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

It is another object of the present invention
to provide a method for treating a mood disorder
comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serotonin system
stabilizer and at least one mood stabilizer together in
a pharmaceutically acceptable carrier, wherein the
carbostyril derivative is aripiprazole or a metabolite
thereof.

Yet another object of the present invention
is to provide a method for treating a mood disorder
comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serotonin system
stabilizer in a pharmaceutically acceptable carrier,
wherein the carbostyril derivative is aripiprazole or a
metabolite thereof, and a composition comPrising at
least one mood stabilizer in a pharmaceutically
acceptable carrier.

Still another object of the present invention

is to provide a method for treating a mood disorder
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comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serctonin system
stabilizer and at least one mood stabilizer in a
pharmaceutically acceptable carrier, wherein the
carbostyril derivative is a metabolite of aripiprazole
and is dehydroaripiprazole (OPC-14857), DM-1458, DM-
1451, DM-1452, DM-1454 or DCPP.

Yet another object of the present invention
is to provide a method for treating a mood disorder
comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dcpamine-serotonin system
stabilizer in a pharmaceutically acceptable carrier,
wherein the carbostyril derivative is a metabolite of
aripiprazole and is dehydroaripiprazole (OPC-14857),
DM-1458, DM-1451, DM-1452, DM-1454 or DCPP, and a
composition comprising at least one mood stabilizer in
a pharmaceutically acceptable carrier.

Yet another object of the present invention
is to provide a method for treating mood disorder
comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serotonin system
stabilizer and at least one mood stabilizer in a
pharmaceutically acceptable carrier, wherein the mocd
disorder is bipolar disorder.

Yet another object of the present invention
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is to provide a method for treating a mood disorder
comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serotonin system
stabilizer in a pharmaceutically acceptable carrier and
a composition comprising at least one mood stabilizer
in a pharmaceutically acceptable carrier, wherein the
mood disorder is bipolar disorder.

Yet another object of the present invention
is to provide a methed for treating mood disorder
comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serotonin system
stabilizer and at least one mood stabilizer in a
pharmaceutically acceptable carrier, wherein the mood
disorder is mania.

Yet another object of the present invention
is to provide a method for treating a mood disorder
comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serotonin system
stabilizer in a pharmaceutically acceptable carrier and
a composition comprising at least one mood stabilizer
in a pharmaceutically acceptable carrier, wherein the
mood disorder is mania.

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

comprising administration to a patient with a mood
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disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-sercotonin system
stabilizer and at least one mood stabilizer in a
pharmaceutically acceptable carrier,

It is another object of the present invention
to provide a method for treating mood disorder
comprising separate administration to a patient with a
mood disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serotonin system
stabilizer in a pharmaceutically acceptable carrier,
and a composition comprising at least one mood
stabilizer in a pharmaceutically acceptable carrier.

It is another object of the present invention
to provide a method for treating mood disorder
comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serotonin system
stabilizer and at least one mood stabilizer togéther
with a pharmaceutically acceptable carrier, wherein the
carbostyril derivative is aripiprazole or a metabolite
thereof.

Still another object of the present invention
is to provide a method for treating mood disorder
comprising administration to a patient with a mood
disorder of a composition comprising a carbostyril
derivative with activity as a dopamine-serotonin system
stabilizer and at least one mood stabilizer in a

pharmaceutically acceptable carrier, wherein the

113
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carbostyril derivative wherein the carbostyril
derivative is a metabolite of aripiprazole and is OPC-
14857, DM-1458, DM-1451, DM-1452, 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

attached claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is the thermogravimetric/
differential thermogram of the aripiprazole hydrate A
obtained in Reference Example 4.

Figure 2 is the 'H-NMR spectrum (DMSO-d;, TMS)
of the aripiprazole hydrate A obtained in Reference
Example 4.

Figure 3 is the powder X-ray diffraction
diagram of the aripiprazole hydrate A obtained in
Reference Example 4.

Figure 4 is the 'H-NMR spectrum (DMSO-ds, TMS)
of the aripiprazole anhydride crystals B obtained in
Example 1.

Figure 5 is the powder X-ray diffraction
diagram of the aripiprazocle anhydride crystals B
obtained in Example 1.

Figure 6 is the
thermogravimetric/differential thermogram of the

aripiprazole hydrate obtained in Reference Example 3.
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Figure 7 is the powder X-ray diffraction
diagram of aripiprazole hydrate obtained in Reference
Example 3.

Figure 8 is a schematic representation of the
chemical structures of aripiprazole and metabolites
thereof. Some of the metabolites may be formed through
other possible pathways; for example, DM-1431 could be

formed by N-dealkylation of DM-1451 and DM-14589.

DETAILED DESCRIPTION

The pharmaceutical composition of the present
invention comprises a first ingredient comprising a
carbostyril derivative active as a dopamine-serotonin
system stabilizer and a second ingredient comprising a
mood stabilizer, in a pharmaceutically acceptable
carrier. The pharmaceutical compositions of the
present invention are useful in treating mood

disorders, including bipolar disorder and mania.

The bl tical ‘tion: the first i ieni

The first ingredient comprises a carbostyril
derivative active as a dopamine-serotonin system system
stabilizer. Such carbostyril derivative has activity
as an agonist or partial agonist at some serotonin
receptors and some dopamine receptors, preferably as an
agonist or_partial agonist at the serotonin 5HT,,
receptor and as an agonist or partial agonist at the

dopamine D, receptor. Carbostyril derivatives are
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described in U.S. Patent 5,006,528 and U.S. published
patent application 2002/0173513A1. In one embodiment
of the present invention, the carbostyril derivatives

represented by the following formula (1) are used:

wherein the carbon-carbon bond between 3- and 4-
positions in the carbostyril skeleton is a single or a
double bond.

In a preferred embodiment, this activity of
the carbostyril derivative is as an agonist or partial
agonist at the 5HT,, receptor and an agonist or partial
agonist at the dopamine D, receptor subtype. 1In another
preferred embodiment, the carbostyril derivative to be
used as a first component in the present invention is
aripiprazole, or a metaboclic derivative thereof.
Metabelic derivatives of aripiprazole include but are
not limited to dehydroaripiprazole, also called OPC-
14857. Other metabolic derivatives of aripiprazole
include but are not limited to the chemical structures
shown in Figure B as OPC-14857, DM-1458, DM-1451, DM-
1452, DM-1454 and DCPP.

Structures and names of aripiprazole

metaboclites shown in Figure 8 are provided below.
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DCPP: 1-(2,3-dichlorophenyl)piperazine, and N-2, 3-

dichlorophenylpiperazine
DM-14857, OPC-14857: 7-{4-[{4-{2,3-dichlorophenyl)-1-

piperazinyllbutoxy}-2-(1H) -quinolinone, also called

dehydroaripiprazole

DM-1451: 7-{4-[4-(2,3-dichloro-4-hydroxyphenyl)-1-
piperazinyl]butoxy}-3,4-dihydro-

2-(1H) -quinolinone, and hydroxyaripiprazole

oo 5 Ord P

DM-1458: 2,3-dichloro-4-{4-[4-(2-ox0-1,2,3,4-
tetrahydroquinolin-7-yloxy)~butyl] -

piperazin-1-yl}-phenyl sulfate, and sulfated

15 hydroxyaripiprazole

107
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DM-1452: 7-{4-[4-(2,3-dichlorophenyl)-1-
piperazinyl]butoxy}-3,4-dihydro-4-hydroxy-

2-(l1H)-quinolinone, and benzyl hydroxyaripiprazole

oo BuVasY

DM-1454: DM-1454 is the glucuronide of DM-1451. This

structure is also know by the following names:

1f8-(2,3-dichloro-4-{4-~[4-(2-0x0-1,2,3, 4~
tetrahydroquinolin-7-yloxy)-butyl] -

piperazin-1l-yl}-phenoxy)-D-glucopyaranuronic acid,

1p-(2,3-dichloro-4-{4-[4-(2-0x0-1,2,3, 4~
tetrahydroquinolin-7-yloxy)-butyl]-piperazin-1-yl}-

phenyl-beta)-D-glucopyaranosiduronic acid,

1B- (2, 3-dichloro-4-{4-{4-(2-0x0-1,2,3, 4~
tetrahydroquinelin-7-yloxy)-butyl]-piperazin-l1-yl}-

phenyl) -beta) -D-Glucuronide,

1n8
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18-( 2,3-dichloro-4-{4-[4-(2-0x0-1,2, 3,4~
tetrahydroquinolin-7-yloxy) -butyl]}-piperazin-1l-yl}-
phenyl-beta)-D-glucuronic acid, and glucuronide

aripiprazole.

All of the aforementioned carbostyril derivatives may
be used as a first component in the practice of the
present invention.

Aripiprazole, also called 7-{4-{4-(2,3-
dichlorophenyl)-1-piperazinyl]butoxy}-3,4-dihydro~
2(1H)-quinolinone, is a carbostyril compound useful as
the effective ingredient for treating schizophrenia
(JP-A-2-191256, U.S. Patent 5,006,528). Aripiprazole
is also known as 7-[4-[4-(2,3-dichlorophenyl)-1-
piperazinyllbutoxy}-3, 4-dihydrocarbostyril, Abilify,
OPC-14597, OPC-31 and BMS-337039. Aripiprazole
possesses 5-HT,, receptor agonist activity, and is known
as a useful compound for treating types of depression
and refractory depression, such as endogenous
depression, major depression, melancholia and the like
(WO 02/060423A2; Jordan et al. U.S. Patent Application
2002/0173513A1). Aripiprazole has activity as an
agonist at serotonin receptors and dopamine receptors,
and acts as an ageonist or partial agonist at the
serotonin S5HT,, receptor and as an agonist or partial
agonist at the dopamine D, receptor.

Aripiprazole is an antipsychotic drug having

new mechanism of action which is different from that of
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other atypical antipsychotic drugs. The available
typical and atypical antipsychotic drugs act as
antagonists at the dopémine—Dz receptors. In contrast,
aripiprazole acts as a partial agonist at the dopamine
D, receptor (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 381-
389, (2002)). 1In addition to the partial agonist
action at dopamine-D, receptors, aripiprazole has
activity as a partial agonist at the serotonin 5-HT,,
receptor, as well as antagonist action serotonin 5-HT,,
receptors. Accordingly, aripiprazole is a drug
belonging to new category defined as a dopamine-
serotonin system stabilizer {dopamine-serotonin nervous
system stabilizer (Burris, K. D. et al., J. Pharmacol.
Exp. Ther., 302, pp 381-389, 2002; Jordan, S. et al.,
Eur. J. Pharmacol. 441, pp 137-140, 2002).

Method £ p - Aripi ]

Aripiprazole and aripiprazole metabolites to
be used in the present invention may be any of form,
for example, free bases, poclymorphisms of every type of
crystal, hydrate, salt (acid addition salts, etc.) and
the like. Among of these forms, aripiprazole anhydride
crystals B is a preferred form.

As to method for preparing the aripiprazole
anhydride crystals B, for example it is prepared by

heating aripiprazole hydrate A as follows.
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Aripi le Hydrate 2

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

(1) It has an endothermic curve which is
substantially identical to the
thermegravimetric/differential thermal analysis
(heating rate 5°C/min) 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
substantially identical to the 'H-NMR spectrum (DMSO-d,,
TMS) shown in Figure 2. Specifically, it has
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, 1K), 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).

(3) It has a powder x-ray diffraction
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°.
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{4) It has clear infrared absorption bands at
2951, 2822, 1692, 1577, 1447, 1378, 1187, 963 and 784
cm? on the IR (KBr) spectrum.
(5) It has a mean particle size of 50 um or

less.

Methad for P i ng Aripi le Hydrate 2

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
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.

Regarding the specific milling conditions
when using an atomizer, a rotational speed of 5000-
15000 rpm could be used for the main axis, for example,
with a feed rotation of 10-30 rpm and a screen hole
size of 1-5 mm.

The mean particle size of the aripiprazole
hydrate A obtained by milling may be normally 50 pm or
less, preferably 30 um or less. Mean particle size can
be ascertained by the particle size measuring method

described hereinafter.

25 Aripiprazole Anhydride Crystals B

Aripiprazole anhydride crystals B of the
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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 spectrum (DMSO-d,,
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 + DMSOQ), 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 = B.1 Hz, 1H), 7.11-
7.17 ppm (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. Specifically, they have characteristic peaks
at 26 = 11.0°, 16.6°, 19.3°, 20.3" and 22.1°.

(8) They have clear infrared absorption bands
at 2945, 2812, 1678, 1627, 1448, 1377, 1173, 960 and
779 cm™ on the IR (KBr) spectrum.

(9) They exhibit an endothermic peak near
about 141.5°C in thermogravimetric/differential thermal
analysis (heating rate 5°C/min).

(10) They exhibit an endothermic peak near
about 140.7°C in differential scanning calorimetry
{heating rate 5°C/min).

When the small particle size is required for

113
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solid preparation, such as tablets and other solid dose
formulations including for example flash melt
formulations, the mean particle size is preferably 50

Mm or less.

Method for P . Arioi le Anhydride Crystals E
The aripiprazole anhydride crystals B of the

present invention are prepared, for example, by heating
the aforementioned aripiprazole hydrate A at 90-125°C.
The heating time is generally about 3-50 hours, but
cannot be stated unconditionally, because it differs
depending on heating temperature. The heating time and
heating temperature are inversely related, so that for
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.
Specifically, if the heating temperature of
aripiprazole hydrate A is 100°C, the heating time may
be 18 hours or more, or preferably about 24 hours. If
the heating temperature of aripiprazole hydrate A is
120°C, on the other hand, the heating time may be about
3 hours. The aripiprazole anhydride crystals B of the
present invention can be prepared with certainty by
heating aripiprazocle hydrate A for about 18 hours at
100°C, and then heating it for about 3 hours at 120°C.
The aripiprazole anhydride crystals B of the present
invention can also be obtained if the heating time is

extended still further, but this method may not be
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economical.

When small particle size is not required for
the formulation, e.q., when drug substance is being
prepared for injectable or cral solution formulations,
aripiprazole anhydride crystals B can be alsc obtained
by the following process.

Aripiprazole anhydride crystals B of the
present invention are prepared for example by heating
conventional aripiprazole anhydride crystals at 90-
125°C. The heating time is generally about 3-50 hours,
but cannot be stated unconditionally because it differs
depending on heating temperature. The heating time and
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.
Specifically, if the heating temperature of the
aripiprazole anhydride crystals is 100°C, the heating
time may be about 4 hours, and if the heating
temperature is 120°C the heating time may be about 3
hours,

Furthermore, aripiprézole anhydride crystals
B of the present invention are prepared for example, by
heating conventional aripiprazole hydrate at 9%0-125° 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
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example, if the heating time is longer, the heating
temperature is lower, and if the heating time is
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.

The aripiprazole anhydride crystals which are
the raw material for preparing the aripiprazole
anhydride crystals B of the present invention are

prepared for example by Method A or B below.

Method A: P for P . Crude C tal £
Arioi 1

Conventional aripiprazole anhydride crystals
are prepared by well-known methods, as described in
Example 1 of Japanese Unexamined Patent Publication No.
191256/1990. 7-(4-bromobutoxy)-3,4-dihydrocarbostyril,
is reacted with 1-(2, 3-dichlorophenyl)piperazine and
the thus obtained crude aripiprazole crystals are re-

crystallized from ethanol.

Method B: P £ p . C ti ]
AriDi le Anhvdrid

The Method B is described in the Proceedings
of the 4th Joint Japanese-Korean Symposium on
Separation Technology (October 6-8, 1996). The

aripiprazole hydrate which is the raw material for
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preparing the aripiprazole anhydride crystals B of the
present invention is prepared for example by Method C

below.

Aripiprazole Hydrate

Aripiprazole hydrate is easily obtained by
dissolving the aripiprazole anhydride crystals obtained
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 scolvent containing water is
usually used as the hydrous solvent. The organic
solvent may be preferable one which is miscible with
water, for example an alcohol such as methanol, .
ethanol, propanol or isopropanol, a ketone such as
acetone, an ether such as tetrahydrofuran,
dimethylformamide, or a mixture thereof, ethanol is
particularly desirable. The amount of water in the
hydrous solvent may be 10-25% by volume of the solvent,
or preferably close to 20% by volume.

Aripiprazole can easily form an acid addition
salt with a pharmaceutically acceptable acid. As to
such acid, for example, an inorganic acid, such as
sulfuric acid, nitric acid, hydrochloric acid,
phosphoric acid, hydrobromic acid, etc.; an organic

acid such as, acetic acid, p-toluenesulfonic acid,
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methanesulfonic acid, oxalic acid, maleic acid, fumaric
acid, malic acid, tartaric acid, citric acid, benzoic
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.

The objective compound thus obtained through
each one of production steps, is separated from the
reaction system by usual separation means, and can be
further purified. As to the separation and
purification means, for example, distillafion method,
solvent extraction method, dilution method, re-
crystallization method, column chromatography, ion-
exchange chromatography, gel chromatography, affinity
chromatography, preparative thin-layer chromatography

and the like can be exemplified.

] ] tical ition: I § 1ient

In the composition of the present invention,
a mood stabilizer is used as the second ingredient.
Compounds which function as mood stabilizers can be
widely used as the mood stabilizers and are known to
one of ordinary skill in the art.

A non-limiting list of mood stabilizers which
may be used in the present invention includes, lithium,
valproic acid, divalproex sodium, carbamazapine,
oxcarbamazapine, zonisamide, lamotragine, topiramate,

gabapentin, levetiracetam and clonazepam.
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The mood stabilizer may be either in the form
of a free base or a salt (an acid addition salt or the
like). Further, the mood stabilizer may be either a
racemic modifications or R and S enantiomers. The mood
stabilizers may be either a single use of one mood
stabilizer, and in case of need, two or more of the
mood stabilizers may be used in combination. Use of
one mood stabilizer is preferred.

The mood stabilizer can easily form an acid
addition salt with a pharmaceutically acceptable acid.
As to such acid, for example, an inorganié acid, such
as sulfurié acid, nitric acid, hydrochloric acid,
phosphoric acid, hydrobromic acid, etc.; an organic
acid such as, acetic acid, p-toluenesulfonic acid,
methanesulfonic acid, oxalic acid, maleic acid, fumaric
acid, malic acid, tartaric acid, citric acid, benzoic
acid, etc. can be exemplified. Similar to the reuptake
inhibitor of free forms, these acid addition salts can
also be used as the active ingredient compounds in the
present invention.

Among the mood stabilizers, a compound having
an acidic group can easily form salt by reacting with a
pharmaceutically acceptable basic compound. As to such
basic compound, a metal hydroxide, for example, sodium
hydroxide, potassium hydroxide, lithium hydroxide,
calcium hydroxide and the like; an alkali metal
carbonate or bicarbonate, for example sodium carbonate,

potassium carbonate, sodium hydrogencarbonate,
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potassium hydrogencarbonate and the like; a metal
alcoholate, for example sodium methylate, potassium
ethylate and the like can be exemplified.

The thus obtained salt form of mood
stabilizer is separated from the reaction system by
usual separation means, and can be further purified.

As to the separation and purification means, for
example, distillation method, solvent extraction
method, dilution method, recrystallization method,
column chromatography, ion-exchange chromatography, gel
chromatography, affinity chromatography, ﬁreparative
thin-layer chromatography and the like can be

exemplified.

combinati £ the first i lient with tI |
. {ient

As to pharmaceutical compositions comprising
a combination of carbostyril derivatives with activity
as dopamine-serotonin stabilizers, and mood
stabilizers, non-limiting examples of aripiprazole and
dehydroaripiprazole are described herein. It is to be
understood that the present invention also comprises a
combination of carbostyril derivatives with activity as
dopamine-serotonin stabilizers, and mood stabilizers,
wherein the carbostyril derivatives are other
metabolites of aripiprazole described herein.

When aripiprazole is combined with at least

one mood stabilizer, the following are non-limiting
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examples of such combinations: aripiprazole/lithium,
aripiprazole/valproic acid, aripiprazole/divalproex
sodium, aripiprazole/carbamazapine,
aripiprazole/oxcarbamazapine, aripiprazole/zonisamide,
aripiprazole/lamotragine, aripiprazole/topiramate,
aripiprazole/gabapentin, aripiprazole/levetiracetam and
aripiprazole/clonazepam. Among these combinations, the
following are particularly preferable:
aripiprazole/carbamazapine,
aripiprazole/oxcarbamazapine, aripiprazole/zonisamide,
aripiprazole/lamotragine, aripiprazole/toﬁiramate,
aripiprazole/gabapentin, aripiprazole/levetiracetam and
aripiprazole/clonazepam. The pharmaceutical
composition comprising the above preferable combination
possesses excellent efficacy. Therefore such
composition has fewer s%de—effects and an excellent
safety profile.

In another embodiment of the present
invention, aripiprazole, or a metabolite thereof may be
combined with more than one mood stabilizer.
Metabolites of aripiprazole that may be used in the
present invention include, but are not limited to, OPC-
14857, DM-1458, DM-1451, DM-1452, DM-1454 and DCPP as
shown in Figure 8. Any one of these metabolites may be
used in the present invention. The following sentences
describe a combination of dehydroaripiprazole with
specific mood stabilizers, however it is to be

understood that any one of DM-1458, DM-1451, DM-1452,

121
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DM-1454 or DCPP, as shown in Figure B, could be
substituted for dehydroaripiprazole in these disclosed
combinations. Dehydroaripiprazole {also called OPC-
14857 in Figure 8) is a preferred metabolite of
aripiprazole. As to the combination of
dehydroaripiprazole with one or more mood stabilizers,
the following are non-limiting examples of such
combinations: dehydroaripiprazole/lithium,
dehydroaripiprazole/valproic acid,
dehydroaripiprazole/divalproex sodium,
dehydroaripiprazole/carbamazapine,
dehydroaripiprazole/oxcarbamazapine,
dehydroaripiprazole/zonisamide,
dehydroaripiprazole/lamotragine,
dehydroaripiprazole/topiramate,
dehydroaripiprazole/gabapentin,
dehydroaripiprazole/levetiracetam and
dehydroaripiprazole/clonazepam. Among these
combinations, the following are particularly
preferable: dehydroaripiprazole/carbamazapine,
dehydroaripiprazole/oxcarbamazapine,
dehydroaripiprazole/zonisamide,
dehydroaripiprazcle/lamotragine,
dehydroaripiprazole/topiramate,
dehydroaripiprazole/gabapentin,
dehydroaripiprazole/levetiracetam and
dehydroaripiprazole/clonazepam. The pharmacuetical

composition comprising the above preferable combination
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possesses excellent efficacy. Therefore such
composition has fewer side-effects and an excellent

safety profile.

Method of T £y Mood Di I E ially Bipol
Di I Mani

Patients with mood disorders may be treated
with the compositions of the present invention. Such
mood disorders include but are not limited to bipolar
disorder, bipolar disorder I, bipolar disorder 1I,
bipolar discorder with and without psychotic features,
mania, acute mania, bipolar depression or mixed
episodes. Preferred disorders treated with the method
and compositions of the present invention are bipolar
disorder and mania. Treatment comprises administration
of the compositions of the present invention to a
patient with a mood disorder such as bipolar disorder
or mania, with or without psychotic features, in an
amount and dose regimen effective to treat the mood
disorder. The present invention includes treatment of
mood disorders wherein both the carbostyril derivative
with the previously stated activity and the mood
stabilizer are combined together with a
pharmaceutically acceptable carrier in a composition.
The present invention further includes treatment of
mood disorders wherein both the carbostyril derivative
with the previously stated activity is combined with a

pharmaceutically acceptable carrier in one composition,
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the mood stabilizer is combined with a pharmaceutically

acceptable carrier in a second composition, and the two

compositions are administered at the same or different

times to provide the desired treatment.

Dosage

Dosage of the drug used in the present
invention is decided by considering the properties of
each constituting drug to be combined, the properties
of drugs after combination and symptoms of the patient.
As stated above, the carbostyril derivati;es and mood
stabilizers may be administered separately and not
combined in one composition. General outlines of the
dosage are provided in the following guidelines.

Aripiprazole or a metabolite, such as
dehydroaripiprazole, DM-1458, DM-1451, DM-1452, DM-1454
or DCPP: generally about 0.1 to about 100 mg/once a
day (or about 0.05 to about 50 mg/twice a day),
preferably about 1 to about 30 mg/once a day {or about
0.5 to about 15 mg/twice a day).

The aripiprazole, or metabolite thereof, may
be combined with at least one of any of the following
mood stabilizers at the dose ranges indicated, or
administered separately:

Lithium: generally about 300 to about
2400 mg/day, 300 mg to 1200 mg twice per day,
preferably until the plasma lithium concentration is

about 0.8-~1.2 mmol/L.
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Valproic acid: generally about 750 mg to
2000 mg/day, or 10 to 20 mg/kg/day.

Divalproex sodium: generally about 500 to
2500 mg/day.

Carbamazepine: generally about 100 to
1000 mg/day, preferably until plasma levels reach
between about 6.0 to 9.0 mg/L.

Oxcarbamazepine: generally about 600 to
2100 mg/day.

Zonisamide: generally about 100 to
500 mg/day. '

Lamotragine: generally about 50 to
500 mg/day, preferably 100 to 400 mg/day.

Topiramate: generally, about 25 to about
500 mg/day.

Gabapentin: generally, about 600 to
2400 mg/once a day.

Levetiracetam: generally, about 250 to about
3000 mg/day.

Clonazepam: generally, about 0.1 to
60 mg/day.

Generally, the weight ratio of the first
ingredient to the second ingredient is selected in
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 at

about 0.01 to about 500 parts by weight, preferably

12%
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about 0.1 to about 100 parts by weight.

Pl tically B tahle C .

Pharmaceutically acceptable carriers include
diluents and excipients generally used in
pharmaceutical preparations, such as fillers,
extenders, binders, moisturizers, disintegrators,
surfactant, and lubricants.

The pharmaceutical composition of the present
invention may be formulated as an ordinary
pharmaceutical preparation, for example iﬁ the form of
tablets, flash melt tablets, pills, powder, liquid,
suspension, emulsion, granules, capsules, suppeositories
or injection {(liquid, suspension, etc.}, troches,
intranasal spray percutaneous patch and the like.

In case of shaping to tablet formulation, a
wide variety of carriers that are known in this field
can be used. Examples include lactose, saccharose,
sodium chloride, glucose, urea, starch, xylitol,
mannitol, erythritol, sorbitol, calcium carbonate,
kaolin, crystalline cellulose, silic acid and other
excipients; water, ethanol, propanol, simple syrup,
glucose solution, starch solution, gelatin solution,
carboxymethyl cellulose, shellac, methyl cellulose,
potassium phosphate, polyvinyl pyrrolidone and other
binders; dried starch, sodium alginate, agar powder,
laminaran powder, sodium hydrogencarbonate, calcium

carbonate, polyoxyethylene sorbitan fatty acid esters,

128
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sodium lauryl sulfate, stearic acid monoglyceride,
starch, lactose and other disintegrators; white sugar,
stearin, cacao butter, hydrogenated oil and other
disintegration inhibitors; quaternary ammonium salt,
sodium lauryl sulfate and other absorption accelerator;
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
necessary as tablets with ordinary coatinés, such as
sugar-coated tablets, gelatin-coated tablets, enteric
coated tablets and film coated tablets, as well as
double tablets and multilayered tablets.

In case of shaping to pills, a wide variety
of carriers that are known in this field can be used.
Examples include glucose, lactose, starch, cacao
butter, hardened vegetable oil, kaolin, talc and other
excipients; gum arabic powder, traganth powder,
gelatin, ethanol and other binders; and laminaran, agar
and other disintegrators and the like.

In case of shaping to a suppository
formulation, a wide variety of carriers that are known
in the field can be used. Examples include
polyethylene glycol, cacao butter, higher alcohol,
esters of higher alcoheol, gelatin semi-synthetic
glyceride and the like.

Capsules are prepared according to ordinary
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methods by mixing aripiprazole anhydride crystals as
the first ingredient and the second ingredient, and the
various carriers described above and packing them in
hard gelatin capsules, soft capsules
hydroxypropylmethyl cellulose capsules (HPMC capsules)
and the like.

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

The amounts of the first ingredient and the
second ingredient to be contained in the pharmaceutical
composition of the present invention are suitably
selected from a wide range depending on the diseases to
be treated. Generally, about 1 to 70 parts by weight,
preferably about 1 to 30 parts by weight of the first
ingredient and the second ingredient are combined in
the total amount on the basis of the pharmaceutical
composition.

The methods for administration of the
pharmaceutical composition of the present invention are
not specifically restricted. The composition is
administered depending on each type of preparation
form, and the age, gender and other condition of the
patient (degree and conditions of the disease, etc.).
For example, tablets, pills, liquids, suspensions,
emulsions, granules and capsules are administered

orally. In case of injection preparation, it is
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administered intravenously 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 intradermally,
subcutaneously or intraperitoneally. 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 aripiprazole and
mood stabilizers can be provided in yivo at the same
time. In one embodiment, aripiprazole toéether with a
mood stabilizer are contained in one pharmaceutical
composition and this composition may be administered.
On the other hand, each one of aripiprazole and a mood
stabilizer are contained individually in a
pharmaceutical preparation respectively, and each one
of these preparations may be administered at the same
or at different times.

Dosage of the pharmaceutical composition of
the present invention for treating and improving mood
disorders may be used relatively in a small amount,
because the composition possesses excellent efficacy.
Therefore the composition has fewer side-effects and an
excellent safety profile.

The pharmaceutical composition of the present
invention can be manifest in a wide range of
neurotransmission accommodation actions. As a result,

the composition of the present invention establishes
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pseudo-homeostatic dopaminergic and serotoninergic
neurotransmission (as a result of partial agonism),
which, as a result of neuropathophysiological processes
has ceased to function normally. The mood disorders
vwhich can be treated by the pharmaceutical composition
of the present invention includes the mood disorders
classified in "Diagnostic and Statistical Manual of
Mental Disorders" Fourth Edition (DSM-IV) published by
the American Psychiatric Association. These mood
disorders include, for example, bipolar disorder such
as bipolar disorder I or II, bipelar disofder with or
without psychotic features, mania, acute mania, bipolar
depression or mixed episodes.

In addition, the pharrmaceutical composition
of the present invention is effective on schizophrenia
and other psychotic disorders. These disorders
include, for example, depressive disorders such as
major depressive disorder, endogenous depression,
melancholia, depression in combination with psychotic
episodes, refractory depression, dementia of the
Alzheimer's disease with depressive symptoms,
Parkinson's disease with depressive symptoms, senile
dementia, mood disorder associated with cerebral blood
vessels, mood disorder following head injury and the
like; anxiety disorders such as panic disorder,
obsessive—-compulsive disorder, generalized anxiety
disorder, posttraumatic stress disorder, social phobia,

specific phobia and the like; eating disorders;



10

15

20

25

40 _
sleep disorders; adjustment disorders; personality * ' 131
disorders; mental retardations; learning disorders;
pervasive developmental disorders; attention-deficit
and disruptive behavior discorders; tic disorders:;
delirium; dementia; amnestic disorders; other cognitive
disorders; alcohol-related disorders; amphetamine-
related disorders; cocaine-related disorders; nicotine-
related disorders; sedative-, hypnotic-, or anxiolytic-
related disorders; sexual and gender identity
disorders. These disorders are classified in
"Diagnostic and Statistical Manual of Menfal Disorders™”

Fourth Edition (DSM-IV) published by the American

Psychiatric Association.

The present invention will be explained more
in detail by illustrating Reference Examples, Example
and Formulation Sample Examples. First, analytical

methods are explained.

Analytical Methads

(1) The 'H-NMR spectrum was measured in DMSO-
d¢ by using TMS as the standard.

(2) Powder X-ray Diffraction

By using RAD-2B diffraction meter
manufactured by Rigaku Denki, the powder x-ray
diffraction pattern was measured 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



10

15

20

25

132

41

slit, 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 céntrol 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.
a-Alumina was used as the standard substance.

{5) Differential Scanning Calorimetry

Thermogravimetric/differential thermal
analysis was measured by using SSC 5200 control unit
and DSC 220C differential scanning calorimeter
manufactured by Seiko Corp. Samples (5 - 10 mg) were
placed in crimped aluminum pans and heated from 20°C to
200°C in a dry nitrogen atmosphere at a heating rate of
5°C/minute. a-Alumina was used as the standarzd
substance.

(6) Particle Size Measuremeht

The particles (0.1 g) to be measured were
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suspended in a 20 ml n-hexane solution of 0.5 g soy
lecithin, and particle size was manufactured by using a
size distribution measuring meter (Microtrack HRA,

manufactured by Microtrack Co.).

Reference Example 1

7-(4-Chlorobutoxy) -3, 4-dihydrocarbostyril
(19.4 g) and monohydrochloride 16.2 g of 1-(2,3-
dichlorophenyl) piperadine 1 hydrochloride were added
to a solution of 8.39 g of potassium -carbonate
dissolved in 140 ml of water, and refluxeé for 3 hours
under agitation. After the reaction was complete, the
mixture was cooled and the precipitated crystals
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 remaining solution was cooled, and the precipitated
crystals were collected by filtration. The resulting
crystals were dried at 60°C for 14 hours to obtain 20.4
g (74.2%) of crude product of aripiprazole.

The crude product of aripiprazole (30 g)
obtained above was re-crystallized from 450 ml of
ethanol according to the methods described in Japanese
Unexamined Patent Publication No. 191256/1990, and the
resulting crystals were dried at 80°C for 40 hours to
obtain aripiprazole anhydride crystals. The yield was
29.4 g (98.0%).

The melting point (mp) of these aripiprazcle
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anhydride crystals was 140°C, which is identical to the
melting point of the aripiprazole anhydride 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 dissoclved by
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 Seﬁaration
Technology, the solution was gradually (2-3 hours)
cocled to room temperature, and then was chilled to
near 0°C. The precipitated crystals were collected by
filtration, about 7200 g of aripiprazole hydrate (wet-
state).

The wet-state aripiprazole hydrate crystals
obtained above were dried at 80°C for 30 hours to
obtain 6480 g (93.5%) of aripiprazole hydrate crystals.
The melting point (mp) of these crystals was 139.5°C.

The water content of the crystals were
confirmed by the Karl Fischer method, the moisture
value was 0.03%, thus the crystals were confirmed as

anhydrous product.

Reference Example 3
The aripiprazole hydrate (B20 g) in wet state

obtained from Reference Example 2 was dried at 50°C for
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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 Fiqure 6,
thermogravimetric/differential thermal analysis
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 Fiqure 7, the powder x-ray
diffraction spectrum of aripiprazole hydrate obtained
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
aripiprazole hydrate was identical to the powder x-ray
diffraction spectrum of aripiprazole hydrate presented
at the 4th Joint Japanese-Korean Symposium on Isclation

Technology.

Reference Example 4

The aripiprazole hydrate crystals (500.3 g)
obtained in Reference Example 3 were milled by using a
sample mill (small size atomizer). The main axis
rotation rate was set to 12,000 rpm and the feed
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 aripiprazole hydrate A.

The aripiprazole hydrate A (powder) obtained

in this way had a mean particle size of 20-25 pm. The
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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 (DMSC-d,, TMS) spectrum which
was substantially identical to the !H~NMR spectrum shown
in Figure 2. Specifically, it had characteristic peaks
at 1.55-1.63 ppm {m, 2H), 1.68-1.78 ppm (m, 2H), 2.35-
2.46 ppm (m, 4H), 2.48-2.56 ppm (m, 4H + 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, 1lH).

The aripiprazole hydrate A (powder) obtained
above had a powder x-ray diffraction gspectrum which was
substantially identical to the powder x-ray diffraction
spectrum shown in Figure 3. Specifically, it had
characteristic peaks at 20 = 12.6°, 15.4°, 17.3°, 18.0°,
18.6°, 22.5° and 24.8°. This pattern is different from
the powder x-ray spectrum of unmilled Aripiprazole
hydrate shown in Figure 7.

The aripiprazole hydrate A (powder) obtained
above had infrared absorption bands at 2951, 2822,

1692, 1577, 1447, 1378, 1187, 963 and 784 cm™ on the IR
(KBr) spectrum.

As shown in Figure 1, the aripiprazole

hydrate A (powder) obtained above had a weak peak at

71.3°C in thermogravimetric/differential thermal
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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
endothermic curve of unmilled aripiprazole hydrate (see
Figure 6}.

It will be appreciated that other embodiments
and uses will be apparent to those skilled in the art
and that the invention is not limited to these specific

illustrative examples.

Example 1

The aripiprazole hydrate A (powder) (44.29
kg) obtained in the Reference Examples was dried at
100°C for 24 hours by using a hot air dryer and further
heated at 120°C for 3 hours, to obtain 42.46 kg (yield;
99.3 %) of aripiprazole anhydride Crystals B. These
aripiprazole anhydride crystals B had a melting point
{mp) of 139.7°C.

The aripiprazole anhydride crystals B
obtained above had an 'H-NMR spectrum (DMSO-d,, TMS)
which was substantially identical to the H-NMR spectrum
shown in Figure 4. Specifically, they 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, 3 = 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 = B.4 Hz,
J=2.4 Bz, 1H), 7.04 ppm (d, J = 8.1 Hz, 1H), 7.1l1-
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7.17 ppm (m, 1H), 7.28-7.32 ppm (m, 2H) and 10.00 ppm
(s, 1H)}.

The aripiprazole anhydride 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.
Specifically, they had characteristic peaks at 20 =
11.0°, 16.6°, 19.3°, 20.3° and 22.1°.

The aripiprazole anhydride crystals B
obtained above had remarkable infrared absorption bands
at 2945, 2812, 1678, 1627, 1448, 1377, 11&3, 960 and
779 cm™? on the IR (KBr) spectrum. The aripiprazole
anhydride crystals B obtained above exhibited an
endothermic peak near about at 141.5°C in
thermogravimetric/differential thermal analysis. The
aripiprazole anhydride crystals B obtained above
exhibited an endothermic peak near about at 140.7°C in

differential scanning calorimetry.

Example 2

Receptor Binding at the 35HT,, Receptor

1. Materials and Methods

1.1 Test Compound
T-{4-[4-(2,3-Dichlorophenyl)-l-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-
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methoxyphenyl)-l-piperazinyl}ethyl])-N-(2-pyridyl}-
cyclohexanecarboxamide, a 5-HT,, receptor antagonist,
manufactured by RBI (Natick, Mass.) were used as
reference compounds.

1.3 Vehicle

Dimethyl sulfoxide (DMSO) manufactured by
Sigma Chemical Co. (St. Louis, 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 uM stock soiutions (final
concentration of DMSO in all tubes containing test
compound was 1%, v/v). All other reference compounds
were prepared by the same method using double-distilled
water rather than DMSO.
1.5 Experimental Procedure for the [**S]GTPyS Binding
Assay

Test and reference compounds were studied in
triplicate at 10 different concentrations (0.01, 0.1,
1, 5, 10, 50, 100, 1000, 10000 and 50000 nM) for their
effects upon basal [*S]GTPyS binding to h5-HT,, CHO cell
membranes. Reactions were performed in 5 ml glass test
tubes containing 8 pl of test/reference drug mixed with
792 pl of buffer (25 mM Tris HC1l, 50 mM NaCl, 5 mM
MgCl,, 0.1 mM EGTA, pH=7.4) containing GDP (1 uM),
[¥S16TPS {0.1 nM) and h5-HT,, CHO cell membranes {10 ug
protein/reaction; NEN Life Science Products, Boston,

Mass.; catalog #CRM035, lot #501-60024, GenBank #

139
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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. §
radioactivity 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 the Test compound Aripiprazole at the hb-
HT,, 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
displacement of ['H]1B8-OH-DPAT (1 nM; NEN Life Sciences;
catalog #NET 929, lot #3406035, Specific Activity
=124.9 Ci/mmol) binding to h5-HT,, receptors in CHO cell
membranes (15-20 ug protein; NEN Life Science Products,
catalog #CRM035, lot #501-60024). Membranes (396 pl)
were incubated in 5 ml glass tubes containing [’H]8-OH-
DPAT (396 pl), test compound or vehicle (8 pl) and
buffer A (50 mM Tris.HCl, 10 mM MgSO,, 0.5 mM EDTA, 0.1%
(w/v) ascorbic acid, pH =7.4). All assays proceeded
for 60 min at room temperature and were terminated by
rapid filtration through Whatman GF/B filter paper
(presocaked in buffer B; 50 mM Tris.HCI, pH=7.4), using
a Brandel harvester and 4x1 ml ice-cold washes with
buffer B. Non-specific binding was determined in the

presence of 10 uM (+)8-OH-DPAT.
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1.7 Parameters Determined

Serotonin (5-HT) is a full 5-HT,, receptor
agonist which stimulates increases in basal [¥S]GTPyS
binding to h5-HT,, receptors in recombinant CHO cell
membranes. The test compound was studied at 10
concentrations to determine effects upon basal [»S]GTPyS
binding relative to that produced by 10 pM 5-HT. The
relative potency (EC,;,, 95% confidence interval) and
intrinsic agonist activity (% of E,, for 10 pM 5-HT) was
calculated for each compound by computerized non-linear
regression analysis of complete concentraéion—effect
data. The binding affinity of test compound at the h5-
HT,, receptor was determined by its ability to prevent
[*H] 8-OH-DPAT binding to CHO cell membranes that express
this receptor. Non-linear regression analysis of the
competition binding data was used to calculate an
inhibition constant (IC,, 95% confidence interval),
which is the concentration of test compound that
occupies half of the h5-HT,, sites specifically bound by
[*H]8-OH-DPAT. The affinity of h5-HT,, receptors for
test compound (Ki, 95% confidence interval) was
calculated by the equation, Ki=(ICg)/(1+([[°H]B-OH-
DPAT] /Kd), where the Kd for [*H]B8-OH-DPAT at h5-HT,,=0.69
nM (NEN Life Sciences). All estimates of drug binding
affinity, potency and intrinsic efficacy at the h5-HT,,
receptor were calculated using GraphPad Prism version
3.00 for Windows (GraphPad Software, San Diego,
Calif.).
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2. Results

The test compound and 5-HT produced
concentration-dependent increases above basal [*®S]GTPyS
binding. 1% DMSO tested alone had no effect upon basal
or drug-induced [*S]GTPYS binding.

The test compound (EC;=2.12 nM), 5-HT (ECgq=
3.67 nM), potently stimulated basal [**S]GTPyS binding.
Potency and intrinsic agonist efficacy estimates were
derived by non~linear regression analysis with
correlation coefficients (r?)>0.98 in each case (Table
1l). The test compound exerted partial agénist
efficacies in the 65-70% range. WAY-100635 produced no
significant change (unpaired Student's t-test) in basal
[*S]GTPYS 5 binding at all concentrations tested (Table
1l). WAY-100635 did, however, completely inhibit the
effects of 5-HT and test compound upon [»¥S]GTPYS binding
to h5-HT,, receptors in CHO cell membranes (Table 2).
Tables 1 and 2 are shown below.

The test compound demonstrated high affinity
binding to h5-HT,, receptors in CHO cell membranes
(ICsy4.03 nM, 95% confidence interval=2.67 to 6.08 nM;

Ki=1l.65 nM, 95% confidence interval=1.09 to 2.48.
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Table 1

Potency (ECss) and Intrinsic Agonist Efflcacy
(E_g) of Test compound and Reference Drugs in a

h5-HT,[*S1GTPYS CHO-cell Membrane Binding Assay.

ECy, nM
{95% E Goodness
Confidence max of Fit
brug Interval (% + SEM) (r )
Test
Compound 2.12 68.13 £ 3.16 D.986
(0.87 to 5.16)
3.67
S5-HT (1.56 to B.63) 98.35 t 4.47 0.986
WAY-100635 = ————= = emee— mmmea

Table 2

Inhibitory Potency (IC,,) of WAY-100635 versus
1 uM Concentratlon of 5-HT and Test compound

in a hR-HT ,[%S]GTPyS CHO-cell Membrane Binding Assay.

WAY-100635 Inhibition Goodness of

Potency, IC4,,nM :
____(_':omeirt:lagtion (95% Confidence Interval) frl,j
5-HT + WAY- 217.1 0.988
100635 (127.4 to 369.7) :
Test Compound 392.2 0.989
+ WAY-100635 (224.1 to 686.2) )
Example 3

Formulation Examples
Several non-limiting formulation examples of
aripiprazole or dehydroaripiprazole with mood

stabilizers are presented below.
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Formulation Sample Example 1
Aripiprazole Anhydride Crystals B 5 mg
Lithium 600 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 800 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

formulation is prepared.

Formulation Sample Example 2

Aripiprazole Anhydride Crystals B 5 mg
Valproic Acid . 1000 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 1200 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.

Formulation Sample Fxample 3

Aripiprazole Anhydride Crystals B 5 mg
Divalproex sodium 750 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose €0 mg
Total 950 mg

According to a common method, the tablet
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containing the above mentioned formulation is prepared.

Formulation Sample Example 4

Aripiprazole Anhydride Crystals B 5 mg
Carbamazepine 500 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 700 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.

Formulation Sample Example 5

Aripiprazole Anhydride Crystals B 5 mg
Oxcarbamazepine 800 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 1000 mg

According to a commcn method, the tablet

containing the above mentioned formulation is prepared.

Formulation Sample Example 6

Aripiprazole Anhydride Crystals B 5 mg
Zonisamide 300 mg
Starch 131 mg
Magnesium stearate 4 mg
lactose £0 mg
Total 500 mg

According to a common method, the tablet
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Formulation Sample Example 7

Aripiprazole Anhydride Crystals B 5 mg
Lamotragine 250 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 450 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.
Formulation Sample Example §

Aripiprazole Anhydride Crystals B 5 mg
Topiramate 250 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 450 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.
Formulation Sample Example 9

Aripiprazole Anhydride Crystals B 5 mg
Gabapentin 800 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 1000 mg

According to a common method, the tablet
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containing the above mentioned formulation is prepared.

Formulation Sample Example 10

Aripiprazole Anhydride Crystals B 5 mg
Levetiracetam 600 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 800 mg

According to a common method, the tablet
containing the above mentioned formulation is prepared.

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

these disclosed formulations.

Formulation Sample Example 11

Dehydroaripiprazole 5 mg
Lithium 600 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 800 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

formulation is prepared.
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Formulation Sample Example 12
Dehydroaripiprazole 5 mg
Valproic Acid 1000 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose €0 mg
Total 1200 mg

According to a common method, the tablet
containing the above mentioned formulation is prepared.
Formulation Sample Example 13
Dehydroaripiprazole 5 mg
Divalproex sodium 750 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 950 mg

According to a common method, the tablet
containing the above mentioned formulation is prepared.
Formulation Sample Example 14
Dehydroaripiprazole 5 mg
Carbamazepine 500 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 _mg
Total 700 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.
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Formulation Sample Example 15
Dehydroaripiprazole 5 mg
Oxcarbamazepine 800 mg
Starch 131 mg

5 Magnesium stearate 4 mg
Lactose €0 mg
Total 1000 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.

10 Formulation Sample Example 16

Dehydroaripiprazole 5 mg
Zonisamide 300 mg
Starch 131 mg
Magnesium stearate 4 mg
15 Lactose 60 mg
Total 5300 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.

Formulation Sample Fxample 17
20 Dehydroaripiprazole 5 mg
Lamotragine 250 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose £0 mg
25 Total 450 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.
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Formulatijon Sample Example 18
Dehydrcaripiprazole S mg
Topiramate 250 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 450 mg

According to a common method, the tablet
containing the above mentioned formulation is prepared.
Formulation Sample Example 19
Dehydroaripiprazole 5 mg
Gabapentin 800 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 1000 mg

According to a common method, the tablet
containing the above mentioned formulation is prepared.
Formulation Sample Example 20
Dehydroaripiprazole 5 mg
Levetiracetam 600 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 mg
Total 800 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.
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Formulation Sample Example 21

Aripiprazole Anhydride Crystals B 5 mg
clonazepam 600 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose €0 mg
Total 800 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.

Formulation Sample Example 22

Dehydroaripiprazole 5 mg
¢clonazepam 600 mg
Starch 131 mg
Magnesium stearate 4 mg
Lactose 60 _mg
Total 800 mg

According to a common method, the tablet

containing the above mentioned formulation is prepared.

Example 4
Method of Treatment of Patients with a New Diagnosis,
Recurrent or Refractory Episode of Bipolar Disorder (I
or II) with or without psychotic features, manic or
mixed episode as defined by DSM -IV-R criteria.

A combination of aripiprazole, or an
aripiprazole metabolite, and at least one mood

stabilizer is evaluated as a therapy for patients with
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a new diagnosis, recurrent or refractory episode of
bipolar disorder (I or II), acute mania, or bipolar
depression. Patients ranging in age from 18 to 65
years who are diagnosed with bipolar disorder (I or
II), acute mania, or bipolar depression are evaluated
to ensure that they have a baseline Young Mania Rating
Scale (YMRS) score of greater than 24. Only patients
with this YMRS score receive treatment. These patients
are interviewed to obtain a complete medical and
psychiatric history. Aripiprazole, or an aripiprazole
metabolite, is first administered at a doée of 10
mg/day and increased to 30 mg/day as needed in the
opinion of the monitoring psychiatrist. Aripiprazole,
or an aripiprazole metabolite, 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 well to this treatment during
the first four weeks. The aripiprazole, or the
aripiprazole metabolite, is administered together with
at least one mood stabilizer, wherein the mood
stabilizer is lithium, valproic acid, divalproex
sodium, carbamazapine, oxcarbamazapine, zonisamide,
lamotragine, topiramate, gabapentin, levetiracetam or
clonazepam.

The aripiprazole, or the aripiprazole
metabolite, can be administered in one dosage form, for
example a tablet, and the mood stabilizer may be

administered in a separate dosage form, for example a
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tablet. The administration may occur at about the same
time or at different times during the day. Dosages may
be within the ranges provided above for each of
aripiprazole, an aripiprazole metabolite and for the
mood stabilizer.

Alternatively, a dosage form containing
aripiprazole, or an aripiprazole metabolite, in
administered in combination with at least one mood
stabilizer and a pharmaceutically acceptable carrier.
Such combinations include without limitation the
following: 5ripiprazolellithium, aripiprézole/valproic
acid, aripiprazole/divalproex sodium,
aripiprazole/carbamazapine,
aripiprazole/oxcarbamazapine, aripiprazole/zonisamide,
aripiprazole/lamotragine, aripiprazole/topiramate,
aripiprazole/gabapentin, aripiprazole/levetiracetam and
aripiprazole/clonazepam. An improvement in alleviation
of symptoms of bipolar disorder (I or II), acute mania,
or bipolar depression is observed in these patients
following administration of aripiprazole, or
aripiprazole metabolite, and the one or more mood
stabilizers, as shown by results of testing performed
during and after the duration of administration of
aripiprazole, or an aripiprazole metabolite, and the
mood stabilizer. The YMRS and other measures such as
CGI, AIMS, SAS, Simpson & Angus and Barnes, commonly
known to one of ordinary skill in the art, are

administered to these patients. Results demonstrate a
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normalization of mood.

Example 5

Efficacy of Aripiprazole in combination with valproate
or lithium in the treatment of mania in patients
partially nonresponsive to valproate or lithium
monotherapy.

A 6-week double-blind, randomized, placebo-
controlled trial is conducted to determine the efficacy
of combined therapy with aripiprazole and either
valproate or lithium compared with valproéte or lithium
alone in treating acute manic or mixed bipolar
episodes. The methods used are generally as described
in Tohen et al., (Arch. Gen. Psychiatry, 2002
Jan;59(1) :62-9). The objective is to evaluate the
efficacy of aripiprazole (1-30 mg/day) vs placebo when
added to ongoing mood-stabilizer therapy as measured by
reductions in Young Mania Rating Scale (YMRS) scores.
Patients with bipolar disorder, manic or mixed episode,
who are inadequately responsive to more than 2 weeks of
lithium (600 mg/day) or valproate (500 mg/day) therapy,
are randomized to receive cotherapy (aripiprazole +
mood-stabilizer) or monotherapy (placeboc + mood-
stabilizer). The results indicate that aripiprazole
cotherapy improves patients' YMRS total scores more
than monotherapy. Clinical response rates (> or = 50%
improvement on YMRS) are higher with cotherapy.

Aripiprazole cotherapy improves 2l-item Hamilton
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Depression Rating Scale (HAMD-21l) total scores more
than monotherapy. In patients with mixed-episodes with
moderate to severe depressive symptoms (DSM-IV mixed
episode; HAMD-21 score of > or = 20 at baseline),
aripiprazole cotherapy improves HAMD-21 scores compared
to monotherapy. Extrapyramidal symptoms (Simpson-Angus
Scale, Barnes Akathisia Scale, Abnormal Involuntary
Movement Scale) are not significantly changed from
baseline to end point in either treatment group.
Compared with the use of valproate or lithium alone,
the addition of aripiprazole provided supérior efficacy

in the treatment of manic and mixed bipolar episodes.

Example 6

Efficacy of Dehydroaripiprazole in combination with
valproate or lithium in the treatment of mania in
patients partially nonresponsive to valproate or
lithium monotherapy.

A 6-week double-blind, randomized, placebo-
controlled trial is conducted to determine the efficacy
of combined therapy with dehydroaripiprazole and either
valproate or lithium, compared with valproate or
lithium alone, in treating acute manic or mixed bipolar
episodes. The methods used are generally as described
in Tohen et al., (Arch. Gen. Psychiatry, 2002
Jan;59(1):62-9). The objective is to evaluate the
efficacy of dehydroaripiprazole {(1-30 mg/day) vs

placebo when added to ongoing mood-stabilizer therapy
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as measured by reductions in Young Mania Rating Scale
{YMRS) scores. Patients with bipolar disorder, manic
or mixed episode, who are inadequately responsive to
more than 2 weeks of lithium (600 mg/day) or valproate
(S00 mg/day) therapy, are randomized to receive
cotherapy (dehydroaripiprazole + mood-stabilizer) or
monotherapy (placebc + mood-stabilizer). The results
indicate that dehydroaripiprazole cotherapy improves
patients’' YMRS total scores more than monotherapy.
Clinical response rates (> or = 50% improvement on
YMRS) are higher with cotherapy. Dehydroéripiprazole
cotherapy improves 2l1-item Hamilton Depression Rating
Scale (HAMD-21) total scores more than monotherapy. In
patients with mixed-episodes with moderate to severe
depressive symptoms (DSM-IV mixed episocde; HAMD-21
gscore of > or = 20 at baseline), dehydroaripiprazole
cotherapy improves HAMD-21 scores compared to
monotherapy. Extrapyramidal symptoms (Simpson-Angus
Scale, Barnes Akathisia Scale, Abnormal Involuntary
Movement Scale) are not significantly changed from
baseline to end point in either treatment group.
Compared with the use of valproate or lithium alone,
the addition of dehydroaripiprazole provided superior
efficacy in the treatment of manic and mixed bipolar

episodes.

Example 7

A double-blind, randomized, placebo-controlled study of
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Aripiprazole as adjunctive treatment for adolescent
mania.

This randomized, double-blind, placebo-
controlled study examines the efficacy and tolerability
of aripiprazole in combination with divalproex (DVP)
for acute mania in adolescents with bipolar disorder.
The methods employed are essentially as described by
Delbello et al., (J. Am. Acad. Child Adolesc.
Psychiatry, 2002 Oct;41(10):1216-23). It is
hypothesized that DVP in combination with aripiprazole
is more effective than DVP alone for treaéing mania
associated with adolescent bipolar disorder. Thirty
manic or mixed bipolar I adolescents (12-18 years)
receive an initial DVP dose of 20 mg/kg and are
randomly assigned to 6 weeks of combination therapy
with aripiprazole, about 10 mg/day or placebo. Primary
efficacy measures are change from baseline to endpoint
in Young Mania Rating Scale (YMRS) score and YMRS
response rate. Safety and tolerability are assessed
weekly. The DVP + aripiprazole group demonstrates a
greater reduction in YMRS scores from baseline to
endpoint than the DVP + placebo group. Moreover, YMRS
response rate is significantly greater in the DVP +
aripiprazole group than in the DVP + placebo group. No
significant group differences from baseline to endpoint
in safety measures are noted. Sedation, rated as mild
or moderate, is more common in the DVP + aripiprazole

group than in the DVP + placebo group. The results
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indicate that aripiprazole in combination with DVP is

more effective for the treatment of adolescent bipolar

mania than DVP alone.

In addition, the results suggest

that aripiprazole is well tolerated when used in

combination with DVP for the treatment of mania.

Example 8

A double-blind, randomized, placebo-controlled study of

Dehydroaripiprazole as adjunctive treatment for

adolescent mania.

This randomized, double-blind, ﬁlacebo—

controlled study examines the efficacy and tolerability

of dehydroaripiprazole in combination with divalproex

(DVP) for acute mania in adolescents with bipolar

disorder. The methods employed are essentially as

described by Delbello et al., {(J. Am. Acad. Child

Adolesc. Psychiatry,

2002 Oct;41(10):1216-23). It is

hypothesized that DVP in combination with

dehydroaripiprazole is more effective than DVP alone

for treating mania associated with adolescent bipolar

disorder. Thirty manic or mixed bipolar I adolescents

(12-18 years) receive an initial DVP dose of 20 mg/kg

and are randomly assigned to 6 weeks of combination

therapy with dehydroaripiprazole, about 10 mg/day or

placebo. Primary efficacy measures are change from

baseline to endpoint in Young Mania Rating Scale (YMRS)

score and YMRS response rate. Safety and tolerability

are assessed weekly.

The DVP + dehydroaripiprazole
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group demonstrates a greater reduction in YMRS scores
from baseline to endpoint than the DVP + placebo group.
Moreover, YMRS response rate is significantly greater
in the DVP + dehydroaripiprazole group than in the DVP
+ placebo group. No significant group differences from
baseline to endpoint in safety measures are noted.
Sedation, rated as mild or moderate, is more common in
the DVP + dehydroaripiprazole group than in the DVP +
placebo group. The results indicate that
dehydroaripiprazole in combination with DVP is more
effective for the treatment of adolescent‘bipolar mania
than DVP alone. 1In addition, the results suggest that
aripiprazole is well tolerated when used in combination
with DVP for the treatment of mania.

All patents, patent applications, scientific
and medical publications mentioned herein are hereby
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

of the invention as set forth in the appended claims.
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CLAIMS
1. A composition comprising at least one
carbostyril derivative in combination with at least one
mocd stabilizer.
2. The compesition of Claim 1 wherein the
carbostyril derivative is a dopamine-serotonin system
stabilizer.
3. The composition of Claim 2 wherein the
carbostyril derivative is aripiprazole or a metabolite
thereof.
4. The composition of Claim 3 wheréin the
metabolite of aripiprazole is dehydroaripiprazole, 'DM-
1458, DM-1451, DM-1452, DM-1454 or DCPP.
5. The composition of any one of Claims 1 to 4,
wherein the at least one mood stabilizer is lithium,
valproic acid, divalproex sodium, carbamazapine,
oxcarbamazapine, zonisamide, lamotragine, topiramate,
gabapentin, levetiracetam or clonazepam, or a salt
thereof.
6. The composition of any one of Claims 1 to 5,
wherein the at least one mood stabilizer is
carbamazapine, oxcarbamazapine, zonisamide,
lamotragine, topiramate, gabapentin, levetiracetam or
clonazepam, or a salt thereof.
7. . The composition of any one of Claims 1 to 6,
further comprising at least one pharmaceutically
acceptable carrier.

B. Use of the compositions of any one of Claims
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l to 7 in the preparation of a medicament useful for
treatment of mood disorders.
9. Use of the compositions of any one of Claims
1l to 7, in the preparation of a medicament useful for
treatment of bipolar disorder.
10. Use of the compositions of any one of Claims
1l to 7, in the preparation of a medicament useful for
treatment of mania.
11. A method of treating a mood disorder in a
patient comprising administration of an amount of any
of the compositions of Claims 1 to 7 in a-
pharmaceutically acceptable carrier, wherein the amount
is effective to treat the mood disorder in the patient.
12. A method of treating a mood disorder in a
patient comprising separate administration of a first
amount of a2 carbostyril derivative and a second amount
of mood stabilizer, wherein the administration is
effective to treat the mood disorder in the patient.
13. The method of Claim 12, wherein the
carbostyril derivative is aripiprazole or a metabolite
thereof.
14. The composition of Claim 13 wherein the
metabolite of aripiprazole is dehydroaripiprazole, DM-
1458, DM-1451, DM-1452, DM-1454 or DCPP.
15. The method of Claim 12, wherein the mood
stabilizer is lithium, valproic acid, divalproex
sodium, carbamazapine, oxcarbamazapine, zonisamide,

lamotragine, topiramate, gabapentin, levetiracetam or
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clonazepam, or a salt therecf.
16. The method of Claim 15, wherein the the mood
stabilizer is carbamazapine, oxcarbamazapine,
zonisamide, lamotragine, topiramate, gabapentin,

levetiracetam or clonazepam, or a salt thereof.
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ABSTRACT

The pharmaceutical composition of the present
invention comprises a carbostyril derivative which is a
dopamine-serotonin system stabilizer and a mood
stabilizer in a pharmaceutically acceptable carrier.
The carbostyril derivative may be aripiprazole or a
metabolite thereof. The mood stabilizer may include
but is not limited to lithium, wvalproic acid,
divalproex sodium, carbamazapine, oxcarbamazapine,
zonisamide, lamotragine, topiramate, gabapentin,
levetiracetam or clonazepam. These compoéitions are
used to treat patients with mood disorders,
particularly bipolar disorder with or without psychotic
features, mania or mixed episodes. Methods are
provided for separate administration of a carbostyril
derivative and a mood stabilizer to a patient with a

mood disorder.
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1s restricted to the nveniion first mentioned in the claims; it is covered by claios Nes.:
Bemark on FProtest D The additiona] search fres were sccampanied by the spplicant’s protest-
No protost accompemied the peyment of additions] search fees.
Form PCT/ISA/210 (contintmtion of firet sheel(2)) (Jecmary 2004)




Inderustional! spp..-«ilon No.
PCTAUSOW13308

INTERNATIONAL SEARCH REPORT

[ A~ CLASSIFICATION OF SUBJECT MATTER
IPC(7) :  ABIK 31/47; ASIK 31/1%: A6LK 31/519
us cL : s

B.  FIELDS SEARCHED

Minirann documneniation searched (clasification system followed by classification symbols)
U.S. : 514310, 514/557; 314/299

Docinsniaticn searched other than mivlmum docnnesiation to the exient that such documeniz are included in the lields searched

Electronic data base cousnlted during the nteraational search (mame of dats base and, where practicable, soarch terms used)
CAPLUS; MEDLINE:; EAST

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory * cmﬁuorm.minﬁnﬁm.mmm.ofhmmw Relevant (o claim No.

X WO 02/087590 A1 (ORTHO-MCNEIL PHARMACEUTICAL, INC.) 7 November 2002 I-3, 12-16
(07.111.2002 page 4, lineg 17-21; page 5 lices 5-10, 31-32; page 8, lires 4-1).

X US 2003/0108546 A] (FENTON) 12 hune 2003 (12.06.2003), see sntlre document, page 1-5, 12-16

- 2 [0013]; [0017; [0032.

3

X WO (/066032 Al (ARBOT LABORATORIES) 14 August 2003 (14.08.2000), page 5. 1-5, 12-16

- lines 33-35; page 16 lines 40-42; pan 15, lines 10-13.

P

Y WO 00/39439 A2 (SEFRACOR, INC.) 12 October 2000 (12- 10.2000), page 4, lines 7-12; 1-5, 12-16
paz 6, lines 14-18; pae 7, lioss 5-10/

Y WO 99/82522 Al (BLI LILLY AND COMPANY) 9 December 1959 (09.12.1999), page 1-3, 12-16
3, line 6-page 4; line 30, pae 7, line 12-17.

Y GORDON ot al. Mood Stebilixation and weight joss with Topiramate, American Journal -5, 12-16
of Prychiatry, June 1999, Vol. 156, No. 6, pages 968-969, see pages | nnd 2.

Y WO 97/35384 A (ELI LILLY AND COMPANY) 2 October 1997 (02.10.1997), see paga 1.5, 12-16

1, lines 9-135, and lines 34-36

DXl Further documents are tisted In to cotinmaton of Box €. || Seo pasat family amex.

. Spasial caogerks of chad docEmEE - T dochment publeied afur U Menrsatkual (Wing St of pririy
date mnd ot I il with e sppBcaton bar clmd 1o sndartond the
"A" docemes dafinieg the generel stas of the art witch by net cxuldernd 10 be principle or teary wmdsiylag ths rvaoion
of yagticajar relsvan
X ducrpant of parcicular relevince; the chimed i vantion coma b
"B  amilsr sppliention or putcss pobinhed o ox afir the imsmaional g s emmldared nowl or oot be comlderad 1o lewilwe o nvesdwe negp
winn s docenent s wicen slone
"L*  dooemend which may Brow desbes o prieviey claim(y) wr whish Is clted o
ostubiish the publication dus of spether ciinthon or ather special reasen (m = ot of gardenlar rel the elaimed bt vention ol he
spealilad) cousléared 10 lrvole = ivepiive nep whan the dmmem b
exxnbined with ces or mors ofher mech docesees, mch eombienion
"0" decument refuving o ux ovnl dsticowrs, we, sxkivkion or other mius iag abvicn 10 & peracy shilied ko i art
“?*  doanasl pehished prior to e keonationsd (e dece bae ety tom e " docomesl member of ha ssme puenl famlly
ricelly dute labmed
hmndﬂnmweﬁmdlbwmmh Duts of mailing of the intemational search repart
Name apd malling address of the 1SA/US
OB IR
A IVHumﬂ-luﬂ Telephone No. 571-272-1600
Fecritnlle No. (703) 303-3230

Farm PCT/ISA/210 (secand sheet) (July 1998)
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INTERNATIONAL SEARCH REPORT

C. (Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation of document, with indication, wheee sppeuprdsie, of the rvlsvenl passages

Relevant Lo clagn Na.

A

BALDESSARINI et al, Hospital Uss of Antiprychotic Agenia in 1989 and 1593: Stable

Dosing with Decreased Length of Stxy, Amarican Jourml of Psychiatry, July 1995, Val.

151, No. 7, pages 1038-1044, ses pacs 1-8.

1-3, 12-16

Form PCT/ISA/210 (second sheet) (Tuly 1998)
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TRATADO DE C 0PERACI6N EN MATERIA DE PATENTES 176
PCT
REPORTE DE BUSQUEDA INTERNACIONAL
(PCT Articulo 18 y Reglas 43 y 44)

Referencie del srchivo del solicitante o | Parm ACCIONES ADICIONALES véase (Forma PCT/ISA/220) asl como,

del agente cuando se aplicable, sl Inciso 5 abajo

| F178422 _ — _

Solicitud Intemacional No. Fecha de presantacidn { (Primam) Fecha de priorddad
Intem aclonal (d[a/mes/afio) {d ia/mes/afio)

PCT/USD4/13308 18 de mayo del 2004 (19.05.2004) |23 de mayo dsl 2003 (23.05.2003}

Solicitante: OTSUKA PHARMACEUTICAL, CO., LTD. o
Este reporte de biaqueda Intemacional se ha prepamdo por esta Autorided Exeminadom Intemsclonml y es
transmitida al solicltante de acuerdo con el Articulo 18, Se tranamite una copla a la Oficine Intemacional.

Este reporte de blsqueda Intamacional consiate de un total de _4 __ hojas.
Tamblén esté acompafiado de una copia ds cada documentio de la técnica anteror mencionada en este reporte.
1. Basss del reports
8. Con mepecto al idloma, ia bdsqueda Intemaclonal se ha llevado a cabo en baas on Ia solicitud Intamacional en
el Idiomn on ol cual se deponitdé, 8 mence que se indique de otra menera en este Inciseo.

[0 La bdsqueda Intemnaclonal sa ha llevado e cabo en bmse en una traducclén de la solicitud Intemacional
proporclonsde » esta sutoridad (Regia 23.1(b)).

b. Con respecto s cusiquier sscuenclia nuclsotidica y/o aminodcidos descrita en la solicitud intamacional,
véase cuadro No. I.

2. [ Clertas relvindicaciones no se pueden investigsr (véase Cuadmo |).
3. [J Be carece de unidad de Invenclén (véase Cuadrg 11).)

4. Con respecto al titule,
B el texto es sprobado como se snvia por sl solicitante.
[J el texto ha sido establecido por eata autoridad para que se lea como sigue:

5. Con respecto al extracto,

I el texto as aprobado camo se envia por el solicitante.

[ el texto ha sido establecido de acuardo con la Regls 38.2(b), por esta sutoridad, psra que esparezca en el
Cuadro lIl. El solicitante puade enviar comentarios a esta sutoridad, en sl mes siguiente a partir de la fecha de
envio por comreo de aste reporie de basqueda internaclonal.

8. Con respecto a los dibujos

a. la figura de los dibu)os que 3e van a publicar es Ia fijgura No. __1___.
X como se suglers por sl solicltante

L] debldo a que ol solicitants no suglere una figura.

[ debldo a que asta figura caracteriza mejor la invenclén.

b. [J ninguna de las figuras se ha publicado con el sxtmcto

Farma PCT/ISAJ210 (primera hoja) (Enero del 2004)
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REPORTE DE BUSQUEDA INTERNACIONAL Solicitud Internaclonal No.
PCT/US04/13308

Cuadro No. I, Observaciones en las que cierias reivindicaciones se encontraron no examinables (Continuacién
del Inciso 2 de |a primera hoja)

Este reporte de bdsqueda Internaclonal no se ha establecido con respecto a clertas relvindicaclones bajo el
Artlculo 17(2)(a) por las slgulentes razonas

1. [ Reivindicaciones Nomeros:
debldo a que se relacionan con materia objeto la cual no se requiere Investigar por esta autoridad,
aspecificamente:

2. [[] Relvindicacionas Nameros:
debido a que se relacionan con paries de la solicitud internacional que no cumplen con los
raquerimlentos prescritos en la medida en que no se puade llevar a cabo un examen internacional con
sontido, espacificemente:

3. [Xl Relvindicaciones Nomeros: 8-11
debido a que son reivindicaclones dependientes y no eatdn redactadas de acuerdo con ei segundo y
tercaro parrafos de |a Regla 6.4(a).
Cuadro 1l Observacionss sn las que se carece de unidad de la Invencidn (continuacién del Inciso 3 de la
primern hoja)
Esta Autoridad de Bisqueda Internacional encontrd invenclonaes muiltipies en esta solicitud internaclonal, como
sigue: .

1. [ En Ia medida en que todos los derechos de basqueda adicional requeridos fueron pagados oportunamente
por el solicitante, este reporte de basqueda internacional cubre todas las reivindicaciones susceptibles de
examen.

2. [J En la medida en que todas las reivindicaciones susceptibles de examen fueron examinadas sin esfuerzo
que justifique un derecho adiclonal, esta Autoridad no solicita el page de ningin derecho adicional

3. [J En la medida en que Gnicamente parte de los derechos de bisqueda adicional requeridos fueron pagados
oporiunamente por el solicliante, este reporte de bidsqueda Internacional abarca Gnicamente aquelias
relvindicaciones para las cuales se pageron los derachos, especificamente, las reivindicaciones nimeros:

4. ] No se pagaron oportunamente los derechos de bisqueda internacional requeridos por el solicitante. En
consecuencia, este reporte de busquada internaclonal se restringe a la invenclén menclionada primero en las
relvindicaclones; que esté cublerta por las reivindicaciones nimeros:

Observacion bajo protesta

] Los derechos de examen adicional estén acompafados por la protesta del solicitante.
[J No hay protesta que acompafie el pago de derecho de examen adiclonal.

—— P —
Forma PCT/ISA/210 {continuacidn de la primera hou (2)} (Enero del 2004)
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INFORME DE BUSQUEDA INTERNACIONAL Solicitud Internacional No.
PCT/US04/13308

A. CLASIFICACION DE LA MATERIA OBJETO
IPC(7): AB1K 31/47; AB1K 31/19; A61K 31/519
US CL: 514/310

Conforme con la Clasificacién Internacionsl de Patentes (IPC) o bien, tanto con {a clasiflcacién
naclonal como la IPC. — .

B. SECTORES COMPRENDIDOS POR LA BUSQUEDA )

Documentacion minima consultada (sistema de clasificacion seguido por simbolos de clasificacién)

U.S.: 514/310; 514/557; 514/299 _

Otros documentos consultados ademas de la documeniacion minima, en la medida en que tales documentos
forman parte de los sectores comprendidos por la bdsqueda

Base de datos electrénica consultada durante la bisqueda internacional (nombre de la base de datos y términos
de blsqueda utilizados,

CAPLUS; MEDLINE; EAST
C. DOCUMENTOS CONSIDERADOS PERTINENTES

Categoria* Ciia del documento con Indicacion, cvando aea aproplade de los pasajes | No. do las raivindicaciones a las
periinentes que 3o relieren

X WO 02/087500 A1 (ORTHO-MCNEIL PHARMACEUTICAL, INC.), 7 de | 1-5, 12-18

noviembre del 2002 (07.11.2002 pdgina 4, lineas 17-21; pégina §,

lineas 3-10, 31-32; pdgina 8, IIneas 4-11.

X US 2003/01005468 A1 (FENTON) 12 de Junio del 2003 {12.00.2003), | 1-5, 12-18

véasae la totalidad del documento, pégina 2 [0013]; [0017; [0032.

WO 03/068039 A1 (ABBOT LABORATORIES) 14 de agosto del 2003 | 1-5, 12-18
(14.08.2003), pdgina §, lineas 33-35; padgina 16, lineas 40-42; pigina
15, lineas 10-13.

w| x

Y WO 00/58480 A2 (SEPRACOR, INC.) 12 de octubre del 2000|1-5, 1218
(12.10.2000), pégina 4, lineas 7-12; pagina 8, lineas 14-18: pdgina 7,
Iineas 5-10/

Y WO 98/862522 A1 (ELI LILLY AND COMPANY) 2 de diclambre de 190015, 12-18
(08.12.1099), pdgina 3, linea O-pagina 4; Iinea 30, pégina 7, linea
1217.

Y GORDON st al. Mood Stablliization and welght with Toplramate, {15, 12-16
American Journal of Peychlatry, Junio de 1668, Vol. 156, No. 6,
paginas 888-068, véanse piginas 1 ¥y 2.

Y WO 97/35584 A1 (ELI LILLY AND COMPANY) 2 de octubre de 1987 | 1-5, 12-18
(02.10.1897), véase pigina 2, lineas 8-1 lineas 34-36

Se _angaas documeatos adlcionales an (u goufinuscidn dal cuadio G ay8 anexo de familia de patentun

*Culugorias aspaciaien de documesnios cliades: *T" docvmento mitsrier publicado con posiarioridad a 12 fecha da solicitud intaraacional
"A" documenio qua define ol astado general de Is thenkcs, o considarade | o (echa da prieridad y que o8 sx conlapongs ¢on la selicitnd mencionsds pare
como parlicaisrmants pertnants comprander sl principle n I teoria que constituys [a hass de la Invescidn

‘E" doswmenio anierior, publicado ya ses am {a fecha de presentacion | “X" docamento particularmenis pertinente: la invencldn reiviadiends no pueds
Intesnscional o son postaripridad a Is mlama conslderarae como nueva Bl qua Impligue una aciivided inveativa cuando al documants
*L* dooumants qua puede planizar dudas aabre vna relvindioacién de cita o | se 1oma sole.

por sas sszds sapacint (como Is indicada) “Y" decamante parficelarments portioente: la lavenciéa relvindlosdn as pusds
"0" decumenioc que e rafiers & unp divelgacién oral, & wna sillizaclén, & sna | conglderarse que (mpligwe wan pctivided Inventiva cuando ®f documanio s ssocia @
azposiolon o s cusiquier olro tipe de madio otros dJocumanios de In mlame maturaleszs. cuya combinmcion rasulln evidesis pars mn
“P" documento publicado sniss de Ia fecha de presentasién interasclsnal, | experta an ia materla

ara ¢on posieriosidnd a (a facha de prioridad relvindicada "8 documento qus lorma parte da Vs mismp femilia g8 patentss

echs en que s ha concluide efsclivamenis Ia blsquada | Fecha de expedicién del prasenis informe da bisqueda Internacional

Internacionsl —
17 de febrero del 2003

Nombre y direcclén pnltnl de la ISA Firma del Funcionario que autoriza
Buzén PCT, Attn: ISA/US
Comlisionado pam Patenies Smenl Padmanabban (firmado)

Apartado Postal 1450
Alexandr a, Virginina 22313-1450
Facsimil No. (703} 305-3230 Teldfono No. 571-272-16800

Forma PCT/IGA/Z10 (segunda hoja) (Jullo de 1998)
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REPORTE DE BﬁBQU!DL INTERNACI NAL Solicitud Internacional No.
PCT/US04/13308
C. (Continuacién) DOCUMENTOS CONSIDERADOS PERTINENTES )
Categoria® Identificacién del documenic con indicaclon, en casoc necesario, de ios passjes | NOmero de relvindicaciones
. srtinentes relevantes
A BALDESSARINI et al. Hospital Use of Antipsychotic Agents{1-5, 12-16,

in 1989 and 1993; Stable Dosing with Decreased length of
Stay, American Journal of Psychiatry, Julio de 1995, Vol.
152, No. 7, paginas 1038-1044, véase paginas 1-8.

Forma PCT/ISAIZ10 (continusclan de Is segunda hoja) (Jullo de 1938)
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(X

SENOR MINISTRO DE COMERCIO INDUSTRIA Y TURISMO
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES SIFRDENSTRLD Y CONNC10
ESD i e BIITSSL  DROONOBY Folios 28
Facha ND) 2906-91-85 17 12 17
REF Tranita @11 PCT-PATENT 39 FOSE T 229 CONPLLNEN
EXPEDIENTE 05 117554 Sepunduc: 2008 SIVEUHD IE WEWS CREACINES
PATENTE DERIVADOS DE CARBOSTIRILO Y ESTABILIZANTES
DEL ESTADO DE ANIMO PARA TRATAR TRASTORNOS
DEL MISMO
SOLICITANTE OTSUKA PHARMACEUTICAL CO LTD
TRAMITE 002
EVENTO 001
ACTUACION 320- COMPLEMENTO DE INFORMACION

El suscnto GERMAN ALONSO CUBILLOS MENDOZA abogado tiulado e mnscmto
cedulado en Bogota bajo el No 19°387 478 portador de 1a Taneia Profesional No 38 422
del C Supenor de la Judicatura y codificado ante esa Divisidn bajo el No 3687 en mi
calidad de apoderado de la sociedad OTSUKA PHARMACEUTICAL CO LTD socedad
domiciliada en Tokio Jap6n allego los siguientes documentos a saber

1 Presento el poder para actuar y conforme a la ley debidamente Apostillado y traducido
oficiaimente

2 La ceriificacién del Cénsul General de Colombia en Tokio Japén atestando que tuvo
a la vista el certificado del registro mercantl de la sociedad solicitante OTSUKA
PHARMACEUTICAL CO LTD

3 La presentacidn personai del poder y de la cesidn de derechos ante Notano Publico
(NOTARIAL CERTIFICATE) de los inventores de la patente de la referencia

Cordiaimente

ALONSO CUBILLOS MENDOZA
C C No 19397 479 de Bogota

TP No 38422delC S de la Judicatura
Coédigo No 3667
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ASSIGNMENT OF PRIORITY RIGHT

We, the undersigned, Tetsuro KIKUCHI, Taro IWAMOTO and Tsuyoshi

HIROSE, all citizens of Japan, residingat 157-13, Kawauchicho Komatsunishi,
cnot T 1. 10/,7 /2005

Tokushima-shi, Tokushima, Japan and 36 B—omo==t+ Street, Princeton, New
Jersey 08540, United States of America and 8-9-502, Sakoichibancho,
Tokushima-shi, Tokushima, Japan, hereby declare that we filed the patent
applications in U.S5.A. on May 23, 2003 under No. 60/473378 for the invention
relating to

“CARBOSTYRIL DERIVATEVES AND MCOD STABILIZERS FOR TREATING
MOOD DISORDERS”

And that we have assigned to OTSUKA PHARMACEUTICAL CO., LTD., a corporation
organized under the laws of Japan, located at 2-9, Kanda-Tsukasacho,
Chiyoda—-ku, Tokyo, Japan, the entire rights of our priority right derived
from the above-mentioned U.S. Patent Application pursuant to provisions
of the Internaticnal Convention for the Protection of Industrial Property
so that said OTSUKA PHARMACEUTICAL CO., LTD., may apply for and obtain a
patent in Corombia in their own names for the said invention claiming the

priority right therefrom.

DATE

ZF_IZ:WU/@" /«A’a;ﬂ) April 16, 2004

Tetsuro KIKUCHI

EMKJ Qctober 17, 2005

Tfre IWAMOTO,

%W&M April 16, 2004

Tsuyosﬁi HIRCSE

N

=i i

e bee n B s eod
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Registration No]1 161 of 2005

NOTARIAL CERTIFICATE

This 1s to certify that Katsuh sa MEREN

an attorney in fact of Tetsuro KIKUCHI Tsuyoshi HIROSE
Taro IWAMOTO and Yoshio SAMEZAWA (Director of Intellectual

Property Department of OTSUKA PHARMACEUTICAI CO LTD and
who 1s authorli ed to sign to the attached document on behalf
of said company)

declared in my very presence that said rfTetsuro KIRUCHI
T uyoshi HIROSE Taro IWAMOTO and Yo hio SAMEZAWA

had signed to the attached document and so the signatures

were true and genuine

Dated this 2nd day of December 2005

Wolowms

Masakazu tanabe

Notary attached to
The Tokyo Legal Affairs Bureau

No 1-10 Nihombashi Kabuto-cho
Chuo ku Tokyo
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APOSTILLE
(Convent:1 nd La Haye du 5 octobre 1961)

[y

Cou try JAPAN
Th1 public document
has been signed by Masakazu Watanabe
acting 1n the capdaty of Notary of th Tokyo Legal Aff 1rs Bure u
b arsth eal/stamp of
Certafied
t Tokyo ¢ DEC 2 2009
by th M rustry of Fore gn Affaire
06 N9 (336860
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Seal/stamp 10 Sign ture




ASIGNACION, DERECHO DE PRIORIDAD

|
Nosotros los abajo firnantes Tetsuro KIKUCHI Taro IWAMOTO y Tsuyoshi

HIROSE todos ciudadanos de! Japon residentes en 157 13 Kawauchicho
Komatsunishi Tokushima-shi Tokushima Japén y 38 Boudmnot (T
10/17/2005) Street Pninceton New Jersey 08540 Estados|Umdos de Aménca
y 8-9-502 Sakoichibancho Tokushima-shi Tokushima Japon declaramos
que la aplicacion de |a patente fue registrada en U S A el 23 de Mayo de 2003

bajo ei No 60/473378 para la invenclén que se relaciona a
- |

|
DERIVADOS DE CARBOSTIRIL Y ESTABlLIZADORESI' DE HUMOR PARA

TRATAR EL DESORDEN DE HUMOR '

Y que hemos asignado a OTSUKA PHARMACEUTICAL CO LTD

Corporacién organizada bajo las leyes del Japon ubicada en 29 Kanda
Tsukasacho Chiyoda ku Tolio Japdn los completos Derechos de Prniondad
denvados de dicha Aplicacidon de Patente Americana segiGn la Convencidn
intemacional para la Protaccidn de la Propiedad Industnal para que OTSUKA
PHARMACEUTICAL CO LTD pueda solicotar y obtener la patente en

Colombia en sus propios nhombres para dicha invencién que exige el derecho

de priondad
SodeT aadd to
Fimado por Fecha oD &
GA BE COLOB LA,
Tetsuro KIKUCHI 16 de -5 guE 2006
Taro WAMOTO 17 ¢e octub BARUEL VELA PRIETS
Tsuyoshl HIROSE 16 g abril de 20 BOTARO 14 ENCARATO
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Registro No 1161 de 2005

CERTIFICADO NOTARIAL

%
Este es para certificar que Katsuhisa MEREN es Abogado de Katsuhisa
KIKUCHI Tsuyoshi HIROSE Taro IWAMOTO y Yoshio SAMEZAWA (Director
del Departamento®de Propledad Intelectual de OTSUKA PHARMACEUTICAL
CO LTD yquién esh;.autorlzado para firmar el documento adjunto en nombre

de dicha compafila)

Declarado en mi presencia por los suscntos Tetsuro KIKUCHI Tsuyoshi
HIROSE Taro IWAMOTO y Yoshio SAMEZAWA

-

Han firmado el documento adjunto y que las firmas son reales y onginales

Fechado el 2 de Diciembre de 2005

Firmado por

Masakazu Watanabe

Notario adjunto a la Oficina de Asuntos Legales de Toklo
No 1 10 Nihombashi Kabuto-cho Chuo-ku Tokio Japén



APOSTILLE
(Convention de La Haye du 5 de Octobre 1961)

1 Pals JAPON
2 Este documento publico

Ha sido firmado por Masakazu Watanabe
3 Actuando en su calidad de Notano de la Oficina de Asuntos Legales de

Tokio
4 Lieva la firma y sello de
Certificado

5 En TOKIO
6 El 2 de Diccembre de 2005 |
7 Por El Ministro de Relaciones Extenores |
8 05 No 036860
9 Sello MINISTERIO DE RELAGIONES EXTERIORIES DE JAPON
10 Firmado y sellado por KAZUTOYO OYABE

Por el Ministro de Relaciones Exteriores
o

LA ANTERIOR TRADUCCIO
CORRECTAMENTE DE SU ORIGJ/NAL EN IDIOMA INGLES POR GABRIEL

RUEDA CHADID TRADUCTOR E INTERPRETE OFICIAL

0]
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En Espafiol-aparece la certificacién de la EMBAJADA DE
COLOMBIA en Tokio —Japén de fecha 1 de mayo de 2003
donde se certifica que la compafiia OTSUKA PHARMACEUTICAL CO
LTD esti conformada de acuerdo a las leyes Japonesas y que setuvoala
vista el documento onginal traducido al espafiol ademas que el ob]eto,;

—

I
social de la mencionada compafiia se encuentra descrito en el cei":'pﬁcadb

b

que también se tuvo a la vista y hace la atestacién de la conformacidn de la
st

-~

Junta Directiva _
Firma SERGIO SUAREZ ROA como Primer Secretario Encarg;do deb
Funciones Consular€s

El Jefe de la Divisién de legahizaciones def Mimsterio de Relaciones
Exteriores de Colombia cerfifica que la firma del Primer Secretario ‘:

Encargado de Las Funciones Consulares en Tokio Sr SERGIO SUAREZ
ROA es la registrada y que este funcionano se encontraba

desempefiando esas funciones para la época de la certifjenes
- st

CORRESPONDE A LA LEGALIZACION No 21641
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DECLARACION

Yo Katsuhisa MEREN de No 1359 51 511 Yonamoto Yachiyo-shi
Chiba Ken Japén hago solemne y sinceramente esta declaracion que

yo entiendo perfectamente 1as lenguas Japonesa ¢ Inglesa y que el
documento anexo en versién espafiola es una traduccién parcial verdadera
y completamente fiel hecha por mf at undécimo (11) dia de abnil de 2003

del documento anexo

Yy que yo hago esta solemne declaracién concientemente olo por ser
la misma verdadgra

Aparece firma ﬂleglble
Katsuhisa MEREN

CERTIFICADQ NOTARIAL
Registro No 372 de 2003 suscnito y afirmado ante mi al undécimo (11) dia
de abril de 2003

1
v JerundnYepe, z

Oficial | terp
Remlatio. 1025 Minbtry af s,
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MASAKAZU WATANABE

Notano adjunto a la Oficina de Asuntos Legales de Tokio
No 1-10 Nihombash: Kabuto—cho

Chuo —ku Tokio Japén

Aparece sello ovalado hitmedo

Oficmna de Asuntos Legales de Tokio
Oficina del Notaro

No 1-10 Nihombasht Kabuto — cho
Chuo—-ku Tokio Japén

Tiuns Fern e 2.
A

Offical [nterp Tramsts
Resclution 102 ’lg { Justice
1
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EMBAJADA DE COLOMBIA
SECCION ONSUL AR
[

Tokio 1 de mayo de 2003

Encargado de las Funciones Consulares en ia Embajada de Colombla sn

CERTIFICA

Que la compaiiia OTSUKA PHARMACEUTICAL CO LTD estd constitulda
Ue acuerdo con ias leyes japonesas desde el 10 de agosto de 1984 yilene su
sede principal en la cludad de Tokio — Japdn segGn constig en la certificacion
de inscripcion y registro de la Oficina de Asuntos Legales dg ToKlo numero de
registro de personeria Juridica 0188-01-012088 d umc@ original y

traduccion al espafiol tuvo a la vista

Qus el objeto social de la compafila OTBUKA PHARMACE LTD
se encuentra descrito en el certificado de Inscriptién y Teg 8xo a la
presente

Que la junta directiva de la compafila OTSUKA &
LTD estd constitulda por las sigulentes personas
cahdad de Director ICHIRO OTSUKA, sn calidad 8t
HIGUCH! en calidad de dinesctor YUKIO KOBAYASH! en GQ[IQ&QL"&Q irector
AKIHIKO OTSUKA, en calidad de Director TETSUO ARASHIs8liscglidad de
Direclor NAKAIMA OKABAYASHI en calidad de Dimector, HIROMI
YOSHIKAWA, en calidad de Director TADASU TOBA, enscalidad de Diractor
TATSUO HIGUCH! en calidad de Director Representante NAKAIMA
OKABAYASHI en calidad de Director Representativo, MASAHIKO KATO en
calldad de Auddor ISAQ OTSUKA en calided de Qu%lidrpr,suﬂ OTSUKA,

en calidad de Auditor
En constancia de lo anterior se firma en la cludad de Tokie leQMa los un (1) dia del
mes de mayo de dos mil tres (2003) -
/
Primer Secretario ¥

Encargado de Funciones Congylares

Fondo Rotatorlo US$ 100 oo
Impuestc de Timbre Us$ 8oo
Total‘Derechos Cancelados US$ 108 oo
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DECLARATION

I Katsuhisa MEREN of No 1359 5-1-511 Yonamoto
Yachiyo shi Chiba ken Japan do solemnly and sincerely
declare that I well understand the Japanese language and
Spanish language and that the attached Spanish version
is partial true and faithful translation made by me

this llthday of April 2003 of the attached document

And I made this solemn declaration conscientiocusly

believing the game to be true

NOTARIAL CERTIFIGZ

Reglsgtration No
Subseg¢ribed and affirh

on thi 1lth day of April 2003

Masakazu %ﬂmb&

Notary

No 1 10 Nihombashi Kabuto-cho
Chuo ku Tokyo Japan

S kermn:

L i
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Certificado de todos asuntos actuales

Otsuka Pharmaceutical Co Ltd
2 9 Kanda Tsukasacho Chiyoda ku, Tokio Japén
Niimero de corporacién, etc 0199-01-012986

Razdn social Otsuka Pharmaceutical Co Ltd
Oficina pnincipal 2-9 Kanda Tsukasacho Chiyoda ku, Tokio Japén
Método de anuncio | publicar en el boletin official
oficial
Fecha de fundacién | 10 de agosto de 1964
de la corporacién
Objetos 1 Produccidn, venta, exportacién e amportacién de productos
farmacéuticos, productos farmacéuticos para ammales cuas:
drogas, examen clinico eTlnpo médico insecticida agricola,
cosméticos, bebida alcohélica, productos alimenticios, y
articulos de uso diano y en general
2 Todos los negocios relacionados a los negoscios amba
mencionados
Niimero total de las | 48 000 000
BCCIONES que Se
emiten
Niimero total Niimero total de las acciones emutidas 12 000 000
clases y respectivos
niimeros de de las
acciones emitidas
Capital 6 000 000 000 yenes
Estipulacién sobre | La transferencia de las acciones requiere la aprovacién de la
la restriccién de la | junta directiva.
transferencia de las
acciones
Aszuntos sobre
Director  Yujiro Otsuka Registrado
29 de jumuo de 2001
Director  Ichiro Otsuka Regstrado
29 de jumo de 2001
Director  Tatsuo Higuchi Registrado
29 de yumo de 2001
Director  Yukio Kobayashi Registrado
29 de jumo de 2001

%
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Director Akihiko Otsuka Registrado
29 de junio de 2001

Director  Tetsuo Arashi Registrado
29 de yjumo de 2001

Director Nakaima Okabayashi | Registrado
29 de junio de 2001

Director Hirom1 Yoshikawa Registrado
29 de junio de 2001

Director  Tadasu Toba Registrado
29 de yjumo de 2001

Director Representatvo  Tatsuo Higuchi | Registrado
29 de junio de 2001

Director Representativo Registrado
Nakauna Okabayashi 29 de yumio de 2001

Auditor Masahiko Kato Registrado
29 de junio de 2001

Auditor  Isao Otsuka Regrstrado
29 de jumo de 2001

Auditor  Tatsuya Otsuka Registrado
29 de jumio de 2001

Va omitido lo demés

total ngistrado en el ngistro y vélido actualmente

14 de enero de 2003

Oficina De

Tokio

Asuny Legales De

|94
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