri ses a conbi nati on of dehydroari pi prazole and 5
cital opram Method of Treating a Mbod Di sorder
Especially Major Depressive D sorder Patients with
noetdodorfieTsephyngeat MeatleDiswirtibrt hEspernpadilti dlagor
of the present invention. A 10 preferred disorder

t reapedsaive Pheomdehod and conpositions of the

present invention is depression or major depressive

di sorder. TrBataBREScHAPhi ¥eed ddAprdsteaieynbef tegated

conpositjons of the present _invention to a patient
wi YHt3 hBBd°aMBBRdELoBEcRT atNe5PUEFRES S BB 1RR)- or A

JJQ?S%ggggggdd&§ggggét Lgeggegngggh 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 combinaticon and symptoms of the
patient (existence of other diseases beside mood
disorders such as depression or major depressive
disorder). General ocutlines 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 conbination and
synptons of the patient (eXQ%tence of other diseases

CeSbIFaTRET:plbiRhaTEs PGS0 SERLSRRLSTIA JTRGE! s

depressive r neral ‘o nes ‘o

CaBrbSC%?:agghkﬁglﬁ eg%%hkow.ﬁgtguh%g'g%?%nce a day (or

Aripi prazol 8 or a tabolite, such™a

degﬁgﬁeabt@EpEBZQbSuthblﬁégtw@¥%1%5%aggwaéé%%erably

DM 1454 or DCPP: gener al about ng/ oncé a

dayp6Qt 1398U§Oomgﬁoh@eagoabySQoﬁgékﬁh%eOQSdQXQabout 15
preferably about™1 to 30 ng/once a day (or about 0.5

3 oma@pewticé5aSaagjtwi ce a day). The aripiprazole, or a
netabolite thereof, may be conbined with at |east one
of any of thehefaklipwprgz5Res atr theectedadd teandpeseof,
i ndi cated: Fluoxetine: generally about 1 to about 80
10may/ bacecambiayd piechernablpaasbooneldft angbodt tie
nmg/once a day; Dul oxetine: generally about 1 to 160
nmgfohtewingddRIgont80haydraage Fadgpr, ipdaicaitsisl:y
about 5 to about 20 ng/once a_day; 15 Venl af axi ne:
general | y abBltoxgtigeirsgengraliyoabopitngs ty ghput 80
&ref rably ahbout 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 B0 mg/twice a day), preferably about 5 to
about 20 mg/once a day;
15 Venlafaxine: 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/1l
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 ny/once a day, 3greferably about 10 to
aggut'zo ng/ once a day; Fluvoxam ne: generally about
20"3%° 500 ny/once a day, preferably about 50 to 300
ng/ once a 3 .. Paroxetine; ;gen y,about 0
about 50 ny %%%%eglﬁgy,gé?gfg%ggl%EggguF628gtgggﬁguFo
3 e ay, t j.pe;,gene , ~abput
20 FRR0E T ™ prhe ey ABbLER2p0EBThALLE: 3B R pnce
aboui200,pg/once a day. CGenerally, the weight ratio
of the first ingredient to the second ingredient is

ssel ected in dO-epgoidancgemkibiipe abeue- pentboagdut 500
guideline. As to the raftio of the first ingredient
angg idecsegandy, | ppeedieply abotibesbhi est abbgeedbenngi/ence
about 1 part by weight of the forner, the second
i rgréegpent is used about 0.01 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 is 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 presgent
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, capsules, suppositories

or injection (liquid, suspension, 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,
d|S|ntegrators surfactant and | ubricants. The

phar maceuti cal conposition &ﬁ the present invention

T ERarAITOR, PBr oL Pl RACPE pRPARTARICEHE, Pike

flash melt tahlglse B ElgﬁaBFﬂédﬁﬁ thbqgkdformulatlon, a

suspenS| on, enul sion, gran capsu es,

SUPDES i {RE1 86y OF ERLPSLLAN:hhEIHLE, KBURPORSI @Ris field
etc.), troches, 34 intranasal spray percutaneous

paigh Badusse. I | ERampDesasfcPhidehapthesk) takkekrose,
formulation, a wde variety of carriers that are

5K Nepardhi ik ¢h16rideldglaansbe used, Examphesxyadckude

| act ose, saccharose, 5 sodiun1ch|oride, gl ucose, urea,
streaumin} to/) | ¢éoythriveohj t ebrbét gl hr chdkiusorchirbohate,
cal ci um carbonate, kaolin, crystalline cellul ose,
sikael i dexyeitat hene estipleaes; swatier pcéthandl pther
propanol, sinple syrup, glucose solution, starch
scﬁ}&fﬂmﬁn@@ avapesol gEhancl 10P§QPB§S?}WE5F\W[31€ syrup,
cel]lul ose, shellac, nethy| cellulose, Eota33|um

P FRER, S%%wyv?ﬁy|sbar?6|FBBHElaﬁd geRarinperdardon,
1°dr%*§?3§§%°%ﬁfh%ff@iﬂ%?ﬁ%ﬂg%i‘g Ferh ssﬁ@‘ﬁﬁ?rﬁn
Tt O e e et
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 digintegrators; white sugar,
stearin, cacao butter, hydrogenated oil and other
disintegration inhibitors; quaternary ammonium salt,
sodium lauryl sulfate and other absorption accelerator;
20 glycerine, starch and other moisture retainers; starch,
lactose, kaolin, bentonite, colloidal silic acid and
other adsorbents; and refined talc, 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, |actose3%aolin, bentonite,

col I oi dal si&%c acid _and, ot her adsoggents; a

d .
refined tal cl'sF88FaPE, SBEPEEY 5B B* ﬁdeP,Wlae variety
| d her .| I L dt
A S i T O Y e MU L)

i Lo L S

sugar -coated fa elati n-coafed

cogtedetabhglg-a04 tfgér,atlse@aegﬂabk%szinasgmp afl§ other

doubl e tablets and mul'tilayered fablets. 3 n case

Dfesbapi@gesp hkl SraBi gewdati et¥aghntar pbehst hat
are known in this field can be used. ™ Exanples include

gl geDsein) astBsRol ShAdCbtheacpOndbukt eandhakdengdan, agar
vegetable oil, kaolin, talc and other 5 excipients;
gummdrabher pdunsient eyragant hapawdbe, 1igel atin, et hano
and ot her binders; and | am naran, agar and ot her
di si nt egrat ofs aaget hé sh&kpingntoagesvppshaponyg to a
SEggository formulation, a wide variety of carriers
t he@r B baten a10ida vasietrsl 9f caarbéeusethaexanpl ksown
i ncl ude pol yet hyl ene gl ycol, cacao_butter, higher

105 iy Hdre f1eldrSantbpi gked - al EsABPlegeiaeinde

seliPUkpeLie alyceride and the |ike, Capsules, are
esters of higher alcohcl, gelatin semi-gynthetic
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 cellulose capsules (HPMC
capsules) and the like.

In addition, colorants, preservatives,
perfumes, flavorings, sweeteners and the like as well
ag other drugs may be contained in the pharmaceutical

25 composgition.

The amounts of the first ingredient and the

second 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 hydroxypropylneﬂﬁ@l cel l ul ose capsul es

es) and the i ddition, .colaqrants,
prsswg?sg?ﬁvﬁg % pePhdoEanpradsPrRGL ta pib ke siages o
th K I h d
tnEephFREEdt: aretad onabelt anterrd BRETH Bopedare.

?é?%%%ﬁfﬁ ?Ebu@”q EEG3OS§%9@@ bQQQQQQ%Qto%OF%%hfirst

e phar maceut i cal nposition o

|Olr ?ﬁ&%dh@i’l‘énéhﬁnt%e séﬁbh@bh g%@dn%%'tecihe@hfer ‘%'E‘t%l

w de~range dependi ng on eases to be treated

£epgbahtYonabadt pista ze Eﬁ@t@hame%b%E&calp@%&@k@ﬁkﬁon.
about 1 to 30 parts by weight of the first ingredient

and the seconHel Rgeadlenioirn athe ntigtalats cament hen pHidma-
basis of the pharmaceutical conposition. The nethods

f oteadital stoapbeatabnt b€ phar preseeatt iit@entdrpoSrid oot
of the present invention are not specifically
respeccfedalThereenpasiteidon The admpeisstered igependi ng
on each type of preparation 10 forns, and the age,
geddeinaatievetedependingo nnoﬁaphe tY[B"@t pénpr(e@@gfraéeoahd
conditions of the disease, etc. For exanpl e

19 abremg; prf| she| pgai d §en§@§péﬁ§|@ﬁ§6r semdditdieg. of the

ranul es a capsul es are adm ni st
g patient ?gegrge ang condthan fa) t%e disease, etc.).

For example, tablets, pills, liquids, suspensions,
emulsionsg, 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, subcutaneocusly 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 vy, subcutaneéasly or intraperitoneally.

.20 o:ng}og%stgﬁ?q{/.aar}f?j%?fgié&{t %ShIILt‘f:l(BI% rﬁ%{(ﬂ }F%Zélc?rﬁfgistered.
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inhibitors can be provide 1n vivo at the sane tine.

| 1 8, 1RO B L& phLArPasiYEA] dSFbNAFA Y Eok Oget her
Wth a serotonin reuptake inhibitor are contained in

sonedyrdiBeaut | Gald Facle wRoshH | Pl S@dptdbSrations may be
conposition may be adm nistered. On the other hand,
eacimioniestefreebrdro iy i damtert ad i o2 imnsuntsiel ot Ontearvals.
reuptake inhibitor are contained individually in a
phar maceut i dalsggeepafl dathenplharespect i ozl ycompos satbn of
one of these preparations may be administered at the
s&fe tHuessat iinmention dontlerealt sng Tod atjepveving
phar maceuti cal conposition of the_present invention
f SleRGeER Gy ANdNAIRTF AR SR A5FQFIDF HEY ope used
depr.essi ve di sorder be used . 10 relatively in a |,
105 Ry § O SHRpost T3P positseaEposit ion
excel Ieenst efficcegjtc%. Theélﬁ{ ore th con ols(ietti:ﬁg has
f SR SGTRE ST  Und® i €01 | eRpSTero
composition has fewer side-effects and an excellent
gafety 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 accommeodation actions. As a result,
the composition of the present invention establishes
pseudo-homeostatic dopaminergic and serotoninergic
neurotransmission (as a result of partial agonism),
25 which, as a result of neuropathophysiological processes
has ceased to 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 380 invention can be

e T Yxe%s%f@“@%&%r? S B o
h h u
S S A e g
”%%gxt{k?r}fﬂéf&?” %ﬁ &aﬁgl E‘heaﬂfﬂeﬁghn 25

as a re suI neu yS| ogl ca

f
dls repLal wﬂg%ﬁﬁggﬁf%tEBn UnfﬁéQQ 8868355¥or33§s”9861ude,

e treated by the phar maceutica

Corposd td tn &f hdfoPr &88PLLIWENRL 8Brd8r, i At UgesAt he
mood di sorders being classified in "Diagnostic and

StptdStdesd, Manpaboof rdbniat Biserders” defetitih with

Edition (DSM1V) published by the Anmerican

Psgeahitad 1 €e ASPaSt ahs oand Tekkselilked dhsprdéesriedchuderder

5 for exanple, major depressive disorder, all nood

ditswrisersyescédd zoatheche verdiesot dényvedeaent iia wathr

depressive synptons and the |ike. A preferred disorder

t depressmvediwsohdehe present invention is major

depressive disorder. 10 The pharnmaceuti cal sition
10of the presehpe Ph@éﬁ@?%ﬁtF§ahs€P@POFéFlPPeSangenﬁF@Fent

depressi ve
invention is useful for treating major depressive

n

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
associated 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 designing 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
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15

20

25

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 d@mentia, nood di sorder

associ ated with cerebral bl ood. vessel s and nood

diegis §@rr"f‘-ﬂia}towfhgg iRl efhd tHECFT keAndhy Dical

addlgﬁgp to the nethods for treatnent described

h&F&IPSS £di 15 1fr%Scl osure for designing clinical

studies is provided in J. din. Psychiatry, 2002,

63 (12) pp 1164 1170; J. din. Psychiatry, 2002,
3R/ s and J. din. Psychiatry, 2002,

6 — 25 EXAMPLES The present i nvention

Wil be expl g ”eﬂqémgi NM]‘{' s%%t&'ﬂunpxl r&ﬁ%‘sﬁﬁté'd‘%annpqwleso-

Ref erence Exanple and Fornul ati on

sExgnp eﬁs:.ﬁ%é%‘hs @ealtsﬂé GAlandiBifrods are expl ai ned.
Analy i cal thods (1) The H NVR spectrum was

measured in QYE@owid Hyraksimor fiMx-@sok he standard.
(2) Powder X-ray Diffraction By using RAD 2B

di ffracti on pyetiesindgrens aes ud 2O fyc Rl gakbe Benki , the
powder x-ray diffraction pattern was neasured at room

t eraperfatcmerday B Ristaign D€k Ka the | powdebex {85y kV
20mA) as the x-ray source with a w de-angle
g@'}mf(frx@tcé:rlora P tSetn e.mamgneasured at room temperature by

using a Cu Ka filled tube (35 kV 20mA) as the x-ray
source with a wide-angle goniometer, a 1° scattering
glit, an 0.15 mm light-intercepting slit, a graphite
secondary monochromator and a scintillation counter.
Data collection was done in 20-continuous scan mode at a
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
Analysis

Thermogravimetric/differential thermal
analysis was measured by using SSC 5200 contrel unit
and TG/DTA 220 simultaneous differential thermal/
thermogravimetric measuring unit manufactured by Seiko
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 50/minute in scan steps of 0.02 in
the range of 3 to 40. (3) The IR spectrum was
measured by the KBr method49(4)

Th imetric/Diff tial Thermal 20 Analysi
THEFHOGFS ] ot THE/ R PFOFER TP T HETTel  anal ysi S uas

reasured by sj g, SSC 8200 pogt Lol i 4.1 P JELPTA

220 si mul t anedus erenti al

{her ogr avi MHLL LG JRAPHEL OB Lt FEAULASLL Efledifa Bl ko

25 Corp. Sa were placed Tn open

a'm{%{]ﬁs RS @P@&%%siﬁ%”@@@%ﬁ@o 2006t o1 audiy

nitro at nosphere at a heatinhg rate of 5C/ m nute

sa-AMAmaa e WSt fisedh @sal hecShRNEQr da sobshanse. (5)
Differential Scanning Calorinetry

Thed e e Fed rve/ sk iterestphal shepras (anal ysi aghasere
nmeasured by using SSC 5200 control unit 5 and DSC 220C
dipTeredt il csoaped ngl el oinm npdes an@nhéaceédr £doly20°C to
Sei ko Corp. Sanples (5 - 10 ng) were placed in

crad ped b war dueyn pamsogen deadethérena0L heat 209Crahe of
a dry nitrogen atnosphere at a heating rate of

5@ R fuiruta- Algrhhaning weeduasdt #e Shandhpradagd

substance. (6) Particle Size Measurenent
10 substance.

(6) Particle Size Measurement
The particles (0.1 g) to be measured were
suspended in a 20 ml n-hexane scolution of 0.5 g soy
lecithin, and particle gize was manufactured by using a
15 size 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 Cq.). Reference Exanple 1
7-(4-Cho|orobutoxy)-3,4-dihﬂ&rocarbostyril (19.4 9)

a nonohydr ochl orj de. 16. =2, 0 :

o T o SBREnory oo SR Ao Seh oir et he BraqiRY 20 e
to QP O OfyPPL RESLUMLAAT DORAT Begult
di%%gﬁég%g Y%P?4%oﬁ}§§¥g%a%gr, and refluxed foregu e

hourse tfeT e PO §R1LQNac ABDEE EBE fgaRb1PE WBSobtain 20.4
conplete, the mxture was cooled and the precipitated

crystad s22p 69! becli&dpbydhibtt bat henpiphaselerystals
were dissolved in 35% m of ethyl acetate, and about
210 m of weheréehbyl pasetotecszaetipapeavaier éa0Vgll
under reflux. 41 The remai ning solution was cool ed,
ansbit dened esbpvé aved recygsahiluerd Eobhedtedmbyof
filtration. The resulting crystals were dried at 60C
f ztUdndbuascondbhgatn BBedmeghds, degpcofibeduda Japanese
product of aripiprazole. 5 The crude product of
aripeyanzote P3vbeny PeblarabdcabYee wa32PELRYSPal BRdeghe
from450 m of ethanol according to the _nethod
de%%?Vb%angncyaﬁaﬁégeweEﬁeiéhﬁﬁeatpﬁpéﬁtf@ﬁbﬂPoEPPaﬁ to
No.. 191256/1990, and the resultin rystal s, were
1 QRGP ER S0CYRBPUR0S RORTETREOLE GOVEER BNy dPBLyTeld was

arég!gr&z?bg.géy§tals. The yield was 29.4 g (98.0%.

The melting point (mp) of these anhydrous
aripiprazole crystals was 140°C, which is identical to
the melting peoint 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 Joint Japanese-Korean Symposium on Separation
Technolegy, 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 aripiprazoﬁ@ (6930 g) obtained in

Ref le .1 h . di h j
St e L B R S s e S
V‘?Jb‘%ei)fe%f Ca%&&{%éxoe t4e; dpthods ps @sent edy af L hg 4t h
Joint "Japanese- Korean Synposi um on Separation

T l . | rivnt
%fo:fbgr?gé@rso% E%et@i%%)orbﬁ%wm y iﬁcﬁréﬁ%lé)

cool e enperature, and then was illed to 25
nealyd1G1dThe M LGhdl f MEbEIst ahs) Wof eckebbectpdehys was
filtration, about 7200 g of aripiprazole hydrate (wet-
sstiate)se@2 The wet-state aripi prazole hydrate
crystal s obtai ned above were dried at 80C for 30 hours
to obtain G486l 9X1)cofsaanhlydneutornni pE prtheste
crystals. The nelting point (np) of these crystals was
5 c38stH0 s Fuas heylotrthesgrfbaled| i ne form of these
crystals was colorless flake. The water content of the
crystal s werBe confér neentpsnt hef Kale FreehelsnE¥ersd,
the noisture 10 value was 0.03% thus the crgstals

were igimed g e BaRY dF beeheF opgelod, 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 xX-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 FiscHér nethod. As shown in
Figure. 6 ther ravinetricldifferential,thermal

o iRt e BT EA R nto e nof ik LGRLk soaF Py BEMRTs g Tay
ang. . 5C B ehydr at |

o R e Pl P s e PR REeEY HE8raBk phEgented
As j oy Fi 0 - LfEracti :
SRS P, Afh SIPERE JapnlEnBoRIRLaK, b Rob  LbEBE, TPRT gt on
mephogh sxbhPi ted characteristic peaks at 20 = 12.6,

15.1, 17.47° 18.2, 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
sspesteteneé BxamppPeagol e hydrate presented at the 4th
Joi nt Japanese- Korean Synposium on |sol ation

Technol ogy. Bh&eieiphpeakxaaphed4atbecaysprpsaibbe.3 g)
hydrate crystals (500.3 g) obtained in Reference

Exelotpd 2n&d wen eRef eredcbyEnsinpngeas wampl mifiled bynubling a
size atom zer). The main axis rotation rate was set

t osampbooni b davat hesieedatonisentl i onThat Bais 2¥ifpm
and a 1.0 mm herringbone screen was used. M IIing was
fi?@%ﬁ%ﬁoﬁnr%tﬂiﬂﬁ?e§?t to 12,000 rpm and the fee

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

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
15 in this way had a mean particle size of 20-25 pm. The
melting point (mp) was undetermined because dehydration
was observed beginning near at 70°C. :

The aripiprazole hydrate A (powder) obtained
above exhibited an H-NMR (DMSO-d,, TMS) spectrum which
20 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 + DMSO), 2.78
ppm (t, J = 7.4 Hz, 2H), 2.97 ppm (brt, J = 4.6 Hz,

25 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, 1iH),

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 hydratté A (pomder) obt ai ned

WOECR R R e QEH“Z%D?@ 0 Rt T8 ¢ BT 11 VR
§ﬁ2522?2152?¥€ RnibIBEEa81e RIBEALET, YpolliegRdobtained
8-1.78
o&eé%agpgqég%d%£P %ﬂgC§1§§%$§998h eéEEum which was
Suﬁgga%g§§ié§pg§§95%c2% Eo4tﬁeFEowaér4§ura QEEEPHbtlon

ppm (d, =
§5éﬁé@?9%&ggho€n i 8- ﬂl@%re3317zggﬁf%ﬁ%é§%§y, 1Q4h§§m

7. éﬁafaéeeﬁpatiaipabksaaﬂ 30. 001pper (s151Eh, The3° 18.0°,
ari pi prazole hydrate A (powder) obtained above had a

povglese x-zaysdi fhdagti en. speatisupavheeh wasdifferent from
substantially identical to the powder x-fay
di ffie appwaar &-spgctpentshownfi nnmidlied aripiprazole
Specifically, it had characteristic peaks at 20 =
12hgdrdbedsheyn3dinlBigore ¥8.6, 22.5 and 24.8. This
pattern is different from the powder Xx-ray spectrum

1®f unnilled BhepRpiREBKEZRYE! By ET3hewA i(RORAgP e OPLaifed

hagbpHE | BREALBESBT B ROBRRUS Ol B2BAR, 25ago1 . 2355,
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).
Tt 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
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1692, 1577, 1447, 1378, 1187, 963 and 784 cm 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
thernngraV|netrlc/dlfferentlal thermal analysis and a
broad endot hermi ¢ peak (wei §ft |oss observed

60> %%ﬂﬁu{%i %;@%Fé%lf?ég%%@ﬂ b :\ﬁ Sygfied at

endatdrerag€ 168 M af n&éir@ Ahdt & B2 Ol ey &y dfidd Efurther
(see Figure 6). It vvi Il be appreciated that other

effsadiarerdtts 1207 Uses Wildute, appavletrain 042 hbsekg (yield;
skllledlnéhe ar and that the jnvention is_not
| i tedt & A PEBr 3 5PR S BN F Rl @ xBinpl BRese

o B s B B PR G A T e et o

at(mphOQE fiyg B dhours by using a hot air dryer and
further heat ed at 120C for 3 hours, to obtain 42.46

kg (yiel d; $NQY@OW1MMW¢¥J$ Pzt el SrFstal s
These 5 AnQ/ydrous Ari, razol e Cr stals B had a
m9ht aﬁdle&o.émo dgm i SRS LAY BIRO - ds - TMS)

e 0.1
oyt u%@%%eﬁ%%%% B e PO & KB AR M
| geitwrcaln tFiddiee W NMpaperiddam 10 shopmad &hm@tér-
Specifically, they had character- istic peaks at

11884 e@aiymatml A9~ 1 BB 78nppFHY m1.68-1.78 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,
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
which was substantially the identical to the powder x-
ray diffraction spectrum shown in Figure 5. Specifi-
cally, they had characteristic peaks at 26 = 11.0°,
16.6°, 19.3°, 20.3° and 22.1°.

The Anhydrous Aripiprazole Crystals B
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
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2H), 2.35-2.46 ppm(m 4H), 2.48-2.
DVBO), 2.78 ppm (t, J = 7.4 Hz, 2H),
= 4.6 Hz, 4H), 3.92 ppm(t, J = 6.3
(d, 15 J = 2.4 Hz, 1H), 6.49 ppm (dd,
2.4 Hz, 1H), 7.04 ppm(d, J = 8.1

ppm (m 1H), 7.28-7.32 ppnffm 2H) and 10.00 ppm (s,

1%901: aing PUSHAT A Y iaéfr?l Enddehed A i %e:ﬂptﬁ%éke bLbout

above had a powder x-ray d raction spectrum 2

WhaitC h a1 U hist arHd mhddird-iend kel 1 Taf £ 02 thiea P ovikermad
ray diffraction spectrumshown in Figure 5. Specifi-
canalysigey Waw dhdradtars ATipimekecke Quratalis B

16.6, ,19.3, 20.3 and .22.1, The hydr ous Ari pi prazol
YT s TG S A IR AR R4 P bbout
absorpty : : , 5 ,

1357 P17 o o e e T R R

spectrum The Anhydrous Aripiprazole Crystals B 46
obt ai ned above exhi bited an endot herm c peak near

alpeddimplat 2141.5C in thernogravinetric/differentia
tﬁernai anal ysis. The Anhydrous Aripiprazole Crystals

BReafkiraiore @ iaktivey exthitdid exl AT Ze rRbaddetiod ¢ peak near
about 5 at 140.7Cin differential scanning
cadl.oMatetmiyals BrethMexlRdRecept or Bi ndi ng at the 5-HT1A
Receptor 1. Materials and Methods 1.1 Test Conpound
10 7Y.4- [Teg2 Canmicdiiicor ophenyl ) - 1- pi per azi nyl | -

7-{4-[4-(2,3-Dichlorophenyl)-1l-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-
methoxyphenyl) -1-piperazinyl]lethyl}-N- (2-pyridyl) -
cyclohexanecarboxamide, a 5-HT1A receptor antagonist,
manufactured by RBI {(Natick, Mass.} were used as
reference compounds.
1.3 Vehicle
Dimethyl sulfoxide (DMSO) manufactured by
Sigma Chemical Co. (St. Louisg, Mo.) was used as
vehicle.
1.4 Preparation of Test and Reference Compounds
Test compound was dissolved in 100% dimethyl
sulfoxide (DMSO) to yield 100 puM stock golutiocns (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,4Mass.) were used as

P b e B Mt

\Ye} gtg@srggggra§h ve icle. 1.4 Preparation of Test and
Re?erence mpounds t' conpound was di ssolved in

st ock sor ptPord errid BESRBChER ks ok Beef R pivaing

t ubes conhggggng test conpound was 1% v/v). All
ot her referente conpounds 47 were prepared by the

same nethod gskRgadaubke=disici! | .
DVMBO. 1 . 5 Exper?nentaleProcedS$§¥¥%€ﬁ§%§k?%£%?ddyya in

GTerifl Beadengt Assayrfelest abthceeit@@nenLcqmounds 1, 1,
were studied in triplicate at 10 different

cobcehtyabopns0€0. 2000. 1p0b0 abhd 20090 nMO0Forl@0Rir
10000 and 50000 nM for their effects upon basa

[ 365 €&TPs Supondbagai.o [AB]ETEAS Chindeéhy toehbrHTRA. CHO cell
Reactions were perforned in 5 nl glass test 10 tubes
coRtBbraNgsS8 | Repctéonstr wheeepesfidrmgdriixed wilt ylass test

10 tubes containing 8 pl of test/reference drug mixed with
792 pul 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 pg
protein/reaction; NEN Life Science Products, Bogton,

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. 333 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, 0.1, 1, 10, 50, 100,

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



792 | of buffer (25 MM Tris HCL, 50 MM NaCl, 5 nM
Md 2, 0.1 nMEGTA, pH = 7.4) containing GOP (1 M,
[35S] GTP7S (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). Reactiord® proceeded for 60 mn at

T rnl SORre b BEoh A U 11 o N ot Fe &7 Hgnaes
5%%'9?% 3 BNERL Borry BtuRaS¢BoPRE | BPEOEEEpBF tadety -
ai néljé%mmﬂmﬂ%kél b\gpflér&ﬁ) !:nt h% %E%e?‘ir%g%?af) roceéﬁlpecell
PR AL 135 s AL e 1! shompeund

S d [ ega Q ere
SRt g f eyiholgotiily pppranes

09 eingh 11 GROB: nMcﬁsaQ@aeim 5emit §148s éugeéaesﬁeaanmg
of [3H 8-OH DPAT (1 nM NEN Life Sciences; catalog #

NEPH20,0H -gipAfr 3@93@3;51) Spasdt | €orsduinyd tor —ve]:lﬁélé) (8 ul}
Ci/mmol) binding to h5-HT1A receptors in CHO cel

mexdd aneSt€A5A - (20Q) gMpTei el AC1 NENo LnMeM&§s0oence. 5 mM EDTA,
Products, catalog # CRW35, |lot # 501-60024).

Medblanée/ v) 396cdybier acidcubHt ed7i #) 5 nhlgl assayebes
cont ai ni ng 3H] 8- OH DPAT (396 |), test conpound or

10y et eteedesd| zgor ahel binfer AOPBOtﬁNP¢Fﬁ§uFI€13nEﬂOWﬁME

MySHA4, 0.5 nM EDTA,  0.1% (w v) ascorbic acid, pH =
7. qum¥@¢t%gsgysrapld Filtration through Whatman GF/B

filter paper (prescaked in buffer B; 50 mM Tris.HC1l, pH
= 7.4), using a Brandel harvester and 4x1 ml ice-cold
washes 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]1GTP,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 uM 5-HT. The
relative potency (ECsy, 95% confidence interval) and
intrinsic agonist 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 hS-

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. HCL,
pH = 7.4), using a Brandel harvester and 4x1 n
ice-cold washes with buffer B. Non-specific binding
was 15 deternined in the pres®nce of 10 M
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| ete concentration-effect data. The binding
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determined by its ability to prevent 49 [ 3H] 8- O4 DPAT

bi peEngcoupCHdtic ¢Kl , nefkr anes itkateeiptesyalt hivas

receptor. Non-linear regression analysis of the

compesilabadbbrdbhg dauatwes,u¥ed=t dI€ad)cllat € HH] 8-CH-

inhi bition constant (1C50, 95% confidence interval), 5

1QuhPRAT] Kdhe vhREenthat Kénfor (8318 cOMpORME ahah5-HT1A =

occu ies half of the h5-HT1A sites _specifically bound
v - P31, ENPRFECTRETAPFRA) Ly BF LnSSEHTACFECESt 6FET

f Ki % fi.den i,nt er.val
oblnéléé g??? Qy,( tengypgga 1ggrg%51ctgf%?c£cy at the
h5-HT1A receptor were calculated using GraphPad Prism

version 3.00 for Windows (GraphPad Software, San Diego,

15 Calif.).

2. Results
The test compound and 5-HT produced
concentration-dependent increases above basal [*°S]GTP,S

binding. 1% DMSO tested alone had no effect upon basal

20 or drug-induced [*°S]GTP,S binding.

25

The test compound (ECsy = 2.12 nM), 5-HT (ECgy =
3.67 nM), potently stimulated basal [**S$]GTE,S binding.
Potency and intrinsic agonist efficacy estimates were
derived by non-linear regression analysis with correla-
tion coefficients (r?)>0.98 in each case (Table 1). The
test compound exerted partial agonist efficacies in the

65 - 70% range. WAY-100635 produced nc significant



cal cul ated by the equation, Ki = (1C50)/(1+([[3HI8-OH
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 versi 3.00 for Wndows

Thegggggdé§§%oun gag alr‘eproduzl'étli'?allnfib)‘asagL {R%ﬁ%£ﬁ§s

LR .p%%%% RGO B o e ona R ad- AT
ef{ 86&35PQPgbagalevE?, oEo@bQQtEQQU9%ﬂlb§Q5Lh@TQf§ects of
bi ndi ng. The test conpound ( EC50

( €591 =ang- @Zsﬁ“&omﬁ@hﬁathﬁoﬁtWwﬁhﬁiﬁﬂsbsiﬁhlng to hS-HT1A
[ 35S] GTP1S bi ndi ng. Potency and intrinsic agoni st
effécapyoest inatrs vele meémbiruadsby Ta®el bNear Tables 1 and
regression analysis with correla- 25 tion coefficients
(r2)zbe 98hbwnebebowase (Table 1). The test conpound
exerted partial agonist efficacies in the 65 - 70%

range. anﬁlmﬁésseptodumpdund degonkitcatedS®igthafidénity
(unpaired Student's t-test) in basal [35SI GIP7S

bi lpd@gnat tal hs cdhtanreaepbasst ést EHO( TaBle menbranes (ICs,
100635 did, however, conpletely inhibit the effects of ,
5-HT* afd %st9§enﬁ@nﬁadaﬁgﬁ [LBgS}”VGiPVSZBiGHdF:ﬁ’g 6t@8 nM; Ki
h5- HT1A_ 5 rece tors in ranes (Table 2

10rah) bs®1 Fid ° %a?EnEEGQHCBeFﬁﬁPrTﬁ fedt 0 oﬁﬁo&n&s nM)
denonstrated high affinity

Table 1 Potency (ECsy) and Intrinsic Agonist Efficacy
(Enax) ©of Test compound and Reference Drugs in a

h5-HT1A {”S]GTT%S CHO-cell Membrane Binding

Assay.
Drug (95%Egg%f?gence (3 EMEEM) Goodnei;)of Fit
Interval)
Eii;ound (0.872£$25.1s) 68.13 & 3.16 0.986
>THY (1.56 Lo 8.63) | 98-35 & 4.47 0.986
WAY-100635 - - -
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15

bi nding to h5-HT1A receptors in CHO cell nenbranes
(I1C50 = 4.03 nM 95% confidence interval = 2.67 to
6.08 nM Ki 10 = 1.65 nM 95% confi dence interval =
1.09 to 2.48 nM. Table 1 Potency (EC50) and
Intrinsic Agonist Efficacy gme) of Test conpound
and Reference Drugs in a HT1A [ 355] GTPyS CHO- cel |

rans, Ll o s S 1S Rshg ol
E 1%@?%%%%%@@”?9 % 145 ~dhvidopgdund

51 Table t Ppts WG ROO635
versus 1 sél%orwnc@nt%%@%on o?égpgr and est compound
in a h5-HTEA ] Qld, CHO-cel | Menbrane  Bi ndi ng

Assay. WAY-100635 I nhibition Goodness of Potency,
| C50, nM Fit Drug Conbination (95% Conf i dence (r2)

Imtervat)y—5H—+YWAY 0635 2t % P7T4tO
369.7) Test conpound| + ggz ,ﬁ;i)S%;CW ]1% 635Geeduegs of
1®R8F-Fmbination {95% Confidence E;%
Interval)
217.1

5-HT + WAY-100635 (127.4 to 369.7) 0.988

Test compound + 382.2 0.989

WAY-100635 (224.1 to 686.2) ’

Example 3

Pharmacological Test

The forced swimming test proposed by Porsolt
et al. (Porsclt, R. D. et al.: Arch. Int. Pharmacodyn.,
229, 327-336, 1977) ie widely used as to an
experimental animal model for predicting the
antidepressant activity in clinical settings. 1In this
experimental model, a test mouse is put in a cylinder
in which a suitable amount of water is contained, and
the antidepressant action of a test drug is detected by
measuring the immobility time, as the indication, shown
by the mouse. It was reported that the action of
shortening the immobility time is correlated with
clinically observed antidepressive action (Willner, P.:
Psychopharmacology, 83: 1-16, 1984). The crisis of
depressgion is closely concerned with lowering of
serotonin 5-HT1A receptor neurotransmission action, and

the present inventors have found the facts that



Exanpl e 3 Pharnmacol ogi cal Test The forced sw nm ng
test proposed by Porsolt et al. (Porsolt, R D. et
al.: Arch. Int. Pharmacodyn., 5 229, 327-336, 1977)
is wdely used as to an experinental ani mal nodel for
predicting the antidepressant activity in clinica
settings. In this experinefal nodel, a test nouse is
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serotonln 5-HI1 receptor neur ot ransm ssi on acti on,

annmdHiel PieSeithe | PoERG ORSA NBy ewhoundothe {acdst ihed as
52 antidepressive action of antidepressants which

afflecti nd csei@t Oni Tn sylsi enmEane be et eshetldapressive
preci sely wusing prolongation of the immobility tine
perdairarebf viedt iyt 100688ssaht shwis desetrmineédeby taking
serotonin 5-HT1A 5 recept or ant agoni st. The
pridiconyen i Bt iemeot | Amobbl 1 iyt Fhpe pE*?#?ﬁ@ﬁ%@db?Y WAY-
WAY- 100635 is defined_as  the indication. In this
nerfHG35 tie Hit | epred spwb bRy | pRshf 2 eke indication.
anti depressants was_ de éern1 ed by takin

the,
prol ongat i ontdf2 | PALHREEE v ! +%@e &¥f of Efbgeﬁﬁ&t 20 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
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 subcutaneously to
the mouse 30 minutes before placing the mouse in the
water.

During this test, aripiprazole is used in
combination together with citalopram, escitalopram,
fluocxetine, wvenlafaxine or milnacipran. Following such
combination administration, a decrease in the
immobility time (the antidepressant activity) is
observed in comparison with the case of single use of

each one of aripiprazole, citalopram, escitalopram,



10 100635 in the forced swinmmng test as the
indication. In a cylinder (dianeter: 9 cm height 20
cm), water was poured therein up to the height of 9.5
cm fromthe bottom then a nouse of ICR strain is
placed in the cylinder. After placing the nouse in
the 15 cylinder, an |nnnbllﬁﬁy tine of 6 minutes is
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Bl aci ng. the THAREST n TRE: HetRIPTiddonbas T L

et ecéﬁ?né*%btne R s 55‘%%‘?. g TR B,

Qﬁ%}n IR 4201 1 1,52 ek N C&é@fé@ééofht@ﬂ@ther
WI Clta

opram escitalopram fluoxetine,

9 NS A il | DAed PLA: A&t Y selv28y) is

co Ination admnistration, a decrease in the
I @H&éfrdéd/ i r@orﬁﬁiﬁ&ﬂﬁ'@@%&ﬁﬁ@mtﬁ&ﬁidmtdﬁ tBe
observed in conparison with the case of single use of
eaglh N AP Pa Rzoheipsydiabope afrugscétahopsam 53
fl uoxetine, venl afaxine or mlnacipran, respectively.
Fuwldrezap Wien quiétplp o) erispeskdona imopbnpanaphon with
with cital opram escital opram fl uoxetine,
vmmuﬁkp@rﬁmorfhm¢m@tl@¢anVé@l@@@xé@Se0¥nmth@aglpran
immobility time (the antidepressant activity) is
observed in conparison to adm nistration of the
avai | abl e atypical antipsychotic drugs such as

100 Exeeiph @16 quet i api ne, risperidone in conbination

U'I

th ,
Formulation Examples

Several non-limiting formulation examples 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 mg

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.



5

10

i5

20

cital opram fluoxetine, venlafaxine or m |l nacipran.

10 Exanple 4 Fornul ati on Exanpl es Several non-limting
formul ati on exanples of aripiprazole,
dehydroari pi prazol e and other netabolites wth
serotonin reuptake inhibitors are presented below. 15
Fornmul ation Sanpl e Exanple 34 Anhydrous Ari pi prazol e
.0 (! g Starch 131 ngy
Nhgn-'r'f Brét¢se 60 ny Total 220 ny

Accordi A t QE%QQ | his mell-knqﬁq
to a pe Qhaf&ﬁ rg%% i nar é*]the art, the

t abl il ng the above nentloned formul a- 25 44

was %&é&%&%’rﬂ%4 For mul ati on Sanpl e Exanple 2 ¢ ¥

Anhy diQys. AT i pi prazol e Crystals B 5 ng Dul oxeti ngy2Qng
mg Starch 131 ng 5 Magnesium stearate 4 ng Lactose

60 MyaghRisahi? 2 d-zAccording to a common net hod, theng
tabl et = containing the above nenti oned fornulatlon was
10 pnepaossd 60 mg

Total 220 mg

According to a common method, the tablet

containing the above mentioned formulation was

prepared.

Formulation Sample Example 3

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

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

prepared.



For mul ati on Sanpl e Exanpl e 3 Anhydrous Ari piprazol e
Crystals B 5 ng Venlafaxine 75 ng Starch 131 ng 15
Magnesi um stearate 4 ng Lactose 60 ng Total 275 ngy
According to a conmon nethod, the tablet containing
t he above nenti oned formnul atl on was 20 prepared. 55
Formul ati on Sanpl e Exanple Anhydrous Ari pi prazol e

Y8 A TH, WApe P50 4D Siarch 3L ©

he abe e e e ekl 18 epared. | 0 ™
For my &t i 080 | e Exanple 5 Anhydrous Aripiprazol g mg
Crystals B5 ng Citalopram?20 ng Starch 131 ng 15
Magnesiawpist earate 4 ng Lactose 60 ng Total 220189 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.



According to a conmmon nethod, the tablet containing
t he above nentioned fornul ati on was 20 prepared. 56
Formul ati on Sanpl e Exanpl e 6 Anhydrous Ari pi prazole
Crystals B5 ng Fluvoxamne 50 ng Starch 131 ng 5
Magnesi um stearate 4 ng Lactose 60 ng Total 250 ngy
According to a common nethod@® the tablet containing
the ahgve ;nent | orhedfo 1l ation was 10 prepared.
S-S Bt e ydrous Ari pi prazol e

Cryst o, Par oxet ine t.arch 131 ng 15
l\/hgné%%h rﬁ&s%ﬁé%ﬁlﬁfornag%{%c%&%@ rr% Total 220 rrEf;

. flay AN al a

mg
Accorgdi Ng i conmon et hod, the tablet contai nig;(g mg
t he above nentioned formul ati on was 20 prepared. 5
For mgwafdqn Sanpl e Exanple 8 Anhydrous Aripiprazolg; mg
Crystals B 5 ng Sertraline 50 ny
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 7
Anhydrous Aripiprazole Crystals B 5 mg
Paroxetine 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.



Starch 131 ng 5 Magnesium stearate 4 ng Lactose 60 ng
Total 250 ng According to a comon nethod, the tablet
cont ai ni ng the above nentioned fornul ati on was 10
prepared. Fornul ati on Sanpl e Exanple 9 Anhydrous
Aripiprazole Crystals B 5 Esci tal opram 10 ng
Starch 131 ny 15 Magnesi um 8¥earate 4 ng Lactose 60
ny ) ding to a common net hod, the
tabl et Y P Rl i oned formul ation was
20 pr.epa veral non-Ji f ororul ati on exanpl e
é\gﬁv(ﬁﬁ g}rplréz};’olf%z élhedreslafgtg%]rﬁ rﬁ‘ueupt ake n'pé r%g
|nh| e presented below. It is to be
underst oé%’lt it any one of DMV 1458, DM 1451, DM 1453"S
DM 1434 .05, DCPP, as 25 shown in Figure 8, could
substituted for dehydroaripi prazole in these disc osecf3

51 OF MY RteQNSim @ea[:&[ggjl ation Sanple Exanple 10 4 mg
Dehydr dari pi prazole 5 ngy Fluoxetine 20 ng Starch 131

MY Lactose 60 mg

Total 250 mg
According to a common method, the tablet
containing the above mentioned formulation was

10 prepared.

Formulation Sample Example 9

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

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

20 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

25 shown in Figure 8, could be subsgstituted for

dehydroaripiprazole in these disclosed formulations.



5 Magnesium stearate 4 ng Lactose 60 ng Total 220 ng
According to a preparation nethod which is well-known
to a person having an ordinary skill in the 10 art,
the tabl et containing the above nmentioned fornulation
was prepared. Fornul ation Sanple Exanple 11
Dehydr oari pi prazole 5 ng D8foxetine 20 ng 15 Starch

131 nmg _Magnesi um stearate_4 ng, Lactose 60 ng Tot al

220 g AR RERY =';’=----= S 8 the tablet 20

cont ai ni h bov [oned fornul ati on was

pr epar ed. or ation Sanpl e Exanpl e
PR S AR TR L O mpl e Exanpl e 12 > g

Dehydr L Qi le 5 ng Venlafaxine 75 nmg Starchg
131 ngqgi*géﬁgﬁ%ﬁnwstearate 4 ng Lactose 60 ny Totarlg

275 ng #cgpgiing to a common method, the tablet 131 ng
contai ning the above nentioned fomuration was

5or epar aehgnd®i AT subaties Sanpl e Exanple 13 4 mg
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
Lactosge 60 mg
Total 220 mg

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

prepared.



Dehydr oari pi prazole 5 ng Ml nacipran 50 ng Starch
131 ng Magnesium stearate 4 ng 15 Lactose 60 ny

Total 250 ng According to a cormmon net hod, the tabl et
contai ni ng the above nentioned fornul ati on was
prepared. 20 Fornmul ati on Sanpl e Exanple 14
Dehydroari pi prazole 5 ng C&%lopram 20 ng Starch 131
ngy Nhgpesiu stearate % g 25 Lactgse 60 ng Total

C alm L)

contain'ng he above nentioned fornul ati on was
SHYST A

pr epar ed:

FaPtBh#&8nHl e Exanple 15 5 5 mg

Dehydroe%%fgggﬁfgge 5 mg Fluvoxam ne 50 ny Starcb,5 ng

131 ny gnesium stearate 4 ng Lactose 60 ng 10
Total 280, pm,, According to a conmon nethod, the tgghehg
5 Magnesium stearate 4 mg
Lactose - 60 mg
Total 275 mg
Acceording 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 stearate 4 mg

15 Lactose 60 mg
Total . 250 mg

According to a commen method, the tablet
containing the above mentioned formulation was
prepared.

20 Formulation Sample Example 14
Dehydrecaripiprazole 5 mg
Citalopram 20 mg
Starch 131 mg
Magnesium stearate 4 mg

25 Lactose 60 mg

Total 220 mg



contai ni ng the above nentioned fornul ati on was
prepared. Fornul ati on Sanpl e Exanple 16 15
Dehydroari pi prazole 5 ngy 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
cont ai ni ng the above mentiofd fornul ati on was

prepared. 61 rqul at pon_Sanmpl e Exanple 1
Dehyr oar | pi BFESERA™8 g 2SEPTFar e Bocng Che: krbkeFa1
L u t e c al 250
e aEar Ty Phs EB5EL S pn bR kR e g Ipn 425
copt&hQi-8g the above mentioned fornulation was 10
prepared. Formul ation Sanple Exanple 18
Dehydr oari pi prazole 5 ng Escital opram 10 ng Starch
131 ng 15 Magnesium stearate 4 ny

Formulation Sample Example 15

10

15

20

Dehydroaripiprazole mg
Fluvoxamine mg
Starch mg
Magnesium stearate mg
Lactose mg
Total mg

According to a common method, the tablet

containing the above mentioned formulation was

prepared.

Formulation Sample Example 16

Dehydroaripiprazole
Paroxetine

Starch

Magnesium stearate

Lactose

mg
mg
mg
mg
mg

Total

According to a common methoed, the tablet

containing the above mentioned formulation was

prepared.

mg



Lactose 60 ng Total 210 ng According to a common

nmet hod, the tablet containing the above nenti oned
formul ati on was 20 prepared. Exanple 5 Method of
Treatment of Patients D agnosed with Major Depressive
Di sorder Who Were Previously Non-responsive or
Partial |y Responsive to Anti®Hepressant Medication 25

Aripiprazole.is.eval uated a ent ati on  t herapy

i n depr 85BY-85LPE Ri-Eh—ra e essive 62

di sorde r revi 'y non-responsive or

parti al §Hh§§§§ﬁ§Pv€ Fggg%ti-depressant medi cati on > mg

conpri si nin reuptake inhibitors. These o
patientgggﬁ?gg%b%y recei ve therapy through 5 >0 mg

adm ni sggati-gn of serotonin reuptake inhibitors. 133 ng
Patients ranging in age from 18 to 65 years who have
deen di pgpaseduw LR eBR@k depressive disorder and ar ey
receiving therapy with a serotonin reuptake inhibitor
are evalHatedet 0 ensure that they have a 10 baseli m® mg
Ham | t on score for depréssion (item 17) of 14 or

hi gher. Toeky patients with such Hamlton scores 250 mg
receive treatnent. These patients are interviewed to
obtai n a conpkebedird tal aamdmueychedthade Hilst daplet
Aripiprazole is first adm nistered at a dose of 10 15
ot eayaandngntheasbgveo T8O tighgsy farmdadden washe

opi nion of the nonitoring psychiatrist. Aripiprazole
10 prepared.

Formulation Sample Example 18

Dehydroaripiprazole 5 mg
Egcitalopram 10 mg
Starch 131 mg
15 Magnegium stearate 4 mg
Lactose 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 Disorder 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



is adm ni stered to these 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 respond
20 well to this treatnent during the first four weeks.
An inprovenent in alleviation of synptons of
depreSS|on i s observed in tR&se patlents fO||OMAng

nistration of ari razol e as own by.results of
ycitis: %Erv%m%rwfﬁﬁl%a £ Sop P REB AR ot of 95

AL LPLA7R) ccaduh ol phLat) o TheckBULLLOD Lest cLpton

ression’ and neasrrgs src as- clinica I
(AR g Sk GILR  Fllpt UG SRR e R E o The 8621 ©
akad Esh @g 6§ur§éﬁﬁf¥(ﬁééé‘ﬁ§é’tﬁg ';ﬂh{‘BQé%! to one of

ordi nary skil he art, are adnhi nister to these

PRI Sst EXeIh €o b ABEHOSH h Eé@%kaﬁatlﬁﬁlﬁﬁtbﬁgts

with a New Di agnosis of 5 Mjor pressive Disorder A

conbi nati on pit BEnPs Prad@legand agel £86k 19n€o 65 years
serotonin reuptake inhibitor is evaluated as a
t Meiapyatorbelepr @sssndsed pathendjonedbyrdsagnesatlsorder
with major depressive disorder. Patients ranging in
agend (afe oredSivingStyenasy widthre déngnosed weuhtake
maj or depressive disorder are evaluated to ensure
trﬂmhxbpe';orh%xm eviphsetehet¢popsnon Shakethey have a
depression (item17) of 14 or higher, Only patients
10nikasehire Horn seere feE cfqpreFehereht temh2dy of 14

patl ts are 15 nterV|emed to obtain a conplete
y patients with such HamilCon scores

receive treatment. These patients are interviewed to
obtain a complete medical and psychiatric history.
Aripiprazole 1s 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 gcale

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



psychiatric history. Aripiprazole is first
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 admnistered to these 20
patients at a dose of from 10 ng/day to 30 ng/day for
a period of at |east four Reéeks, and up to eight

gfﬁ?qkaﬁlge T RALL BN 20 95PR00, VB O bB! ShifaEIEREi 1

st four e ariprprazo
4 ni . .
Febte B At Tt (Rathe Rl e R e

inhibitor is fluoxetine, dul oxetine, venlafaxine,

m | naci pran, citalopram fluvoxam ne, paroxetine or
sefid@bides The 64 dosages to be used for these

S ' euptake inhibitors are provided el sewhere

| MethSd Rt eMteati@ht Caf | DAL idhes awiphpaarekeDtagnbeis of
adm nistered in one 5 dosage form for exanple a

st alpd pir Beishd el seroiobtrderr eupt ake i nhibitor may be

adm nistered in a separate one dosage form for

exanpl e a t abl edmbThet honi of sérapipnamayeosndr aht least
about the same tinme or at different tines during the
dayne 1¥evdtenivat feepyaka tokdgetesr imcerpibakag as a

ari pi prazole in conbination with at |east one ,
serlirmapn ferupeRkeSShPR biRoP2FAGIHE BEWLHi Siapegsed with
Such, conbinations include without linmtation the

f STATRF rEPTFF by BrdzePEREF uoxBRFHENES ranging in age

ari pi razole/%gloxetine 15 ari,pi prazol.e/ venl af axi ne,
1%H${%@r%§op%/ Yﬁ%%?%rg o-are d?agnosed wiEH major
depressive 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
score receive treatment. These patients are

15 interviewed to obtain a complete medical and
psychiatric 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, wmilnacipran,

citalopram, fluvoxamine, paroxetine or sertraline. The



ari pi prazol e/ cital opram ari pi prazol e/ fl uvoxam ne,

ari pi prazol e/ paroxetine, and ari pi prazol e/ sertrali ne.
A preferred enbodi ment conprises a conbination of

ari pi prazole and citalopram 20 An inprovenent in

all eviation of synptons of depression is observed in
these patients following adfinistration of

I dth t t
RS S eRRCngOF ehrPe GrroERstAngepBFFBFmed
d d aft the d 25 d
SRS AL PP RATER: 5B Bhefs, £b, BhREBAkERE"
F%ggégfglékéﬁ for depreSS|on and ot her nmeasures such
y "SAS, Sinmpson & Angus and Barnes,
commonl y knophe { 9, 208,04,81 di 2hYpEKhlthihi séérehhgn one

art, are admnister ese patients. esul
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reviously Non-responsive or Partially

Responsd ¥egd of Ahhj - depr essmple Medtgbleon The
Dehydr oari pi prazol e, an active netabolite of
aragmijmbzioret ics eapl cated as aboatighbat akmenttifner apyat
10 in depressed patients with naj or depressive

di dof erenwhoimes edpr éngotBeydapn- r esponsi ve or
partially responsive to anti-depressant nedication
10conpri si ng £¥%¥@ﬁthvﬁbmptakéoﬁﬁﬁﬁbﬁP§Wscomﬁéééln9

patients currently receive thera ﬁy throu h
ad%?%ﬁ%@?%ﬁ?%% Hp combination wit east 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 of
aripiprazole and citalopram.

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

25 aripiprazole and serotonin 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 serotonin reuptake inhibitors. Patients ranging in
age from 18 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 (item 17) of 14 %t hi gher. Only patlents

h Ha t Th
pet PRt el oy B2 nC AN PRALEZED oot %ﬁerefé‘onp S

ric_hi [ h Ldes first

adﬁ?ﬁ?ﬁ?g é afa a %%gnglgg %% % ?ﬂgééﬂéncreased
tog gg éggx as needed in the oplnlon of the
nohi Toring psychiatrist. Dehydroaripiprazole is
adm nistered to these patients 66 at a dose of from
10 ng/day to 30 ng/day for a period of at |east four
megkém gadup to eight weeks for patients who respond

s treatnment during the first four weeks. 5

BO\nMéﬁﬁbéVéHeﬂkeaﬁméhlteblfa@laﬁﬁe@lftssmb@maﬂ with Major
depression is observed in these patients foll ow ng

adpipirebsavieoniebraerpihoarelre @y estiowusllyy Noesulespaofsive
testing performed during and after the duration of

ar bpi paazbhelgdRespstisdtvieono Fmd iHaleipress ards Mefdgrcatg.on
depression and ot her measures such as clinical global

i npr essi on ( Behydrebmépipraizels umfang tipife mata te of
(AIMS), Sinpson Angus scale (SAS) and Bar nes,

akar hBSPEAZPALI n &35 3P UABARSPS COMPNIMENGRAPT &SPy

of ordinary skill in the art, are n1n|stereqit der
1Qhé§edBQFF§ﬁ?§ patients with major depressive disorde

who were previously non-responsive or partially

responsive to anti-depressant medication comprising

serotonin reuptake inhibitors. These patients

currently receive therapy through administration of
15 serotonin reuptake inhibitors.

Patients ranging in age from 18 to &5 years
who have been diagnosed 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.

Dehydroaripiprazole is administered to these patients



15 Exanple 8 Method of Treatnent of Patients with a
New Di agnosis of Maj or Depressive Disorder A

combi nati on of dehydroari pi prazole and at | east one
serotonin reuptake inhibitor is evaluated as 20 a
therapy for depression in patients newy di agnosed
with maj or depressive disord&. Patients ranging in

f 18 5 di d wth ' .
08, AT PR Shot B DR b o
h b L Ham | t f d ' [

Totp 5 DRESLLOECLETH LMD 6Bt L L SSRLAFSLERG e
L0 SR L S Ry sTRoS B b9 cne

ps Lat eLG.-hj y. Dehydroari pi prazole is first
adﬁ?%%gtgégg ggéggdose of 10 ng/day and increased to

30 ng/day agpnegdedvihechle iaPhnheRiak ibhe AR RIS of
psychi atrist. Dehydroaripiprazole is admnistered to 5

t h@spreakbisnt $sabbaed9sd oh thewelpafdedty F0130wing
ng/day for a period of at |east four weeks, and up to

ei ghhinneekacion pat aehipsipwhccilespendhewin byoreludts of
treatment during the first four weeks. The
detgdt vagi pepfarokd dusiadnandstdéted thgetiuer tuwionh odt

| east one serotonin 10 reuptake inhibitor, wherein the
seapiphprnarelpt akeinishirbttion.i s Theubretilten test for
dul oxetine, venl afaxine, mlnacipran, citalopram

1G | dopxafthen padorehefietgasugest sachings thdnical global

dehydr oari pi prazole can be adm ni stered
impression (CGI), 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
score receive treatment. These patients are

interviewed to obtain a complete medical and



15 in one dosage form for exanple a tablet, and the
serotonin reuptake inhibitor nay be admnistered in a
separate one dosage form for exanple a tablet. The
adm ni stration may occur at about the same tine or at
different tinmes during the day. 20 Alternatively, a
dosage form containing dehydroaripiprazole in

pon@ig&tégn.mﬁ%hsgt Ieas@ Rngroserogonin reu Ea%%rst

T BT 0P by BASKARY ni sPEPEdrOSheR PESABI Rat ond
h”%é@gﬁigtéPQ&taL'Q*??EEOBFFES Rgghgwnggﬁ increased to 30
ehydroar i pr prazol é/fTuoxeti ne,

ggﬂ%?%grégiﬁééae e;ﬂuk é%é@ﬁion of the monitoring

ripi prazol e/ venl af axi ne,

deﬁyﬁéﬂﬁéﬁPiQE?Zob§593£8§9595§9a201e is administered to
dehydroari pi prazol e/cital opram 68

Hefiwdsoaph i @regohe/ &l g¥8¥agEnerom 10 mg/day to 30 mg/day
dehydr oari pi prazol e/ par oxeti ne, and

detwdr gapépipiazpl &f seeasel Evar Repkef eanadupnbodiedeght:
conprises a conbi nation of dehydroari pi prazole and 5
civadlopr for patieaptsvehentespondl| eeilat tonthfissyrphoment
of depression is observed in these patients follow ng
adiinisyrahe ohivét débydr waekpi pr kel dehwpdrohrivaprezole
nore serotonin reuptake inhibitors as shown by results
10l »fadpbni pgepedf opaeehdur vhghafadl aeeek cRe geratproan

of dehydroari pi prazol e and_serotoni n reupt ake
1G nreppedke banipiser at VBRY e YRetRBNEREBRORAE: TRYPLaKkE

depressl on and OLNCT, [B25U8903860,25 00 oAb S

milnacipran, citalopram, fluvoxamine, paroxetine or
gertraline.
The dehydroaripiprazole can be administered

15 in one dosage form, for example a tablet, and the
serotonin 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
dehydreoaripiprazole 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,

dehydroaripiprazole/citalopram,



and Barnes, commonly known to one of ordinary skill in

15 the art, are admnistered 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®®€n their entirety. It

shpyl d. be under st oo course, that the foregoing
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was originally described by Stetu et al. (1985).1 A

SRS TYsRghded 5 by its tail shows periods of

agitation and imobility. The anti depressant activity

of a test drag Daprdeemeet echedl asvaatiofdestobymptoms of

shortening the imobility time. This test is wdely

usksbssd oran @ xglesereaflain abheaé pavilehtsofollowing

predi cting the anti depressant activity of a 10 test

dragmimi stirati ok sBtdelmgdrodnipipoarcdd drdi the bpe or

perform ng the TST was devel oped by the authors of

t MOYESTSEUO8Y) 112 1r §Dt ke oveldibhterdedfcehanyg by results

devel oped our own device incorporating an electric
10phpfadest g perferneerdering apdt phEebokhe38xP8%k25™ of

C:%ery@fé;%a and 2 Lo personal  Comput o oI IR 8PS nhibi tor

S YRR ok anc sero P
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 spirit and the scope

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



hanging fromthe ceiling in the testing box by
adhesive tape applied 20 mmfromthe tip of the tail.
The duration of immobility was neasured by the
conputer for a period of 15 mn follow ng the start
of suspension. 20 The immobility time for a period of
10 mn (5-15 mn) was eval §dted. The experinments were

c ' in a sound-proof room Aripiprazole was
%13 eOugn 0.5% gum arabi c-0.9% sal i ne solution and
CIEI YA NRS 2 2 ddssol ved in 0.9% sal i ne sol ution.

Ari pl prazol e (3 nmg/ kg) and cital opram (3 ng/kg) were

orally admistefed d@speseid frsc betore was ék@@inauy
of suspension. In this test, the decrease in the 70

| raEd #idad thyestdrd her combi (BSESN. BT ar mpiupazalspended
wWth citalopramwas statistically significant

sSyHerigistiail efHeed par todpasf saninat hohhendf fembbidfity.
ari pi prazole- and citaroplamtreated groups (Table 3).

5 TRed exremick=prigsSirer ladtiettyl of Theesti drsgspensben
test: A new nethod for screening antidepressants in
midse e c iy chprar indet 0gf S5086FE1985Fhe 2jmBebi fiLy time.
and Porsolt R D.; The automated 10 tail suspension

t ddiis A hpiR aridelly dese@eas ofo @K}aﬂﬂﬁ?rh@ental animal

psychotroplc acitivity profiles. Jpn J din Pharnacal
TR Fe el ctAng Tl e2nt E@?EE?%S%F': aﬁPBFBFSXOPg

and cital opra
10 test é}ué)ln é{Hnlcal 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 tc mice 60 min before the start of

gugspension. In this test, the decrease in the



duration of immbility in the tail suspension test in
mce % of Dose Immobility shortening Drug tine 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.+Ctalo. 3+3 380.6+19.7®*nus 24 N=7-9, **p<0.01

hi il
nriar ket PR Ok Bhe hpRRiftERY of 25TaEpBR=YLe witn
CI&P&W%'Q@%S%%*E? egg]o éfgﬁlflch&d%n%&?sk
I
SR éééﬁée%yn%ra.%{’?ﬁg cEiBreRLBel St EBiblpragole-
efafr?&tél@ér@ﬁi&hpff‘éé’&@d gPQuﬁlst argpi@myjreated groups
(p<0. 05, one-way A Wiat we claimis: 1. A

pharnaceutlcal conp05|t|on conprising at |east one
net abolite of aripiprazole selected from

sdetwitk ©aridegy prazol e, DM 1458, DM 1451, DM 1452,

10

DMVt 1454
1) Steru L. et al.: The tail suspension test:

A new method for screening antidepressants in mice.
Paychopharmacology 85,367(1985).

2} Steru L. and Porsolt R.D.: The automated
tail suspension test: A computerized device for
evaluating psychotropic acitivity prefiles. Jpn J Clin

Pharmacol Ther 20,77(1989).



or

DCPP i n conbi nation with at

| east one serotonin

reupt ake inhibitor selected fromthe group consisting

of fluoxetine,

wnbFBH R A, BFE
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phar pgpceutical |y

dul oxeti ne,
cital opram fl uvoxam ne,
escital opram and salts thereof.
claim1l wherein at
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of any one of clains 1 to 3:

venl af axi ne,
par oxeti ne,
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bei ng usef ul

m | naci pran,
sertraline,
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oﬁ@—serotonin r eupt ake

A co
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5. A conposition
for

treatment of nood disorders. 6. A conposition of claim
S5rwhetetn—the-nogd—di-serder+s—depressi-on—or—Raf-oF
d [ disorder. 7. Aco |t| f claims® °f
pressive : P % Hortenin
erein nood | di soosker i3 essi ye T SHNT
di sorder, "al | noqdrdiigorgers, scelgl zrge%n ecsh_JA e din%‘?cf]:ﬁffity
or denentia m&th depressi ve |synpto time
composi tTom of arfy one of cltairnms—1to—3—berpg—useful
flovehiedément of {nmaj or -depr esgigwe 2diisqreder, 3 -
endogenous depregsi on, nel ancholia,” depressipn in
C ipapranolet h |psychoti c epi sodes, bipol ar | di sorder
ith depressive rhase,3refracﬂ@ﬁy4@gﬁnession denensi a
of (AhEpN Y hei nmer'ls type with|depressive synpjons,
Bar ki nson' s di segase with depfessive synptom !senile
Citalopram
3 468.7+24.2 6
(Citalo.)
Aripi.+Citalo. 3+3 380.6i19.2*""@“‘*$ 24

N=7-9, **p<0.01
##p<0.01 vs.

Sp<0.05 vs.

vs.

aripiprazole alone

vehicle group (two-tailed t-test),
(two-tailed t-test),

citalopram alone {(two-tailed t-test).

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

{p<0.05, one-way ANOVA)}.



denenti a, nood disorder associated with cerebral bl ood
vessel s and nood di sorder follow ng head injury. 9.
Use of at | east one netabolite of aripiprazole
sel ected from dehydroarypi prazole, DWW 1458, DM 1451,
DM 1452, DM 1454 or DCPP in conbination with at | east
one serotonin reuptake inhibitor selected fromthe
group consisting of fluoxetine, duloxetine,
venl af axi ne, m | naci pran, citalopram fluvoxam ne,
paroxetine, sertraline, escitalopramand salts
. Wit ewie, Gl]al-ﬁ\elp'ieparatlon of a nedicanent for
treating disorders. 10. A use of claim9 wherein at
| east one serotonin reuptake inhibitor is citalopran1

11. A i claimo:

Iroupt ake PrRPBFROPERE ek raan Hnron A0 S8 )
£ ¢l 1 SEEEN

83 soers, BRCRuPGe 25 ar Eldea oy AL SBRRN

RAFPRee bl 63LEY180CBAL bbS, Canrles1, 1ou-MSBE Mi-TBy

G to 11 wherein the nedicanent is
diseforp fiar cbhBahaBAbnOkitROEt Désst dens. sddotdniuse of
claim 13 wherein the nood disorder 74 is depression
euptjker inkpbéssirveedesbedefronsthd gseupfcensl g of
wherein the nood disorder is major depressive
.ﬂﬂunmﬂﬁane,aﬁplﬁﬁééléﬁsoFﬂBiéfaxéﬁﬂrzBé RRELPTRN.

di sorder or denmentia with de sive 0
citalopram, fluvoxamgne, parogegine, ser ggilgg

escitalopram and salts thereof.‘

2, A composition of claim 1 wherein at least
one serotonin reuptake inhibitor is citalopram.

3. A compoéition of claim 1 wherein at least
" one sérotbnin reuptake inhibitor is escitalopram.

4. ‘A composition of any one of claims 1 to 3,
further comprising at least one pharmaceutically
acceptable carrier. ,

5. A éomposition of_any one of claims 1 to 3
being useful for treatment of mood disorders.

6. : A composition of claim 5 wherein the mood
disorder is depression or major depressive disorder.
7. A com#osition of claim 5 wherein the mood
-disorder is majdr'depressive disorder, all mood
disorders, schizoaffective disorder or dementia with
depre851ve symptoms.

8. a comp051t10n of any one of claims 1 to 3

being useful for treatment of major'depress1ve disorder,



16. A use of any one of clainms 9 to 11 wherein the
nmedi canent i s useful for treatnent of major

depressi ve di sorder, endogenous depression,

nmel ancholia, depression in conmbination with psychotic
epi sodes, bipolar disordef3wi'th depressive phase,
refractory depression, denentia of the Al zheiner's
type with depressive synptons, Parkinson's disease

wi th depressive synptom senile denentia, nopod

Shams et e RS A BB, DL, o
' i 1. . ' . hstanti al |
e e D

Shshester i AL, OB AR A Sl
of the Alzheimer's type with depressive symptoms,
ﬁérkinson‘s disease with dépfeésiveméymptém, senile
dementia, mood disorder associated with cerebral blood
vessels and mood disorder following head injury.

9. Use of

wét leést one metabolite of aripiprazole selected from
- dehydroaripiprazole, DM-1458, DM—1451, DM-1452, DM-1454
or DCPP in combination with at least one serotonin
reuptake inhibitor selected from the group consisting of
fluoxetine, duloxetine, venlafaxine, milnacipran,
citalopram, fluvoxamine, paroxetine, sertraline,
escitalopram and salts thereof, in the preparation of a
med?cament for treating disorders.

‘10, A  use of claim 9 wherein at least one
serotonin ‘reuptake inhibitor is ciﬁalopram:‘

11. A use of claim 9 wherein at least one
serotonin reuptake inhibitor is.escitalopram.

12, A use of any one of claims 9 to 11.wherein
the pharmaceutical composition further comprises at
‘least one pharmaceutically acceptable carrier.

13. A use of anj one of claims 9 to 11 wherein
‘the medicament isluseful for treatment of mood

~disorders.

14. A uée_of claim 13 wherein the mood disorder



74

is depression‘or major depressive disorder.

15. A use of claim 13 wherein the mood disorder
is major depressive disorder, all mood disorders,
schizoaffective disorder or dementia with dep;essive
symptoms - |

16. a use of any one of claims 9 to_ll wherein
the medicament is useful for treatment of major
depressive disorder, endogenous depression, mélancholia,
Vdepression in combination with psychotic episodes,
bipolar disorder withrdepressive phase, refractory
depression, dementia of the Alzheimer's type with
depressive symptoms, Parkinson's disease with depressive
symptom, senile dementia, mood disorder associated with
cerebral blood vessels and mood disorder following head
injury.

17. A pharmaceutical composition of claim 1,
‘substantially as herein described with reference to

any example thereof.

18. A use of claim 9, substantially as herein

described with reference to any example thereof.



