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(57) Abstract
4-Tetrahydropyridylpyrimidine

derivatives of general formula (I); and

medicinally acceptable salts thereof, wherein (—\ —
Ar 1s phenyl optionally substituted with one to ) N \ N
three groups selected from among halogeno, Ar < J N _’(

1
C,-C, alkyl, C,-C; alkoxy and trifluoromethyl,

...l‘:\/ X2
thienyl or furanyl; R' is hydrogen, C,-C; alkyl 'N \ 2
or amino optionally substituted with one or two R2 ’ xa
C,-C, alkyl groups; R? is C,-C, alkyl, CC,
cycloalkylalkyl, C,-C, alkenyl or C,-C, alkynyi;
and X', X? and X’ are each independently
hydrogen, halogeno, C,-C; alkyl, C,-C; alkoxy, C,-C, alkylthio or amino optionally substituted with one or two C,-C alkyl groups. These
compounds are efficacious against diseases in which CRF is believed to be concerned, for example, melancholia, anxiety, Alzheimer's

disease, Parkinson's disease, Huntington's chorea, eating disorder, hypertension, digestive diseases, drug dependence, epilepsy, cerebral
infarction, cerebral ischemia, cerebral edema, head injury, inflammation, immunologic diseases and so on.
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4-TETRAHYDROPYRIDYLPYRIMIDINE DERIVATIVE

FIELD OF THE INVENTION:

In one aspect this invention relates to
{-tetrahydropyridylpyrimidine derivatives. In another aspect the
invention relates to a treating agent for diseases which
corticotropin releasing factor (CRF) 1is considered to take part
in, such as depression, anxiety, Alzheimer's disease, Parkinson's
syndrome, Huntington's chorea, eating disorders, hypertension,
digestive diseases, drug dependence, cerebral 1infarction,
cerebral ischemia, cerebral edema, head wounds, inflammation, and

immunity-associated diseases.

BACKGROUND ART:

CRF i1s a hormone composed of 41 amino acids (see Science,
vol. 213, pp. 1394-1397 (1981), J. Neurosci., vol. 7, pp. 88-100
(1987)).. It has been suggested that CRF plays a key role 1in
biological reactions to stress (see Cell. Mot . Neurobiol. , vol.
14, pp. 579-588 (1994), Endocrinol., vol. 132, pp. 723-728
(1994), and Neuroendocrinol., vol. 61, pp. 445-452 (1995)). CRF
functions through two routes; a route through the
hypothalamohypophysial-adrenal system for acting on the

peripheral immune system and the sympathetic nervous system, and
a route through the central nervous system in which it functions

as a neurotransmitter (see Corticotropin Releasing Factor: Basic

and Clinical Studies of
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a Neuropeptide, pp. 29-52 (1990)). CRF intracerebroventicularly
administered to hypophysectomized rats and normal rats induces
anxiety-like symptoms in both rats (see Pharmacol. Rev., vol. 43,
pp. 425-473 (1991) and Brain Res. Rev., vol. 15, pp. 71-100
(1990)). That 1is, CRF 1s believed to participate 1in the
hypothalamohypophysial-adrenal system and to function as a

neurotransmitter in the CNS.

As Owens and Nemeroff collected in Pharmabol. Rev., vol. 43,
pp. 425-474 (1991), diseases 1in which CRF takes part ihclude
depression, anxlety, Alzheimer's disease, Parkinson's syndrome,
Huntington's chorea, eating disorders, hypertension, digestive
diseases, drug dependence, inflammation, and immunity-associated
diseases. It has recently been reported that CRF is also involved
in epilepsy, cerebral infarction, cerebral ischemia, cerebral
edema, and head wounds (see Brain Res., vol. 545, pp. 339-342
(1991), Ann. Neural., vol. 31, pp. 48-498 (1992), Dev. Brain
Res., vol. 91, pp. 245-251 (1996), and Brain Res., vol. 744, pp.
166-170 (1997)). Therefore, an antagonist against a CRF receptor

1s useful as a treating agent for these diseases.

SUMMARY OF THE INVENTION:

In one aspect the 1invention provides a CRF receptor
antagonist effective as a treating agent or a prophylactic agent
for diseases 1n which CRF 1s said to participate, such as

depression, anxlety, Alzheimer's disease, Parkinson's syndrome,
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Huntington's chorea, eating disorders, hypertension, digestive
diseases, drug dependence, epilepsy, cerebral 1infarction,

cerebral ischemia,
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cerebral edema, head wounds, inflammation, and immunity-associated

dilseases.

DR ne RE, 1 INVENT 1TON.

As a result of extensive study on 4 -
tetrahydropyridylpyrimidine derivatives, the inventors have found
that 4-tetrahydropyridylpyrimidine derivatives exhibits high
affinity to a CRF receptor, thus completing the present invention.

The 1nvention will be described hereinafter.

The 1nvention relates to a 4-tetrahydropyridylpyrimidine

derivative represented by formula (I):

3 2 al
NL(:<N X!
4. {» \
P /
M ML 0
N\ »

whereln Ar represents a phenyl group substituted with 1 to 3

substituents selected from a halogen atom, an alkyl group having
1 to 5> carbon atoms, an alkoxy group having 1 to 5 carbon atoms,
and a trifluoromethyl group, a phenyl group, a thienyl group or a
furanyl group; R' represents a hydrogen atom, an alkyl group having
1 to o carbon atoms, an amlino group or an amino group substituted
"with 1 or 2 alkyl groups having 1 to 5 carbon atoms; R° represents

an alkyl group having 1 to 5 carbon atoms, a cycloalkylalkyl group

having 4 to / carbon atoms, an alkenyl group having 2 to 5 carbon
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atoms or an alkynyl group having 2 to 5 carbon atoms; and X', X-,
and X°, which may be the same or di fferent, each represent a hydrogen
atom, a halogen atom, an alkyl group having 1 to 5 carbon atoms,
an alkoxy group having 1 to 5 carbon étoms, an alkylthio group having
1 to > carbon atoms, an amino group or an amino group substituted

with 1 or 2 alkyl groups having 1 to 5 carbon atoms,

Oor a pharmaceutically acceptable salt thereof.

In the invention, Ar substitutes the tetrahydropyridine
ring at the 4- or 5-position. The phenyl group substituted with
1 to 3 substituents selected from a halogen atom, an alkyl group
having 1 to 5 carbon atoms, an alkoxy group having 1 to 5 carbon
atoms, and a trifluoromethyl group includes a 2-fluorophenyl group,
a 3-fluorophenyl group, a 4-fluorophenyl group, a 2-chlorophenyl
group, a 3-chlorophenyl group, a 4-chlorophenyl group, a 2-
bromophenyl group, a 3-bromophenyl group, a 4-bromophenyl groﬁp,
a 2-methylphenyl group, a 3-methylphenyl group, a 4-methylphenyl

group, a Z2-methoxyphenyl group, a 3-methoxyphenyl group, a 4-

methoxyphenyl group, a 3,4-difluorophenyl group, a 3,5~
difluorophenyl group, a 2,4-difluorophenyl group, a 3,4-
dichlorophenyl group, a 3,5-dichlorophenyl group, and a 3-
trifluoromethylphenyl group. The alkyl group having 1 to 5 carbon
atoms 1s a straight-chain or branched alkyl group, such as a methyl
" group, an ethyl groﬁp, a propyl group, an 1sopropyl group, a butyl
group, an 1sobutyl group, a pentyl group, and an isopentyl group.

The cycloalkylalkyl group having 4 to 7 carbon atoms includes a
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cyclopropylmethyl group, a «cyclopropylethyl group, and a
cyclopropylpropyl group. The amino group substituted with 1 or 2
alkyl groups having 1 to 5 carbon atoms includes a methylamino group,
a dimethylamino group, an ethylamino group, a diethylamino group,
a propylamino group, a dipropylamino group, and an isopropylamino
group. The alkynyl group having 2 to 5 carbon atoms includes a
straight-chain or branched alkynyl group, such as a propargyl group
and a Z-butynyl group. The halogen atom is a fluorine atom, a
chlorine atom, a bromine atom or an iodine atom. The alkoxy group
having 1 to 5 carbon atoms includes a straight-chain or branched
alkoxy group, such as a methoxy group, an ethoxy group, a PrOopoxXy
group, an 1sSopropoxy group, a butoxy group, an 1sobutoxy group, a
pentyloxy group, and an isopentyloxy group. The alkylthio group

having 1 to 5 carbon atoms includes a Straight-chain Or branched

alkylthio group, such as a methylthio group, an ethylthio group,
a propylthio group, an isopropylthio group, a butylthio group, an
isobutyl_thio group, apentylthio group, and an isopentylthio group.

The pharmaceutically acceptable salt according to the
invention includes salts with mineral acids, such as sulfuric acid,
hydrochloric acid, and phosphoric acid; and those with organilc acids,

such as acetic acid, oxalic acid, lactic acid, tartaric acid, fumaric

acid, malelc acid, «citric acid, benzenesulfonic acid, and
"methanesulfonic acid.
In formula (I), R' is preferably a methyl group; R° is

preferably an ethyl group, a cyclopropylmethyl group, an allyl group
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or a propargyl group; X' is preferably a hydrogen atom; X? is
preferably a halogen atom or a methylthio group bonded at the
2-position of the benzene ring; and X° is preferably an 1sopropyl
group or a dimethylamino group bonded at the 4-position of the
benzene ring. Where Ar 1is at the 4-position of the
tetrahydropyridine ring, it 1s preferably a phenyl group
substituted with one halogen atom. Where Ar is at the 5-position,
1t 1s preferably a phenyl group having an alkyl group having 1 to

S carbon atoms at the 2-position thereof.

The compound of formula (I) can be prepared in accordance
wlith the following processes. In the reaction formulae shown below,
Ar, R', R, X', X*, and X’ are as defined above; R® represents a hydrogen

atom or R’; R' and R”, which may be the same or different, each

represent an alkyl group having 1 to 5 carbon atoms, or they are

connected to each other to form a 1,2-ethylenedioxy group or a

1, 3-propylenedioxy group together with the respective adjacent

oxygen atoms, R'O and R'0O being bonded to the same carbon atom at
the 3- or 4-position; X' represents a chlorine atom, a bromine atom
or an iodine atom; X’ represents a hydrogen atom, a chlorine atom,
a bromine atom or an iodine atom; and Y represents an acyl group
(e.g., an acetyl group or a benzoyl group), an alkoxycarbonyl group
(e.g., an ethoxycarbonyl group or a t-butoxycarbonyl group), an

~alkyl group having 1 to 5 carbon atoms, or a benzyl group.
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Process 1
Rt X?
— H ~{ X2
CI—(—< N N I-\()
N_/< | Fh RSI \ Nxa
Cl — (4
@ £ N_(‘fN @
Ar” Step A AN~ N Step B
(1) (3) Cl
| R?
4 N—‘(:{ N X1
Ar/\‘__/ N__/< _ln/xz
N \ :\
RSI y )(3
(5)
Step A:

A 1,2,3,6-tetrahydropyridine compound (1) and a 2,4--
dichloropyrimidine compound (2) are allowed to react in an inert
. solvent 1n the presence of a base to form a compound of formula (3).
Useful bases 1nclude amines, such as triefhylamine,
dilsopropylethylamine, and pyridine; inorganic bases, such as
sodium cfarbonate, potassium carbonate, sodium hydrogencarbonate,
potassium hydrogencarbonate, sodium hydroxide, and sodium hydride;
alcoholates, such as sodium methoxide, sodium ethoxide, and

potassium t-butoxide; and metal amides, such as sodium amide and

lithium diisopropylamide. Useful inert solvents include alcohols,
such as methanol, ethanol, isopropyl alcohol, and ethylene glycol;

~ethers, such as diethyl ether, tetrahydrofuran, dioxane, and

1,2-dimethoxyethane; hydrocarbons, such as benzene and toluene:

amides, such as N,N-dimethylformamide; acetonitrile, water; and
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mixtures thereof.
Step B:

The compound of formula (3) reacts with an aniline compound
(4) 1n an inert solvent in the presence or absence of a base to give

a compound (5) of the invention. Useful bases include amines, such

as triethylamine, diisopropylethylamine, and pyridine; inorganic

bases, such as sodium carbonate, potassium carbonate, sodium

hydrogencarbonate, potassium hydrogencarbonate, sodium hydroxide,

and sodium hydride; alcoholates, such as sodium methoxide, sodium

ethoxide, and potassium t-butoxide; and metal amides, such as sodium
amlde and lithium diisopropylamide. Useful inert solvents include
alcohols, such as methanol, ethanol, isopropyl alcohol, and
ethylene glycol; ethers, such as diethyl ether, tetrahydrofuran,
dioxane, and 1, 2-dimethoxyethane; hydrocarbons, such as benzene,
toluene, and xylene; amides, such és N, N-dimethylformamide; and

dimethyl sulfoxide.

Process 2
1
R x4_R2 H1
/<* N—<:<N X3 . (Z)___,._ \ N’<:<N X1
AN~ NK =jny_ X2 A N X2
H/ \Xa Rz' \ \xa
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Step C:

A compound (6), which is the compound (5) wherein R® is a
hydrogen atom, 1is led to a compound (8) of the invention by reaction
with a halide (7) in an inert solvent in the presence of a base.
Useful bases include amines, such as triethylamine,
diisopropylethylamine, and pyridine; inorganic bases, such as
sodium carbonate, potassium carbonate, sodium hydrogencarbonate,
potassium hydrogencarbonate, sodium hydroxide, and sodium hydride;
alcohoiates, such as sodium methoxide, sodium ethoxide, and
potassium t-butoxide; and metal amides, such as sodium amide and
lithium diisopropylamide. Useful inert solvents include alcohols,

such as methanol, ethanol, isopropyl alcohol, and ethylene glycol;

ethers, such as diethyl ether, tetrahydrofuran, dioxane, and
1,2-dimethoxyethane; hydrocarbons, such as benzene, toluene, and
Xylene; amides, such as N,N-dimethylformamide; dimethyl sulfoxide,

acetonitrile, water; and mixtures thereof.
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Process 3
R! X1
CI(‘:(N H _I:\/xz
R4\ N_"{ N \ ;\) : ) ,
P 2) A SN
RS-Ok NH I
Step A Step B Step C
(9)
R4 |
\ R 5 R
O
— "\ p—
RS”OX—\N{—TN y1 N N_<_/<N X1
2 N |- 2
N_<N _I:\/X Step D N I%X
/ \ X / \ \ 3
R2 X3 R2 X
(10) (11)
Ar R
X(S'-)Ar HO_\\ _(..—_«’N "
12 N— — -
| \_/ N_/( _.I:\ %2
Step E NS Step F
HZI \)(3
' (13)
R1
(. N«(:(N X
Ar/\\__/ N / _I:\ XZ
N— <
Rzl ’ )(3

The compound of the invention can also be obtained by
starting with a compound represented by formula (9). That 1is, the
compound represented by formula (9) and a 2,4-dichloropyrimidine
compound (2) are subjected to step A followed by step B and, where
R’ is a hydrogen atom, further followed by step C to obtain a ketal
- compound (10).

Step D:

The ketal compound (10) is treated with an acid in an inert

- 10 -
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solvent to give a ketone compound (11). The inert solvent includes
alcohols, such as methanol, ethanol, isopropyl alcohol, and
ethylene glycolf ethers, such as diethyl ether, tetrahydrofuran,
dioxane, and 1,2-dimethoxyethane; hydrocarbons, such as benzene,
toluene, and xylene; ketones, such as acetone and methyl ethyl
ketone; amides, such as N,N-dimethylformamide; water; and mixtures
thereof. The acid includes inorganic acids, such as hydrochloric
acid, hydrobromic acid, and sulfuric acid, and organic acids, such
as p-toluenesulfonic acid, methanesul fonic acid, and
trifluorcacetic acid.

Step E:

The ketone compound (11) énd a metal compound, which is
obtained from the compound of formula (12) and a metal reagent, are
allowed to react in an inert solvent to obtain an alcohol compound
(13). The metai reagent includes metals, such as magnesium and
lithium, and organolithium compounds, such as n-butyl lithium,
t—butyl.lithium, phenyl lithium, lithium diisopropylamide, and
lithium bis(trimethylsilyl)amide. The 1nert solvent includes
ethers, such as diethyl ether, tetrahydrofuran, dioxane, and
1,2-dimethoxyethane, and hydrocarbons, such as hexane, benzene,
toluene, and xvylene.

Step F:

The alcohol compound (13) is led to a compound (8) of the

invention by dehydration under an acidic condition or by conversion

to an active species which is then subjected to reaction under a

211 -
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basic condition. The dehydration under an acidic condition is
carried out in an inert solvent, such as an alcohol, e.qg., methanol,
ethanol, isopropyl alcohol or ethylene glycol; an ether, e.qg.,
diethyl ether, tetrahydrofuran, dioxane or 1,2-dimethoxyethane; a
ketone, e.g., acetone or methyl ethyl ketone; water:; or a mixed
solvent thereof, using an acid, such as an inorganic acid, e.qg.,
hydrochloric acid, hydrobromic acid or sulfuric acid: a hydrogen
halide, such as hydrogen chloride or hydrogen bromide ; OXr an organic
acid, such as p-toluenesulfonic acid, methanesulfonic acid,
trifluoroacetic acid or formic acid. The term "active species"
means the alcohol compound (13) with its hydroxyl group sulfonylated
or acylated or the alcohol compound (13) with its hydroxyl group
substituted with a halogen atom. Such an active species is obtained
by allowing the alcohol compound (13) to react with a sulfonyl
chloride (e.g., methanesulfonyl chloride or p-toluenesulfonyl
chloride), an organic carbonyl chloride (e.qg., acetyl chloride),
an organic carboxylic acid anhydride (e.g., acetic anhydride or
trifluoroacetic anhydride), a halogenating agent (e.g., sulfonyl
chloride or phosphoryl chloride), and the like in an inert solvent
in the presence of a base. Useful inert solvents include ethers,
such as diethyl ether, tetrahydrofuran, dioxane, and 1,2-
dimethoxyethane; pydrocarbons, such as benzene, toluene, and
' xylene; halides, such as chloroform and dichloromethane; and amides,
such as N,N-dimethylformamide. Useful bases include amines, such

as triethylamine, diisopropylethylamine, pyridine, and 4-

- 12 -
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dimethylaminopyridine; inorganic bases, such as sodium carbonate,
potassium carbonate, sodium hydrogencarbonate, potassium
hydrogencarbonate, sodium hydroxide, and sodium hydride; and metal
amides, such as sodium amide and lithium diisopropylamide. The
reaction under a basic condition is a reaction between the active
species of the alcohol compound (13) and a base in an inert solvent.
Useful 1inert solvents include ethers, such as diethyl ether,
tetrahydrofuran, dioxane, and 1,2-dimethoxyethane; hydrocarbons,
such as benzene, toluene, and xylene; halides, such as chloroform
and dichloromethane; and amides, such as N,N-dimethyl formamide.
Useful bases include amines, such as triethylamine,
diisopropylethylamine, pyridine, and 1,8-diazabicyclo[5.4.0]-7-
undecene; 1norganic bases, such as sodium carbonate, potassium
carbonate, sodium hydrogencarbonate, potassium hydrogencarbonate,
sodium hydroxide, and sodium hydride; metal amides, such as sodium
amide and lithium diisopropylamide; and alcoholates, such as
potassium t-butoxide.

The compound of formula (1) used in process 1 is known per

se or can be prepared from a ketone compound of formula (14) as

follows.
O XS —Ar HOAr — Ar —
r——\ . ¢
N ey 42 N N-Y \¢ N-Y
Step E Step F
(14) (15) (16)
Ar

- 13 -
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Where the protective group Y of the ketone compound (14)
1s an alkoxycarbonyl group, an acyl group or a sulfonyl group, the
compound (14) 1s led to a compound of formula (16) under the same
conditions as 1n steps E and F. That is, the compound of formula
(14) reacts with a metal compound, which is obtained from the
compound of formula (12) and a metal reagent, to give an alcohol
compound (15), which 1is then treated with an acid, such as an
inorganic acid, e.g., hydrochloric acid, hydrobromic acid or
sulfuric acid, an organic acid, e.g., trifluoroacetic acid, formic
acid or methanesulfonic acid, a dioxane or ethyl acetate solution
of hydrogen chloride, etc. In this case, dehydration and removal
of the protectivé group are carriled out simultaneously or stepwise
to obtain the cdmpound of formula (16) inwhich Y is a hydrogen atom,
1.e., the compound of formula (1). In case only a dehydration
reaction precedes, removal of the protective group Y can be achieved
even with an inorganic base, such as sodium hydroxide, potassium
hydroxide or barium hydroxide, to give the compound of formula (16)

in which Y is a hydrogen atom. Where the alcohol of formula (15)

ls converted to its active species in the same manner as in step

F' followed by dehydration, the protective group is removed by the

above-described acid or base treatment.
Step G:

Where the protective group Y of the ketone compound (14)
1s an alkyl group having 1 to 5 carbon atoms or a benzyl group, the

protective group 1s removed after steps E and F as follows. The

.14 -
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protective group 1s once converted to an alkoxycarbonyl group by
reaction with a haloalkyl formate, such as chloroethyl formate,
in the pﬁesence or absence of an 1lnorganic base, such as sodium
carbonate or potassium carbonate, or an organic base, such as
triethylamine or N, N-diisopropylethylamine, and the
alkoxycarbonyl group is then removed under a basic or acidic
condition j.n the same manner as described above to obtain the

compound represented by formula (1).

The compound of the invention is useful as a treating agent
or a prop-hy-lactic agent for diseases whiéh CRF 1s said to
participate in. For this purpose, the compound of the invention'
can be formulated into tablets, pills, capsules, granules,
powders, solutions, emulsions, suspensions, injections, and so
forth "together with commonly employed extenders, binders,
disintegrants, pH adjustors, solu-bilizers, and the 1like 1in

accordance with common preparation techniques.

- The compound of the invention can be administered orally or
non-orally at a dose of 0.1 to 500 mg/day for an adult in a
single dose or several divided doses. The dose is subject to
variation appropriately depending on the disease and the age,

body weight or symptoms of a patient.
EXAMPLES:

The present invention will now be illustrated specifically by way

of Examples and Test Example.

_15._
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EXAMPLE 1

Synthesis of 2~[N>(2—bromo~4—isopropylphenyl)—N~ethylamino]—4—
(4~phenyl—l,2,3,6—tetrahydropyridin-1—yl)~6—methylpyrimidine
hydrochloride:

(1) In 4 ml of ethanol was dissolved 415 mg of 2,4-
dichloro-6-methylpyrimidine, and the solution was cooled with
ice-water. To the solution were added 503 mg of 4-phenyl-
1,2,3,6-tetrahydropyridine hydrochloride and 664 mg of
diisopropylethylamine, followed by stirring overnight under
coolingwith ice. The reaction solution was poured into a saturated
aqueous solution of sodium hydrogencarbonate and extracted with
ethyi acetate. The extract was washed with a saturated‘aqueous
sodium chloride solution and dried over anhydrous sodium sulfate.
The desiccant was removed by filtration, the filtrate was
concentrated under reduced pressure, and the residue Was purified

py silica gel column chromatography (developing solvent:

hexane/e:-thyl acetate=10/1 to 3/1) to give 491 mg of 4-(4-
phenyl-1,2, 3, 6-tetrahydropyridin-1-yl)-2-chloro-6-
methylpyrimidine as crystals.

(2) 4-{4-Phenyl-1, 2, 3, 6-tetrahydropyridin-1-vl)-2-chloro-6-
methylpyrimidine (466 mg), 408 mg of 2-bromo-4-isopropylaniline
hydrochloride and 232 mg of diisopropylethylamine were heated in

O ml of ethylene glycol under reflux for 1 hour. The reaction

solution was poured 1nto a saturated aqueous solution of sodium

hydrogencarbonate and extracted with ethyl acetate. The extract

- 16 -
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was washed successively with water and a saturated aqueous solution
of sodium chloride and dried over anhydrous sodium sulfate. The
desiccant was filtered off, the solvent was concentrated under
reduced pressure, and the residue was purified by silica gel column
chromatography (developing solvent: hexane/ethyl acetate=6/1) to
give 458 mg of 2-[N-(2-bromo-4-isopropylphenyl)amino]-4- (4-
phenyl-1,2,3,6-tetrahydropyridin-1-yl)-6-methylpyrimidine as an
amorphous substance.

(3) In 5 ml of N,N-dimethylformamide was dissolved 453 mg of
2—[N-(2-bromo-4-isopropylphenyl)amino]-4- (4-phenyl-1,2, 3, 6-
tetrahydropyridin-l-yl)-6-methylpyrimidine, and 51 mg of a 60% oil

dispersion of sodium hydride was added thereto. The mixture was

stirred at room temperature for 1 hour. To the mixture was added
214 mg of ethyl iodide, followed by stirring at room temperature

overnight. The reaction solution was poured into water and

extracted with ethyl acetate. The extract was washed successively

with water and a saturated sodium chloride aqueous solution, and
dried over anhydrous sodium sulfate. The desiccant was filtered

off, the filtrate was concentrated under reduced pressure, and the

residue was purified by silica gel column chromatography
(developing solvent: hexane/ethyl acetate=8/1). The resulting
free amine was converted to its hydrochloride by treatment with 4N
" HCl/ethyl acetate in methanol, and crystallized from ether to give
320 mg of 2-[N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-4- (4-

phenyl-1,2, 3, 6-tetrahydropyridin-1-yl)-6-methylpyrimidine
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hydrochloride.

The structure and physical properties data of the resulting
compound and other compounds obtained similarly are shown in Table
1.

LXAMPLE 2
Synthesis of 2-[N-(2,4-dimethoxyphenyl)-N-ethylamino]-4-[4-
(3,4-dichlorophenyl-1, 2,3, 6-tetrahydropyridin-1-y1]-6-
methylpyrimidine:.
4-14-(3,4-Dichlorophenyl)-1, 2, 3, 6-tetrahydropyridin-1-

yl]-2-chloro-6-methylpyrimidine (500 mg), which was obtained from
2,4-dichloro-6-methylpyrimidine and 4-(3,4-dichlorophenyl) -
1,2,3,0-tetrahydropyridine in the same manner és in Example 1, and
281 mg of N-ethyl-2,4-dimethoxyaniline were heated in 2 ml of
ethylene glycol at 170°C for 1.5 hours. The reaction solution was
poured 1nto a saturated agueous solution of sodium
hydrogencarbonate and extracted with ethyl acetate. The extract
was washgd successlvely with water and a saturated sodium chloride
aqueous solution, and dried over anhydrous sodium sulfate. The

desiccant was removed by filtration, the filtrate was concentrated

under reduced pressure, and the residue was purified by silica gel
column chromatography (developing solvent: hexane/ethyl
acetate=4/1) and recrystallized from diethyl ether to give 360 mg
" of 2-[N-(2,4-dimethoxyphenyl)-N-ethylamino]-4-[4- (3, 4-
dichlorophenyl)-1,2, 3, 6-tetrahydropyridin-1-yl]-6-

methylpyrimidine.

. 18 -
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The structure and physical properties data of the resulting

compound and other compounds obtained similarly are shown in Table

1.

EXAMPLE 3
Synthesis of 2= [N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-4-
[4—(3—chlorophenyl)~1,2,3,6—tetrahydr0pyridin—l—yl]-6—
methylpyrimidine hydrochloride:
(1) 2= [N-(2-Bromo-4-isopropylphenyl)-N-ethylamino]-4-[4-
(1,3-dioxolan-2-yl)piperidin-1-yl]-6-methylpyrimidine (14.25 g),

which was obtained from 2,4-dichloro-6-methylpyrimidine and 4-

(1, 3-dioxolan-2-yl)piperidine in the same manner as in Example 1,
was dissolved in 75 ml of tetrahydrofuran, and 75 ml of 4N
hydrochloric acid was added thereto, followed by stirring at room
temperature for 6 hours. The reaction solution was concentrated
under reduced pressure to about 80 ml. The concentrate was poured

1nto a saturated aqueous solution of sodium hydrogencarbonate and

extractgd wlth ethyl acetate. The extract was washed with a
saturated aqueous solution of sodium chloride and dried over
anhydrous sodium sulfate. The desiccant was removedby filtration,
the filtrate was concentrated under reduced pressure, and the
residue was purified by silica gel column chromatography
(developing solvent: hexane/ethyl acetate=7/1 to 6/1) to give
- 12.93 g of 2-[N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-6-
methyl-4- (4-oxopiperidin-1l-yl)pyrimidine as an oily substance.

(2) 3-Bromochlorobenzene (427 mg), 27 mg of magnesium, and a

- 19 -
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trace amount of iodine were heated in 5 ml of tetrahydrofuran under
reflux for 1 hour. The reaction mixture was cooled with ice and
added dropwise to a solution of 321 mg of 2-[N-(2-bromo-4-
1sopropylphenyl)-N-ethylamino]-6-methyl-4- (4-oxopiperidin-1-

yl)pyrimidine in 3 ml of tetrahydrofuran, followed by stirring
under 1ce-cooling for 1 hour and then at room temperature for an
addition 1 hour period. The reaction mixture was again cooled with
1ce, and a saturated ammonium chloride aqueous solution was added
thereto dropwise. After stirring at room temperature for
10 minutes, the mixture was extracted with ethyl acetate. The

eXtract was washed successively with a saturated ammonium chloride

aqueous solution, a saturated sodium hydrogencarbonate aqueous
solution and a saturated sodium chloride aqueous solution, and dried
over anhydrous sodium sulfate. The desiccant was removed by
filtration, the' filtrate was concentrated under reduced pressure,
and the residue was purified by silica gel column chromatography
(develop;ng solvent: hexane/ethyl acetate=4/1) to give 238 mg of
2= [N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-4-[4- (3-
chlorophenyl)-4-hydroxypiperidin-1-yl]-6-methylpyrimidine.

(3) To 170 mg of 2= [N-(2-bromo-4-isopropylphenyl)-N-
ethylamino]—4—[4~(3—chlorophenyl)—4~hydroxypiperidin~l—yl]—6—

e~

methylpyrimidine was added 1.25 ml of trifluorocacetic acid,

" followed by stirring at room Ctemperature for 2 days. The reaction
solution was concentrated under reduced pressure, and a saturated

aqueous solution of sodium hydrogencarbonate was added to the

- 920 -
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residue. The mixture was extracted with ethyl acetate, and the
extract was washed successively with a saturated sodium
hydrogencarbonate aqueous solution and a saturated sodium chloride
aqueous solution, and dried over anhydrous sodium sulfate. The
desiccant was filtered off, the filtrate was concentrated under
reduced pressure, and the residue was purified by silica gel column
chromatography (developing solvent: hexane/ethyl acetate=7/1).
The resulting free amine was converted to its hydrochloride by
treating with 4N HCl/ethy]l acetate in methanol, and recrystallized
from 1isopropyl alcohol-diisopropyl ether to give 131 mg of 2-

[N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-4-[4- (3-

chlorophenyl)-1,2,3, 6-tetrahydropyridin-1-yl]-6-
methylpyrimidine hydrochloride.

The structu're and physical properties data of the resulting
compound and other compounds obtained similarly are shown in Table
1.

EXAMPLE 4
Ssynthesis of 2= [N~ (2-bromo-4-isopropylphenyl)-N-ethylamino]-4-
[4- (furan-2-yl)-1,2,3, 6-tetrahydropyridin-1-y1]-6-
methylpyrimidine:
(1) To a solution of 136 mg of furan in 1 ml of tetrahydrofuran
was added dropwise 0.9 ml of a 1.63M n-hexane solution of n-butyl
" lithiumunder cooling at -15°C over 10 minutes, followed by stirring

at 5°C for 20 minutes. To the reaction mixture was added dropwlse

a solution of 432 mg of 2=~ [N-(2-bromo-4-isopropylphenyl) -N-

.91 .-
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ethylamino]-6-methyl-4- (4-oxopiperidin-1-yl)pyrimidine in 2 ml
of tetrahydrofuran over 10 minutes while cooling to -15°C, followed
by stirring at -15° to 0°C for 30 minutes. After stirring at room
temperature for 1 hour, a saturated aqueous solution of ammonium
chloride was added thereto dropwise under ice—-cooling, and the
mixture was extracted with ethyl acetate. The extract was washed
successively with a saturated ammonium chloride aqueous solution,
a saturated sodium hydrogencarbonate aqueous solution and a
saturated sodium chloride aqueous solution, and dried over
anhydrous sodium sulfate. The desiccant was removedby filtration,
the filtrate was concentrated under reduced pressure, and the

residue was purified by silica gel column chromatography

(developing solvent: hexane/éthyl acetate=3/1) to give 279 mg of
2—[N~(2—bromo?4—isopropylphenyl)—N~ethylamino]—4-[4~(furan~2—
yl)-4-hydroxypiperidin-l-yl]-6-methylpyrimidine. .

(2) A solution of 48 mg of methanesulfonyl chloride in 0.5 ml

of dichloromethane was added dropwise under ice-cooling to a

solution of 104 mg of 2-[N-(2-bromo-4-isopropylphenyl)-N-

ethylaminoj-4-[4- (furan-2-yl)-4-hydroxypiperidin-1-y1]-6-

methylpyrimidine, 85 mg of triethylamine, and 13 mg of 4-
dimethylaminopyridine in 1 ml of dichloromethane, followed by
stirring for 15 minutes énd then at room temperature for 2 hours.
- The reaction solution was poured into a saturated sodium
hydrogencarbonate aqueou's solution and extractedwith ethyl acetate.

The extract was washed successively with a saturated sodium

.99
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hydrogencarbonate aqueous solution and a saturated sodium chloride
aqueous solution, and dried over anhydrous sodium sulfate. The
desiccant was filtered off, the filtrate was concentrated under
reduced pressure, and the residue was purified by silica gel column
chromatography (developing solvent: hexane/ethyl acetate=9/1) to
give 70 mg of 2-[N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-4-
[4- (furan-2-yl)-1,2, 3, 6-tetrahydropyridin-1-y1]-6-
methylpyrimidine.

The structure and physical properties data of the resulting

compound and other compounds obtained similarly are shown in Table

1.

EXAMPLE o

Synthesis of 2-[N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-4-
[4%(thiophen—2~yl)—l,2,3,6*tetrahydropyridin~1-yl}—6~
methylpyrimidine: |

(1) The operation of Example 4-(1) was followed using 168 mg
of thiophene and 432 mg of 2-[N-(2-bromo-4-isopropylphenyl)-N-
ethylamino]-6-methyl-4- (4-oxopiperidin-1-yl)pyrimidine to give
228 mg of 2-[N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-4-[4-
(thiophen-2-yl)-4-hydroxypiperidin-1-yl]-6-methylpyrimidine.

(2) 2= [N-(2-Bromo-4-isopropylphenyl)-N-ethylamino]-4-[4-
(thiophen-2-yl)-4-hydroxypiperidin-1-yl]-6-methylpyrimidine

- (166 mg) was stirredin 0.5 ml of 99% formic acid at room temperature
for 2 hours. The reaction solution was poured into a saturated

aqueous solution of sodium hydrogencarbonate and extracted with

.93 .
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ethyl acetate. The extract was washed successivelywith a saturated
sodium hydrogencarbonate aqueous solution and a saturated sodium

chloride aqueous solution, and dried over anhydrous sodium sul fate.

The desiccant was filtered off, the filtrate was concentrated under
reduced pressure, and the residue was purified by silica gel column
chromatography (developing solvent: hexane/ethyl acetate=5/1) to
give 132 mg of 2-[N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-
4-[4- (thiophen-2-yl)-1,2, 3, 6-tetrahydropyridin-1-yl1]-6-
methylpyrimidine.

The structure and physical properties data of the resulting

compound and other compounds obtained similarly are shown in Table

1.

.94 -
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Compound No.

Example No. used for synthesis

Recrystallizing solvent;

'Et,0: diethyl ether

IPA: isopropyl alcohol

IPE: diisopropyl ether

AcOEt: ethyl acetate

Hex: hexane

Crystallizing solvent

NMR (CDC1,) 0 (ppm): 1.20 (t, J=7.1Hz), 2.22 (3H, s), 2.40-2.61
(ZH, m), 2.98 (6H, s), 3.52-4.28 (6H, m), 5.79 (1H, s), 6.10
(14, s), 6.68 (1H, dd, J=8.8, 2.9Hz), 6.99 (1H, d, J=2.9Hz),
/.10 (1H, d, J=8.8Hz), 7.19-7.42 (4H, m)

EIMS m/e: 525 (M), 446 (100%)

NMR (CDCl;) 6 (ppm): 1.00-1.67 (9H, m), 1.80-3.00 (8H, m),
3.00-4.40 (10H, m), 5.75-8.10 (9H, m)

EIMS m/e: 489 (M, 100%)

NMR (CDCl;) 6 (ppm): 1.18-1.33 (3H, m), 1.27 (6H, d, J=6.8Hz),
2.45-2.63 (2H, m), 2.91 (1H, sept, J=7.0Hz), 3.50-4.30 (6H,
m), 5.32 (1H, d, J=6.0Hz), 6.04-6.16 (1H, m), 7.14-7.26 (2H,
m), /.31 (4H, s), 7.50-7.56 (1H, m), 7.96 (1lH, d, J=6.0Hz)
FABMS m/e: 511 (MH', 100%)

NMR (CDCl,) 0 (ppm): 1.17 (6H, br d, J=6.6Hz), 1.24 (3H, t,

J=7.0), 1.28 (6H, d, J=7.0Hz), 2.40-2.75 (3H, m), 2.92 (1H,

- 29 .
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sept, J=/7/.0Hz), 3.50-4.28 (6H, m), 5.79 (1H, s), 6.00-6.11
(l1H, m), 7.11-7.24 (2H, m), 7.30 (4H, s), 7.50 (1H, s)
EIMS m/e: 552 (M"), 473 (100%)
*9 . 2-Thienyl
*10: NMR (CDCls) o6 (ppm): 1.21 (3H, t, J=7.1Hz), 1.28 (6H, d,
J=7.0Hz), 2.21 (3H, s), 2.43-2.60 (2H, m), 2.93 (1H, sept,
J=7.0Hz) . 3.60-4.30 (6H, m), 5.80 (1H, s), 6.03-6.15 (1H, m),
6.22-7.00 (2H, m), 7.10-7.20 (3H, m), 7.51 (1H, s)
CIMS m/e: 497 (MH', 100%)
*11: 2-Furyl
*12: NMR (CDCl;) o (ppm): 1.21 (3H, t, J=7.1Hz), 1.28 (6H, d,
J=06.9Hz), 2.21 (3H, s), 2.3142.47 (2ZH, m), 2.92 (1H, sept,
J=6.9Hz), 3.55-4.30 (6H, m), 5.79 (1H, s), 6.13-6.25 (2H, m),
6.3/ (l1H, dd, J=3.3, 1.8Hz), 7.13-7.20 (2H, m), 7.34 (1H, d,
J=1.8Hz), 7.51 (1H, s). ‘
FABMS m/e: 481.Uﬂ¥y 100%)
EXAMPLE ©
Synthesis of 2-[N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-4-
(5—phenyl—l,2,3,6—tetrahydropyridin-l—yl)—6—methylpyrimidine
hydrochloride:
(1) A solution of 5.00 g of N-t-butoxycarbonyl-3-oxopiperidine
in 10 ml of tetrahydrofuran was added dropwise under 1ce-cooling
- To a Grignard reagent solution prepared from 4.73 g of bromobenzene
and 0.79 g of magnesium in 50 ml of tetrahydrofuran. The mixture

was stirred at room temperature for 1 hour, followed by cooling with

_ 30 -




CA 02285445 1999-09-23

ice, and 100 ml of a saturated aqueous solution of ammonium chloride
was added thereto dropwise. The reactionmixture was extracted with
ethyl acetate, and the extract was washed successively with a
saturated aqueous solution of sodium hydrogencarbonate and a
saturated aqueous solution of sodium chloride, and dried over
anhydrous sodium sulfate. The desiccant was filtered off, the
filtrate was concentrated under reduced pressure, and the residue
was purlfied by silica gel column chromatography (developing
solvent: hexane/ethyl acetate=3/1) to give 4.21 g of N-t-
butoxycarbonyl-3-hydroxy-3-phenylpiperidine.

(2) To 3.63 g of N-t-butoxycarbonyl-3-hydroxy—-3-
phenylpiperidine was added 49‘.2 ml of trifluoroacetic acid, and the
mixture was stirred at room temperature overnight and then heated
under reflux for 5 hours. The reaction mixture was concentrated
under reduced pressure, and the residue was dissolved in 10 ml of
dichloromethane. To the solution was added 6 ml of 4N hydrogen
chloride. in dioxane, followed by concentration under reduced

pressure.

The resulting residue was dissolved in 35 ml of ethanol,

5.16 g of diilsopropylethylamine and 2.60 mg of 2,4-dichloro-6-
methylpyrimidine were added thereto, and the mixture was stirred
overnight under cooling with ice. The reaction solution was poured
1nto a saturated aqueous solution of sodium hydrogencarbonate and
extracted with ethyl acetate. The extract was washed with a

saturated sodium chloride aqueous solution and dried over anhydrous
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sodium sulfate. The desiccant was removed by filtration, the
filtrate was concentrated under reduced pressure, and the residue
was purilfled by silica gel column chromatography (developing
solvent: hexane/ethyl acetate=3/1) to give 2.17 mg of 4-(5-
phenyl-1,2, 3, 6-tetrahydropyridin-1-vyl)-2-chloro-6-
methylpyrimidine as crystals.

(3) 4- (5-Phenyl-1,2, 3, 6-tetrahydropyridin-1-yl)-2-chloro-6-
methylpyrimidine (1.10 qg), 2~bromo—4—isopropylaniline
hydrochloride (0.97 g), and diisopropylethylamine (0.50 g) were
heated at reflux in 5 ml of ethylene glycol for 1 hour. The reaction
solution was poured into a saturated sodium hydrogencarbonate
aqueous solution and extracted with ethyl acetate. The extract was

washed with water and then with a saturated sodium chloride aqueous

solution, and dried over anhydrous sodium sulfate. The desiccant
was filtered off, and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (developing solvent: hexane/ethyl acetate=3/1) to
give 1.32 g of 2-[N-(2-bromo-4-isopropylphenyl)amino]-4-(5-
phenyl-1,2, 3, 6-tetrahydropyridin-1-yl)-6-methylpyrimidine as an
amorphous substance.

(4) In 12 ml of N,N-dimethylformamide was dissolved 1.21 g of
2= [N-(Z2-bromo-4-i1isopropylphenyl)amino]-4- (5-phenyl-1, 2, 3, 6-

- tetrahydropyridin-1-yl)-6-methylpyrimidine, and 136 mg of a 60%
01l dispersion of sodium hydride was added to the solution, followed

by stirring at room temperature for 1 hour. To themixture was added
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0/0 mg of ethyl 1iodide, and the mixture was stirred at room
Cemperature overnight. The reaction solution was poured into water
and extracted with ethyl acetate. The extract was washed with water
and a saturated sodium chloride aqueous solution, and dried over
anhydrous sodium sulfate. The desiccant was removed by filtration,
the filtrate was concentrated under reduced pressure, and the
residue was purified by silica gel column chromatography
(developing solvent: hexane/acetone=9/1). The resulting free
amine was converted to its hydrochloride by treatment with 4N
HCl/ethyl acetate in methanol, and crystallized from ether to give
1.02 g of 2-[N-(2-bromo-4-isopropylphenyl)-N-ethylamino]-4- (5-
phenyl-1,2, 3, 6-tetrahydropyridin-1-vyl)-6-methylpyrimidine
hydrochloride.

The structure and physical properties data of the resulting
compound and other compounds obtained similarly ére shown in Table
2.

EXAMPLE 7
Synthesis of 2—-[N-(4-1sopropyl-2-methylthiophenyl)-N-
ethylamino]—4—[5—(2—methylphenyl)~l,2,3,6—tetrahydr0pyridin—l—
yl]—-6-methylpyrimidine hydrochloride:
4-[5-(2-Methylphenyl)-1,2, 3, 6-tetrahydropyridin-1-vy1l]-2-
chloro-o-methylpyrimidine (905 mg), which was obtained from N-
" t-butoxycarbonyl-3-oxopiperidine, 2-methylphenylmagnesium

bromide, and 2,4-dichloro-6-methylpyrimidine in the same manner as

1n Example 6, and 632 mg of N-ethyl-4-1sopropyl-2-
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methylthioaniline were heated in 10 ml of ethylene glycol at 170°C
for 1.5 hours. The reaction solution was poured into a saturated
sodlum hydrogencarbonate aqueous solution and extracted with

chloroform. The extract was washedwith a saturated sodiumchloride

aqueous solution and dried over anhydrous sodium sulfate. The
desiccant was filtered off, the filtrate was concentrated under
reduced pressure, and the residue was purified by silica gel column
chromatography (developing solvent: hexane/ethyl acetate=10/1 to
4/1). The resulting free amine was converted to its hydrochloride
by treatment with 4N HCl/ethyl acetate in dichloromethane and
recrystallized from ethyl acetate/diethyl ether to give 1.05 g of
2—[N-(4-1sopropyl-2-methylthiophenyl) -N-ethylamino]-4-[5- (2-
methylphenyl)-1,2, 3, 6-tetrahydropyridin-1-y1l1]-6-
methylpyrimidine\hydrochloride.

The structure and physical properties data of the resulting

compound and other compounds obtained similarly are shown in Table

2.
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Note:
*1: Compound No.
*2 Example No. used for synthesis
* 3 Recrystallizing solvent;
Et,0: diethyl ether
IPA: isopropyl alcohol
IPE: dilsopropyl ether
AcOEt: ethyl acetate
Hex: hexane
i Crystallizing solvent

*5: NMR (CDCl:) o (ppm): 1.21 (3H, t, J=7.1Hz), 1.26 (6H, d,
J=6.9Hz), 2.13-2.37 (5H, m), 2.91 (1H, sept, J=6.8Hz),
3.40-4.28 (6H, m), 5.85 (1H, m), 6.14 (1H, s), 7.10-7.35 (6H,
m), 7.48 (1H, s)

SIMS m/e: 525 (MH")

The frontal cortical membranes of rats were used as a membrane
preparation. [ “"I]-CRF was used as a ['*"I]-labeled ligand.

A binding reaction using a '*’I-labeled ligand was carried out
1n accordance with the following method described in The Journal
of Neuroscience, vol. 7, p. 88 (1987).

- Membrane preparation:
The rat frontal cortex was homogenized in a 50 mM Tris-HC1

puffer (pH 7.0) containing 10 mMMgCl, and 2 mM EDTA, and centrifuged
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at 48,000 x g. The pellet was washed with a Tris-HCl buffer. The
pellet was suspended in a 50 mM Tris—-HCl buffer (pH 7.0)

containing 10 mM MgCl,, 2 mM EDTA, 0.1% bovine serum albumin and
100 kallikrein units/ml-Aprotinin to ©prepare a membrane

preparation.

CRF receptor binding assay:

The membrane preparation (0.3 mg-protein/ml), 125I-CRF.(O.Z
nM), and a test compound were allowed to react at 25°C fc;r 2
hours. After completion of the reaction, the reaction mixture was
filtered by suction through a glass filter (GF/C) having béen
treated with 0.3% polyethyleneimine. The glass filter was washed
three times with a phosphate-buffered saline solution containing
0.01% Tritonm*X—IOO,-and then the radiocactivity of the filter was

measured 1n a gamma counter.

The binding 1n the presence of 1 pM CRF was taken as a

nonspecific binding of '#°I-CRF, and the difference between the

total binding and the nonspecific binding was taken as specific
1251

binding. -CRF 1n a given concentration (0.2 nM) and a test
compound 1n a varied concentration weré allowed to.react under
the above-described conditions to prepare an inhibition curve.
The concentration of the test compound which 50% inhibits the
1251 -CRF binding (ICsg) was obtained from the inhibition curve.

The results obtained are shown in Table 3.
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E 3
IC,, Compnd IC,, (
No. (nM) No.

1-46 31.26 2-18 70.38
1-51 21.54 2-19 70.38
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. A N\ D AQ ™
] . . Faes -* : L & b .

The present invention provides compounds exhibiting high
affinity to a CRF receptor. The compounds are effective on dlseases
which CRF 1s considered to participate in, such as depression,
anxlety, Alzheimer's disease, Parkinson's syndrome, Huntington's
chorea, eating disorders, hypertension, digestive diseases, drug
dependence, epilepsy, cerebral infarction, cerebral ischemia,
cerebral edema, head wounds, inflammation, and immunity-associated

dliseases.

.39 .
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CLAIMS

1. A 4-tetrahydropyridylpyrimidine derivative represented by

formula (I):

g‘i
(s N_(:(N ' X1
A/ N ooy X2 (I)
A4
R? /X3

wherein Ar represents a phenyl group substituted with 1 to 3
substituents selected from a halogen atom, an alkyl group having
1 to 5 carbon atoms, an alkoxy group having 1 to 5 carbon atoms,
and a trifluoromethyl group, a phenyl group, a thienyl group or a
furanyl group; R’ represents a hydrogen atom, an alkyl group having
1 to 5 carbon atoms, an amino group or an amino group substituted
with 1 or 2 alkyl groups having 1 to 5 carbon atoms; R’ represents
an alkyl group having 1 to 5 carbon atoms, a cycloalkylalkyl group
having 4 to 7 carbon atoms, an alkenyl group having 2 to 5 carbon
atoms or an alkynyl group having 2 to 5 carbon atoms; and X!, X?,
and X’, which may be the same or different, each represent a hydrogen
atoﬁ, a halogen atom, an alkyl group having 1 to 5 carbon atoms,
an alkoxy group having 1 to 5 carbon atoms, an alkylthio group having

1 to 5 carbon atoms, an amino group or an amino group substituted
with 1 or 2 alkyl groups having 1 to 5 carbon atoms,

Or a pharmaceutically acceptable salt thereof.
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2. A 4-tetrahydropyridylpyrimidine derivative or a
pharmaceutically acceptable salt thereof according to claim 1,
wherein, 1in formula (I), Ar is at the 4-position of the
tetrahydropyridine ring and is a phenyl group substituted with 1
to 3 substituents selected from a halogen atom, an alkyl group having
1 to 5 carbon atoms, an alkoxy group having 1 to 5 carbon atoms,
and a trifluoromethyl group, a phenyl group, a thienyl group or a
furanyl group; R is a methyl group; R’ is an ethyl group, a
cyclopropylmethyl group, an allyl group or a propargyl group: xi
1s a hydrogen atom; X’ is a halogen atom or a methylthio group each
bonded at the 2-position of the benzene ring; and X’ is an isopropyl
group or a dimethylamino group each bonded at the 4-position of the

benzene ring.

3. A tetrahydropyridylpyrimidine derivative  or a
pharmaceutically acceptable salt thereof according to claim 1,
wherein, in formula (I), Ar is at the 5-position of the
tetrahydropyridine ring and is a phenyl group substituted with 1
to 3 substituents selected from a halogen atom, an alkyl group having
1 to 5 carbon atoms, an alkoxy group having 1 to 5 carbon atoms and
a trifluoromethyl group, a phenyl group, a thienyl group or a furanyl
 group; R' is a methyl group; R’ is an ethyl group, a cyclopropylmethyl
group, an allyl group or a propargyl group; X' is a hydrogen atom:

X’ is a halogen atom or a methylthio group each bonded at the

- 41 -
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2-position of the benzene ring; and X is an isopropyl group or a
- dimethylamino group each bonded at the 4—position of the benzene

- ring.

4 . A 4—tetrahydropyridylpyrimidine derivative or a
pharmaceutically acceptable salt thereof according to claim 2,

wherein Ar 1s a phenyl group substituted with a halogen atom.

5. A  4-tetrahydropyridylpyrimidine  derivative or a
pharmaceutically acceptable salt thereof according to claim 3,
wherein Ar is a ‘phenyl group substituted with an alkyl group

having.l to 5 carbon atoms.

6. A pharmaceutical composition comprising the
4-tetrahydropyridylpyrimidine derivative or a pharmaceutically
~acceptable salt thereof in accordance with any one of claims 1 to

-5 and one\mbre excipients selected from the group consisting of

extenders, binders, disintegrants, pH adjﬁstors, and
solubilizers.
7. Use of the 4-tetrahydropyridylpyrimidine derivative or a

pharmaceutically acceptable salt thereof according to any one of

claims 1 to 5 as a CRF receptor antagonist.
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