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DESCRIPTION

PROPHYLACTIC OR THERAPEUTIC AGENT
FOR A POSTERIOR OCULAR DISEASE

[Technical Field]

[0001] The present invention relates to a prophylactic or therapeutic agent for a
posterior ocular disease, which comprises, as an active ingredient, a 3-amino-2-
oxopyrrolidine derivative, especially a compound represented by formula (1) below:

[Chem. 1]
R1

'O R
ﬂ%w’ M,
RL_NH RS

its enantiomer or diastereomer, or a pharmaceutically acceptable salt thereof
(hereinbelow also referred to as the "present compound").

[Background Art]

[0002] The posterior ocular disease generally means a disease at the vitreous body,
the retina, the choroid, the sclera or the optic nerve, and these diseases are deeply
involved with neovascular expression. That is, in the posterior ocular diseases such
as age-related macular degeneration, diabetic retinopathy, diabetic macular edema,
retinal vein occlusion, uveitis, etc., it has been known that enhancement of
neovascular expression is a main factor of formation of the pathological condition and
progress of the pathological condition, so that it is useful for the treatment of these
diseases to inhibit neovascularization (Non Patent Literature 1 and Non Patent
Literature 2).

[0003]  On the other hand, the compound represented by formula (1b) below:
[Chem. 2]

¥ ”Otw e

has been described to have an inhibitory activity against CCR-2 and CCR-5 receptors,
and it has been shown that this compound is effective for the treatment of
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inflammatory diseases, allergic diseases, autoimmune diseases, cancers and/or
cardiovascular diseases (Patent Literature 1).
[0004] However, with respect to a 3-amino-2-oxopyrrolidine derivative, especially
a compound represented by formula (1) below:
[Chem. 3]

R1
RQ"11

o]
R4
; "é»N’ (1)
R3\H/NH ‘RS

O
its enantiomer or diastereomer, or a pharmaceutically acceptable salt thereof (present
compound), there is no report on the study of its prophylactic or therapeutic effect
against a posterior ocular disease.
[Citation List]
[Patent Literature]
[0005] [Patent Literature 1] International Publication No. WO 2011/046916
[Non Patent Literature]
[0006] [Non Patent Literature 1] Journal of Japanese Ophthalmological Society,
103, pp. 923-947 (1999)

[Non Patent Literature 2] New Illustrated Handbook of Clinical
Ophthalmology, vol. 5 "Vitreoretinal disease", pp. 184-189, 232-237 (2000)
[Summary of Invention]

[Technical Problem]

[0007]  An object of the present invention is to provide a prophylactic or therapeutic
agent for a posterior ocular disease, which comprises a 3-amino-2-oxopyrrolidine
derivative as an active ingredient.

[Solution to Problem]

[0008] The present inventors have intensively studied to search a novel
prophylactic or therapeutic agent for a posterior ocular disease containing a 3-amino-
2-oxopyrrolidine derivative as an active ingredient and, as a result, they have found
that a compound represented by formula (1) below:

[Chem. 4]
R1
|
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its enantiomer or diastereomer, or a pharmaceutically acceptable salt thereof has
excellent inhibitory activity on angiogenesis and suppressive activity on vascular
hyperpermeability at the posterior ocular tissue, such as the retina and the choroid, i.e.,
the present compound has excellent prophylactic or therapeutic effect against a
posterior ocular disease, whereby they have accomplished the present invention.

[0009] That is, the present invention relates to the following.

[0010] The present invention relates to a prophylactic or therapeutic agent for a
posterior ocular disease, which comprises a compound represented by formula (1)
below:

[Chem. 5]

0 ”
'\\‘§/N/ (N
R3\H/NH RS

O

wherein,

R' and R* may be the same or different and represents a hydrogen atom, a
lower alkyl group or a lower alkyl group substituted with a halogen atom;

R® represents a hydrogen atom, a halogen atom, a lower alkyl group or a
lower alkyl group substituted with a halogen atom;

R* represents a hydrogen atom, a lower alkyl group or a lower alkyl group
substituted with a halogen atom;

R’ represents a nitrogen-containing bicyclic aromatic group which is
unsubstituted or substituted with R®; and

R® represents a halogen atom, a lower alkyl group or a lower alkyl group
substituted with a halogen atom,
its enantiomer or diastercomer, or a pharmaceutically acceptable salt thereof as an
active ingredient.
[0011] Another embodiment of the present invention relates to the prophylactic or
therapeutic agent for a posterior ocular disease comprising the compound represented
by formula (1) above, its enantiomer or diastereomer, or a pharmaceutically
acceptable salt thereof as an active ingredient, wherein, in formula (1),

R' and R? may be the same or different and represents a hydrogen atom or a
lower alkyl group;

R’ represents a hydrogen atom or a lower alkyl group;

R* represents a hydrogen atom or a lower alkyl group;
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R’ represents a group represented by formula (2a), (2b) or (2¢) below:
[Chem. 6]

N7 NYRG NJ\N’N\ . N RS
P NS

(2a) (2b) (2¢) : and

R® represents a lower alkyl group or a lower alkyl group substituted with a
halogen atom.

In this connection, the symbol "¢" in each of formulae (2a), (2b) and (2¢)
represents a bonding point in which the group of one of these formulae as R’ is
bonded to the nitrogen atom in formula (1).

[0012]  Another embodiment of the present invention relates to the prophylactic or
therapeutic agent for a posterior ocular disease comprising the compound represented
by formula (1) above, its enantiomer or diastereomer, or a pharmaceutically
acceptable salt thereof as an active ingredient, wherein the compound represented by

formula (1) is represented by formula (1') below:

[Chem. 7]

R1

A,
SN
R3\H/NH RS
o}

[0013] Another embodiment of the present invention relates to the prophylactic or
therapeutic agent for a posterior ocular disease comprising the compound represented
by formula (1) or (1') above, its enantiomer or diastereomer, or a pharmaceutically
acceptable salt thereof as an active ingredient, wherein, in formula (1) or (1",

R’ represents a hydrogen atom;

R? represents a tert-butyl;

R’ represents a methyl;

R? represents a hydrogen atom;

R’ represents a group represented by formula (2b) below:
[Chem. 8]

NJ\N/N\ 6
AT

(2b) ; and
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R® represents a tert-butyl.

In this connection, the symbol "¢" in formula (2b) represents a bonding point
in which the group of this formula as R* is bonded to the nitrogen atom in formula (1).
[0014]  Another embodiment of the present invention relates to the prophylactic or
therapeutic agent for a posterior ocular disease comprising the compound represented
by formula (1) above, its enantiomer or diastereomer, or a pharmaceutically
acceptable salt thereof as an active ingredient, wherein the posterior ocular disease is a
disease at a vitreous body, a retina, a choroid, a sclera or an optic nerve.
[0015] Another embodiment of the present invention relates to the prophylactic or
therapeutic agent for a posterior ocular disease comprising the compound represented
by formula (1) above, its enantiomer or diastereomer, or a pharmaceutically
acceptable salt thereof as an active ingredient, wherein the posterior ocular disease is
at least one member selected from the group consisting of age-related macular
degeneration, diabetic retinopathy, diabetic macular edema, retinal pigmentary
degeneration, proliferative vitreoretinopathy, retinal artery occlusion, retinal vein
occlusion, uveitis, Leber's disease, retinopathy of prematurity, retinal detachment,
retinal pigment epithelial detachment, central serous chorioretinopathy, central
exudative chorioretinopathy, polypoidal choroidal vasculopathy, multiple choroiditis,
neovascular maculopathy, retinal aneurysm, retinal angiomatous proliferation,
ophthalmic nerve disorder caused by these diseases, ophthalmic nerve disorder caused
by glaucoma and ischemic ophthalmic nerve disorder.
[0016] Another embodiment of the present invention relates to the prophylactic or
therapeutic agent for a posterior ocular disease comprising the compound represented
by formula (1) above, its enantiomer or diastereomer, or a pharmaceutically
acceptable salt thereof as an active ingredient, wherein the posterior ocular disease is
at least one member selected from the group consisting of age-related macular
degeneration, diabetic retinopathy, diabetic macular edema, retinal vein occlusion and
uveitis.
[0017] Another embodiment of the present invention relates to a choroidal
neovascularization inhibiting agent comprising the compound represented by formula
(1) above, its enantiomer or diastereomer, or a pharmaceutically acceptable salt
thereof as an active ingredient.
[0018]  Another embodiment of the present invention relates to the prophylactic or
therapeutic agent for a posterior ocular disease or choroidal neovascularization
inhibiting agent comprising the compound represented by formula (1) above, its

enantiomer or diastereomer, or a pharmaceutically acceptable salt thereof as an active
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ingredient, wherein an administration form is instillation administration, intravitreal
administration, subconjunctival administration, administration to the interior of the
conjunctival sac, administration under the Tenon's capsule or oral administration.
[0019]  Another embodiment of the present invention relates to the prophylactic or
therapeutic agent for a posterior ocular disease or choroidal neovascularization
inhibiting agent comprising the compound represented by formula (1) above, its
enantiomer or diastereomer, or a pharmaceutically acceptable salt thereof as an active
ingredient, wherein a dosage form is an eye drop, an ophthalmic ointment, an insert
preparation, a plaster, an injection, a tablet, fine granules or a capsule.

[0020] In addition, the present invention also relates to the following.

[0021]  Another embodiment of the present invention relates to use of the
compound represented by formula (1) above, its enantiomer or diastereomer, or a
pharmaceutically acceptable salt thereof in the prophylaxis or treatment for a posterior
ocular disease.

[0022] Another embodiment of the present invention relates to use of the
compound represented by formula (1) above, its enantiomer or diastereomer, or a
pharmaceutically acceptable salt thereof for the manufacture of a medicine of a
prophylaxis or treatment for a posterior ocular disease.

[0023]  Another embodiment of the present invention relates to a pharmaceutical
composition for a prophylaxis or treatment of a posterior ocular disease comprising a
therapeutically effective amount of the compound represented by formula (1) above,
its enantiomer or diastereomer, or a pharmaceutically acceptable salt thereof and an
additive.

[0024] Another embodiment of the present invention relates to a method for
prophylaxis or treatment of a posterior ocular disease, which method comprises
administering an effective amount of the compound represented by formula (1) above,
its enantiomer or diastereomer, or a pharmaceutically acceptable salt thereof.
[Advantageous Effects of Invention]

[0025] According to the present invention, a prophylactic or therapeutic agent for a
posterior ocular disease comprising, as an active ingredient, the compound
represented by formula (1) above, its enantiomer or diastereomer, or a
pharmaceutically acceptable salt thereof can be provided.

[Description of Embodiments]

[0026] In the following, the present invention is explained in detail.

[0027] The term "halogen atom" refers to a fluorine atom, a chlorine atom, a

bromine atom or an iodine atom.
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[0028] The term "lower alkyl group" refers to a linear or branched C;-Cs alkyl
group, preferably a linear or branched C;-C¢ alkyl group. Specific examples of the
lower alkyl group include methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl,
n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl and the like.

[0029] The term "lower alkyl group substituted with a halogen atom" refers to a
lower alkyl group substituted with one or more (for example, 2 or 3) halogen atoms,
preferably a lower alkyl group substituted with 3 halogen atoms. As a specific
example, there can be mentioned trifluoromethyl or the like. 1f a plurality of halogen
atoms are present, the halogen atoms may be the same or different.

[0030] The term "nitrogen-containing bicyclic aromatic group" refers to a bicyclic
aromatic ring in which at least one of the ring atoms is a nitrogen atom. For example,
an aromatic ring having 8, 9 or 10 ring atoms including 1, 2, 3 or 4 nitrogen atom(s) is
preferred. Specific examples include quinolinyl, isoquinolinyl, cinnolinyl,
pyrazolo[1,5-a]pyridyl, imidazo[1,2-a]pyridyl, quinoxalinyl, quinazoline,
benzotriazolyl, indolyl, indazolyl, pyrazolo[l,5-a][1,3,5]triazine, pyrimido[5,4-
d]pyrimidine and the like.

[0031] The compound contained in the prophylactic or therapeutic agent for a
posterior ocular disease of the present invention can be prepared according to the
usual manner in the field of the organic synthetic chemistry. For example, it can be
prepared according to the method disclosed in WO 2011/046916A, etc. In addition,
a geometric isomer (cis-trans isomers), an optical isomer (an enantiomer, a
diastereomer) or a tautomer of the compound can be isolated and purified by the usual
manner, such as column chromatography, HPLC, etc.

[0032] The compound contained in the prophylactic or therapeutic agent for a
posterior ocular disease of the present invention is a compound represented by
formula (1) below:

[Chem. 9]

0
R4
; \"é/N/ (1)
R3\n/NH RS )

0]
its enantiomer or diastereomer, or their pharmaceutically acceptable salts.
[0033] When a geometric isomer (cis-trans isomers), an optical isomer (an
enantiomer, a diastereomer) or a tautomer of the compound represented by formula

(1) above is present, they also fall within the scope of the compound represented by
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formula (1). In addition, the compound represented by formula (1) may be a mixture
of one or two or more isomers selected from the group consisting of the geometric
isomer (the cis-trans isomers), the optical isomer (the enantiomer, the diastereomer)
and the tautomer.

[0034]  In formula (1) above, R' and R* may be the same or different and represents
a hydrogen atom, a lower alkyl group or a lower alkyl group substituted with a
halogen atom.

[0035] In formula (1) above, R® represents a hydrogen atom, a halogen atom, a
lower alkyl group or a lower alkyl group substituted with a halogen atom.

[0036] In formula (1) above, R* represents a hydrogen atom, a lower alkyl group or
a lower alkyl group substituted with a halogen atom.

[0037] In formula (1) above, R’ represents a nitrogen-containing bicyclic aromatic
group which is unsubstituted or substituted with R®.

[0038] In formula (1) above, R® represents a halogen atom, a lower alkyl group or a
lower alky! group substituted with a halogen atom,

[0039] Preferred examples of each of these substituents are given below.

[0040] In formula (1) above, preferably, R' and R* may be the same or different
and is a hydrogen atom or a lower alkyl group, more preferably, R' is a hydrogen
atom and R? is a lower alky! group, especially preferably, R' is a hydrogen atom and
R? is a tert-buty] group.

[0041] In formula (1) above, R’ is preferably a lower alkyl group, especially
preferably a methyl group.

[0042] In formula (1) above, R* is preferably a hydrogen atom.

[0043] In formula (1) above, R’ is preferably a group represented by formula (2a),

(2b) or (2¢) below:
[Chem. 10]
N._RS® /L N R®
N7~ S N "N~ N
LT L0 'J:@f
N7 N N ,
(2a) (2b) (2¢)

especially preferably a group represented by formula (2b) below:
[Chem. 11]

NJ\N/N\ 6
N

N
(2b)
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In this connection, the symbol "" in each of formulae (2a), (2b) and (2c¢) represents a
bonding point in which the group of one of these formulae as R’ is bonded to the
nitrogen atom in formula (1).

[0044] RCis preferably a lower alkyl group or a lower alkyl group substituted with
a halogen atom, more preferably a tert-butyl or a trifluoromethyl, most preferably a
tert-butyl.

[0045] Formula (1) above is preferably formula (1') below:

[Chem. 12]
R1
|

2’N
W
_ Nﬁ‘,\, )
R3\ﬂ/NH RS
o}

[0046] As a specific example of the compound represented by formula (1) or (1)
above, there can be mentioned N-((1R,2S,5R)-2-((S)-3-((6-(tert-butyl)pyrimido[5,4-
d]pyrimidin-4-yl)amino)-2-oxopyrrolidin-1-yl)-5-(tert-
butylamino)cyclohexyl)acetamide represented by formula (la) below (hereinbelow
also referred to as "compound la"):

[Chem. 13]

\1/ O”é‘w NJ>L (1a)’

enantiomer or diastereomer thereof, and a mixture thereof (such as racemic mixture
and diastereomeric mixture).

[0047]  As another specific example of the compound represented by formula (1) or
(1") above, there can be mentioned N-((1R,2S,5R)-5-(tert-butylamino)-2-((S)-3-(7-
tert-butylpyrazolo[1,5-a][1,3,5]triazin-4-ylamino)-2-oxopyrrolidin-1-
ylcyclohexyl)acetamide represented by formula (1b) below (hereinbelow also
referred to as "compound 1b"):

[Chem. 14]

T ©,§N; S
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enantiomer or diastereomer thereof, and a mixture thereof (such as racemic mixture
and diastereomeric mixture).

[0048]  As another specific example of the compound represented by formula (1) or
(1') above, there can be mentioned N-((1R,2S,5R)-5-(tert-butylamino)-2-((S)-2-ox0-3-
((6-(trifluoromethyl)quinazolin-4-yl)amino)pyrrolidin-1-yl)cyclohexyl)acetamide
represented by formula (1c) below (hereinbelow also referred to as "compound 1c¢"):
[Chem. 15]

\FN”O ,, &(Q -

enantiomer or diastereomer thereof, and a mixture thereof (such as racemic mixture
and diastereomeric mixture).

[0049] As the "pharmaceutically acceptable salt" of the compound represented by
formula (1), (1'), (1a), (1b) or (1c¢) above, there can be mentioned, for example, a salt
with an inorganic acid or a salt with an organic acid. As the inorganic acids, there
can be mentioned, for example, hydrochloric acid, hydrobromic acid, hydroiodic acid,
nitric acid, sulfuric acid, phosphoric acid and the like. As the organic acids, there
can be mentioned, for example, acetic acid, fumaric acid, maleic acid, succinic acid,
citric acid, tartaric acid, adipic acid, gluconic acid, glucoheptonic acid, glucuronic
acid, terephthalic acid, methanesulfonic acid, lactic acid, hippuric acid, 1.,2-
ethanedisulfonic acid, isethionic acid, lactobionic acid, oleic acid, pamoic acid,
polygalacturonic acid, stearic acid, tannic acid, trifluoromethanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, lauryl sulfate, methyl sulfate,
naphthalenesulfonic acid, sulfosalicylic acid and the like.

[0050]  The compound represented by formula (1), (1'), (1a), (1b) or (1¢) above may
be in the form of a hydrate or a solvate.

[0051] When crystal polymorphism and a crystal polymorphism group (crystal
polymorphism system) of the compound represented by formula (1), (1), (1a), (1b) or
(1c) above exist, these crystal polymorphs and crystal polymorphism group (crystal
polymorphism system) also fall within the scope of the present compound. In this
connection, the crystal polymorphism group (crystal polymorphism system) means a
crystal form at the respective stages when the crystal form is variously changed by the

conditions and states of preparation, crystallization, preservation, etc., of these
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crystals (incidentally, the state after preparation is also included in the above states),
and the whole processes.

[0052] In the present invention, the posterior ocular disease means a disease at the
vitreous body, the retina, the choroid, the sclera or the optic nerve. The posterior
ocular disease is preferably at least one member selected from the group consisting of
age-related macular degeneration (exudative age-related macular degeneration,
atrophic age-related macular degeneration, early age-related macular degeneration),
diabetic retinopathy, diabetic macular edema, retinal pigmentary degeneration,
proliferative vitreoretinopathy, retinal artery occlusioh, retinal vein occlusion, uveitis,
Leber's disease, retinopathy of prematurity, retinal detachment, retinal pigment
epithelial detachment, central serous chorioretinopathy, central exudative
chorioretinopathy, polypoidal choroidal vasculopathy, multiple choroiditis,
neovascular maculopathy, retinal aneurysm, retinal angiomatous proliferation,
ophthalmic nerve disorder caused by these diseases, ophthalmic nerve disorder caused
by glaucoma and ischemic ophthalmic nerve disorder, particularly preferably at least
one member selected from the group consisting of age-related macular degeneration,
diabetic retinopathy, diabetic macular edema, retinal vein occlusion and uveitis.
[0053] When the present compound is used for the treatment of the posterior ocular
disease, it may be administered to the patient orally or parenterally and, as the
administration form, there may be mentioned oral administration, topical
administration to eyes (instillation administration, administration to the interior of the
conjunctival sac, intravitreal administration, subconjunctival administration,
administration under the Tenon's capsule, etc.), intravenous administration,
percutaneous administration, etc. As the preferred dosage form to be used for
topically administering the present compound to eyes, eye drops or ophthalmic
ointments or, alternatively, injections (in particular, a subconjunctival administration
agent, a Tenon's capsule administration agent or an intravitreal administration agent)
is used. The preparation containing the present compound as an active ingredient is
formulated into a dosage form suitable for administration, together with a
pharmaceutically acceptable additive(s), if necessary. As the dosage forms suitable
for the oral administration, there may be mentioned, for example, tablets, capsules,
granules, powders, etc. and, as the dosage forms suitable for parenteral administration,
there may be mentioned, for example, injections, eye drops, ophthalmic ointments,
plasters, gels, insert preparations, etc. These can be prepared using usual techniques
generally used in the field of the art. Moreover, in order to take advantage of the

sustained action of the therapeutic effect of the present invention more effectively, it
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may be made into a formulation with a construction as DDS, such as a preparation for
intraocular implant, a microsphere or the like.

[0054] For example, a tablet can be prepared using an appropriately selected
excipient, disintegrator, binder, lubricant, coating agent, corrigent and the like. As
the excipient, there can be mentioned, for example, lactose, glucose, D-mannitol,
anhydrous dibasic calcium phosphate, starch, sucrose and the like. As the
disintegrator, there can be mentioned, for example, carboxymethyl cellulose, calcium
carboxymethyl cellulose, croscarmellose sodium, crospovidone, starch, partially
pregelatinized starch, low-substituted hydroxypropyl cellulose and the like. As the
binder, there can be mentioned, for example, hydroxypropy! cellulose, ethyl cellulose,
gum Arabic, starch, partially pregelatinized starch, polyvinyl pyrrolidone, polyvinyl
alcohol and the like. As the lubricant, there can be mentioned, for example,
magnesium stearate, calcium stearate, talc, hydrated silicon dioxide, hydrogenated oil
and the like. As the coating agent, there can be mentioned, for example, refined
white sugar, hydroxypropylmethyl cellulose, hydroxypropyl cellulose, methyl
cellulose, ethyl cellulose, polyvinyl pyrrolidone and the like. As the corrigent, there
can be mentioned, for example, citric acid, aspartame, ascorbic acid, menthol and the
like.

[0055] For example, an injection can be prepared using an isotonicifier, a buffering
agent, a surfactant, a thickener and the like selected depending on necessity. As the
isotonicifier, there can be mentioned, for example, sodium chloride and the like. As
the buffering agent, there can be mentioned, for example, sodium phosphate and the
like. As the surfactant, there can be mentioned, for example, polyoxyethylene
sorbitan monooleate and the like. As the thickener, there can be mentioned, for
example, methyl cellulose and the like.

[0056] For example, an eye drop can be prepared using an isotonicifier, a buffering
agent, a surfactant, a stabilizer, an anticeptic and the like selected depending on
necessity. The pH of the eye drop may be within the range acceptable for an
ophthalmic preparation and, usually, is preferably within the range of 4 to 8. As the
isotonicifier, there can be mentioned, for example, sodium chloride, concentrated
glycerin and the like. As the buffering agent, there can be mentioned, for example,
sodium phosphate, sodium acetate and the like. As the surfactant, there can be
mentioned, for example, polyoxyethylene sorbitan monooleate, polyoxyl 40 stearate,
polyoxyethylene hydrogenated castor oil and the like. As the stabilizer, there can be
mentioned, for example, sodium citrate, sodium edetate and the like. As the

anticeptic, there can be mentioned, benzalkonium chloride, paraben and the like.
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[0057] For example, an ophthalmic ointment can be prepared using a generally
used base, such as white petrolatum, liquid paraffin and the like.
[0058] For example, an insert preparation can be prepared by pulverizing and
mixing a biodegredable polymer, for example, hydroxypropyl cellulose,
hydroxypropylmethyl cellulose, a carboxyvinyl polymer, a polyacrylic acid or the like
with the present compound and compression-molding the resultant powder. If
necessary, an excipient, a binder, a stabilizer and/or a pH adjuster may be used.
[0059] For example, a preparation for intraocular implant can be prepared using a
biodegredable polymer, for example, a polylactic acid, a polyglycolic acid, a lactic
acid-glycolic acid copolymer, hydroxypropyl cellulose and the like.
[0060] The dose of the present compound may be appropriately changed depending
on a dosage form, the severity of the symptoms, age, body weight or volume of eye
balls of the patient who receives the administration, judgment of a doctor or the like.
In the case of the oral administration, generally 0.01 to 10,000 mg, preferably 0.1 to
5,000 mg, more preferably 0.5 to 2,500 mg of the present compound can be
administered to an adult person at once or in several divided doses a day. In the case
of the injection, generally 0.0001 to 2,000 mg of the present compound can be
administered to an adult person at once or in several divided doses a day. In the case
of the eye drops or insert preparation, the preparation having an active ingredient
concentration of 0.000001 to 10% (w/v), preferably 0.00001 to 1% (w/v), more
preferably 0.0001 to 0.1% (w/v) can be administered once or several times a day. In
the case of the plasters, the plaster containing 0.0001 to 2,000 mg of the present
compound can be applied to an adult person. In the case of the preparation for
intraocular implant, the preparation for intraocular implant containing 0.0001 to 2,000
mg of the present compound can be implanted into the eyes of an adult person.
[Examples]
[0061] 1In the following, the results of Pharmacological tests and Preparation
examples are shown, and these examples are intended to better understand the present
invention and not to limit the scope of the present invention.
[0062] [Pharmacological test 1]

Usefulness of the present compounds was evaluated using a laser-induced
rat choroidal neovascularization model (Invest. Ophthalmol. Vis. Sci., 40(2), 459-466
(1999)).
[0063] (Preparation method of krypton laser-induced rat choroidal
neovascularization model animal)

A rat was generally anesthetized by intramuscular administration of 1
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mL/kg of a mixed solution (7:1) comprising a 5% (W/V) ketamine hydrochloride
injection solution and a 2% xylazine hydrochloride injection solution. 0.5% (W/V)
Tropicamide-0.5% phenylephrine hydrochloride eye drop was dropped into eyes for
mydriasis, and photocoagulation was carried out with a krypton laser
photocoagulation apparatus. The photocoagulation was carried out at eight spots per
eye scattered in the posterior part of eye ground, with the photocoagulation apparatus
being focused on the deep retina and large retinal blood vessels being avoided
(coagulation conditions: spot size 100 pm, output 100 mW, coagulation time 0.1
second). After the photocoagulation, ophthalmography was carried out to confirm
laser irradiated sites.

[0064] (Test compound)

In the present pharmacological test, the above-mentioned compound 1b
synthesized in accordance with the synthetic method described in WO 2011/046916A
was used as the present compound.

[0065]  (Drug administration method) .

Compound 1b was mixed with a 1% (W/V) methyl cellulose solution
(prepared by dissolving methyl cellulose in purified water) so that the concentration
was 20 mg/mL and, from the surgery day of the photocoagulation, the resultant
administration solution containing compound 1b was orally administered twice a day
for 7 days (including the surgery day) at a dose of 100 mg/kg. To the base
administered group, the 1% (W/V) methyl cellulose solution was administered in
substantially the same manner.

[0066] (Evaluation method)

At the 7th day after the photocoagulation, the rat was generally anesthetized
by intramuscular administration of 1 mL/kg of a mixed solution (7:1) comprising a
5% (W/V) ketamine hydrochloride injection solution and a 2% xylazine hydrochloride
injection solution. 0.5% (W/V) Tropicamide-0.5% phenylephrine hydrochloride eye
drop was dropped into eyes for mydriasis, and 0.1 mL of a 10% fluorescein solution
was injected into a penile vein to carry out fluorescein fundus angiography. The spot
of photocoagulation with no leakage of fluorescence detected by fluorescein fundus
angiography was judged as negative (no neovascularization), and the spot of
photocoagulation with leakage of fluorescence was judged as positive. The spot of
photocoagulation with slight leakage of fluorescence was judged as positive
(neovascularization exists) when 2 or more spots of such a state were detected in one
eye. Thereafter, the rate of incidence of choroidal neovascularization (%) was

calculated in accordance with Numerical Formula 1 below from the number of
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positive spot(s) relative to the eight spots of laser irradiation, and the suppressing rate
(%) of the evaluated drug was calculated in accordance with Numerical Formula 2.
The results of Compound 1b are shown in Table 1. Incidentally, a number of the
samples of each administered group is 7 or 8.

[0067] [Numerical Formula 1]

Rate of incidence of choroidal neovascularization %

= (Number of positive spot(s) / Total number of spots of photocoagulation) x 100
[0068] [Numerical Formula 2]

Suppressing rate % = {(Ag - Ax) / Ao} x 100

Ao: Rate of incidence of choroidal neovascularization for the base administered group
Ay: Rate of incidence of choroidal neovascularization for the drug administered group
[0069]

[Table 1]

Group construction Suppressing rate (%)

Compound 1b 100 mg/kg 66.6

[0070] As apparent from Table 1, Compound 1b has been shown to inhibit
choroidal neovascularization in a laser-induced rat choroidal neovascularization
model animal. From these results, the present compound has been shown to have
excellent prophylaxis or treatment effects against a posterior ocular disease.
[0071] [Preparation examples]

The drugs of the present invention are more specifically explained with
reference to Preparation examples, but the present invention is not limited only to
these Preparation examples.

[0072]  Prescription example 1: Ophthalmic solution

In 100 ml

Present compound: 10 mg
Sodium chloride: 900 mg
Polysorbate 80: Appropriate amount
Disodium hydrogen phosphate: Appropriate amount
Sodium dihydrogen phosphate: Appropriate amount
Sterile purified water: Appropriate amount

[0073] The present compound and the other components mentioned above are

added to sterile purified water, and the resultant mixture is thoroughly mixed to
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thereby prepare an eye drop. By appropriately changing the amount of the present
compound to be added, an eye drop with a concentration of 0.05% (w/v) to 1% (w/v)
can be prepared.

[0074]  Prescription example 2: Ophthalmic ointment

In100 g

Present compound: 03¢g
Liquid paraffin: 100 g
White petrolatum: Appropriate amount

[0075] The present compound is added to uniformly melt white petrolatum and
liquid paraffin, and the resultant mixture is thoroughly mixed and gradually cooled to
thereby prepare an ophthalmic ointment. By appropriately changing the amount of
the present compound to be added, an ophthalmic ointment with a concentration of
0.05% (w/v) to 1% (w/w) can be prepared.

[0076] Prescription example 3: Tablet

In 100 mg

Present compound: I mg
Lactose: 66.4 mg
Corn starch: 20 mg
Calcium carboxymethylcellulose: 6 mg
Hydroxypropylcellulose: 6 mg
Magnesium stearate: 0.6 mg

[0077] To a mixture obtained by mixing the present compound and lactose in a
mixer, calcium carboxymethylcellulose and hydroxypropylcellulose are added, and
the resultant mixture is granulated. The obtained granules are dried and subjected to
size regulation. Magnesium stearate is added to and mixed with the resultant size-
regulated granules, and the resultant mixture is subjected to tableting by a tableting
machine. By appropriately changing the amount of the present compound, calcium
carboxymethylcellulose and hydroxypropylcellulose to be added, a tablet with the
content of the present compound of from 0.1 mg to 50 mg in 100 mg can be prepared.

[0078] Prescription example 4: Injection or preparation for intravitreal

administration

In 10 ml

Present compound: 10 mg
Sodium chloride: 90 mg
Polysorbate 80: Appropriate amount

Sterile purified water: Appropriate amount
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[0079] The present compound and the other components mentioned above are
added to sterile purified water, and the resultant mixture is thoroughly mixed to
dissolve or suspend to prepare an injection. By appropriately changing the amount
of the present compound and the other components mentioned above to be added, an
injection with a content of 2 mg to 200 mg of the present compound in 10 ml can be
prepared. The thus prepared injection can be administered as an injection for ocular

administration, for example, as a preparation for intravitreal administration.
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Claims

1. A prophylactic or therapeutic agent for a posterior ocular disease, which
comprises a compound represented by formula (1) below:
[Chem. 16]
R1
|
R

O
Né,,\,' ™
R3\n/NH RS

0

wherein,

R' and R* may be the same or different and represents a hydrogen atom, a
lower alkyl group or a lower alkyl group substituted with a halogen atom;

R’ represents a hydrogen atom, a halogen atom, a lower alkyl group or a
lower alkyl group substituted with a halogen atom;

R* represents a hydrogen atom, a lower alkyl group or a lower alkyl group
substituted with a halogen atom;

R represents a nitrogen-containing bicyclic aromatic group which is
unsubstituted or substituted with R®; and

R® represents a halogen atom, a lower alkyl group or a lower alkyl group
substituted with a halogen atom,
its enantiomer or diastereomer, or a pharmaceutically acceptable salt thereof as an

active ingredient.

2. The prophylactic or therapeutic agent according to claim 1, wherein, in
formula (1),

R' and R? may be the same or different and represents a hydrogen atom or a
lower alkyl group;

R’ represents a hydrogen atom or a lower alkyl group;

R represents a hydrogen atom or a lower alkyl group;

RS represents a group represented by formula (2a), (2b) or (2¢) below:
[Chem. 17]

N7 N\\(RG NJ\N’N\ s N R®
LAon (AT L

N
(2a) {2b) (2¢) ; and
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R® represents a lower alkyl group or a lower alkyl group substituted with a

halogen atom.

3. The prophylactic or therapeutic agent according to claim 1 or 2, wherein

formula (1) represents formula (1') below:

[Chem. 18]
R1
|
N.,
o
Ra\n/NH \R5
0
4. The prophylactic or therapeutic agent for a posterior ocular disease

according to any one of claims 1 to 3, wherein, in formula (1) or (1),
R represents a hydrogen atom;
R? represents a tert-butyl;
R’ represents a methyl;
R’ represents a hydrogen atom;
R’ represents a group represented by formula (2b) below:
[Chem. 19]

N
(2b) ; and
R® represents a tert-butyl.
5. The prophylactic or therapeutic agent according to any one of claims 1 to 4,

wherein the posterior ocular disease is a disease at a vitreous body, a retina, a choroid,

a sclera or an optic nerve.

6. The prophylactic or therapeutic agent according to any one of claims 1 to 4,
wherein the posterior ocular disease is at least one member selected from the group
consisting of age-related macular degeneration, diabetic retinopathy, diabetic macular
edema, retinal pigmentary degeneration, proliferative vitreoretinopathy, retinal artery
occlusion, retinal vein occlusion, uveitis, Leber's disease, retinopathy of prematurity,
retinal detachment, retinal pigment epithelial detachment, central serous

chorioretinopathy, central exudative chorioretinopathy, polypoidal choroidal
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vasculopathy, multiple choroiditis, neovascular maculopathy, retinal aneurysm, retinal
angiomatous proliferation, ophthalmic nerve disorder caused by these diseases,
ophthalmic nerve disorder caused by glaucoma and ischemic ophthalmic nerve

disorder.

7. The prophylactic or therapeutic agent according to claim 6, wherein the
posterior ocular disease is at least one member selected from the group consisting of
age-related macular degeneration, diabetic retinopathy, diabetic macular edema,

retinal vein occlusion and uveitis.

8. A choroidal neovascularization inhibiting agent comprising the compound
represented by formula (1) above, its enantiomer or diastereomer, or a

pharmaceutically acceptable salt thereof as an active ingredient.

9. The prophylactic or therapeutic agent or inhibiting agent according to any
one of claims 1 to 8, wherein an administration form is instillation administration,
intravitreal administration, subconjunctival administration, administration to the
interior of the conjunctival sac, administration under the Tenon's capsule or oral

administration.

10. The prophylactic or therapeutic agent or inhibiting agent according to any
one of claims 1 to 9, wherein a dosage form is an eye drop, an ophthalmic ointment,

an insert preparation, a plaster, an injection, a tablet, fine granules or a capsule.



