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CLAIMS

1. A 4-alkynylimidazole derivative represented bg general formula (1) or a

pharmaceutically acceptable salt thereof:

[Formula 1]
R? R®
X
// m
N E
R || H
N N ——— (1)

[wherein ring A is an optionally substituted cydlod, an optionally substituted aryl or
an optionally substituted heteroaryl;

ring B is aryl or heteroaryl,

m is an integer of any one of 0~2;

n is an integer of any one of 1~3;

R'is a hydrogen atom, &€C;, alkyl group, a G~C, alkoxy group, a halogen atom, or a
C,~C,4 haloalkyl group;

R? and R are each independently a hydrogen atom, a halmgem or a G~C, alkyl
group or may, taken together with the carbon ammttich R and R are adjacent,
form a G~Cs carbon ring;

R* and R are each independently a hydrogen atom o~&alkyl group or may;,
taken together with the carbon atom to whiéraRd R are adjacent, form as€Cs
carbon ring, and Rand R are each independently a hydrogen atom,~&Cgalkyl
group, a G~C, alkoxy group, a &-C4 hydroxyalkyl group, a carboxyl group, a cyano
group, a halogen atom, g« haloalkyl group, or a {=C, haloalkoxy group;

X is -OR?, -NR’R™ or a halogen atom;

R®is a hydrogen atom, a€C;, alkyl group or a &C, haloalkyl group;
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R® and R° are each independently a hydrogen atom or~&alkyl group or may,
taken together with the nitrogen atom to whicheRd R° are adjacent, form a
nitrogen-containing heterocycle, Y is a single bhaaoxygen atom or a sulfur atom;
and

E is -CQH, -CO,P or bioisostere of a carboxyl group;

-CO,P is pharmaceutically acceptable ester prodrug].

2. The 4-alkynylimidazole derivative according taim 1 or a pharmaceutically
acceptable salt thereof, wherein in the foregoiagegal formula (1), X is -OR(R®is as
defined in claim 1) and mis O.

3. The 4-alkynylimidazole derivative according taim 1 or 2 or a
pharmaceutically acceptable salt thereof, wherethe foregoing general formula (1),
R? and R are both a methyl group.

4. The 4-alkynylimidazole derivative according toyane of claims 1 to 3 or a
pharmaceutically acceptable salt thereof, wherethe foregoing general formula (1),
R' is a methyl group, an ethyl group, a cyclopropylup, a chlorine atom, a
difluoromethyl group, or a trifluoromethyl group.

5. The 4-alkynylimidazole derivative according taim 4 or a pharmaceutically
acceptable salt thereof, wherein in the foregoiegegal formula (1), Ris a chlorine
atom.

6. The 4-alkynylimidazole derivative according toyane of claims 1 to 5 or a
pharmaceutically acceptable salt thereof, wherethe foregoing formula (1), ring A is
cyclohexyl substituted by E at the 4-position oepyl substituted by E at the 4-position
(where E is as defined in claim 1).

7. The 4-alkynylimidazole derivative according toyane of claims 1 to 6 or a
pharmaceutically acceptable salt thereof, wherethe foregoing formula (1), E is
-COH or tetrazolyl.

8. The 4-alkynylimidazole derivative according toyane of claims 1to 7 or a
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pharmaceutically acceptable salt thereof, wherethé foregoing formula (1), ring B is
phenyl, nis 1, and Y is a single bond.

9. The 4-alkynylimidazole derivative according taim 8 or a pharmaceutically
acceptable salt thereof, wherein in the foregoargitila (1), ring B is phenyl
substituted by Rat the 4-position, Ris a hydrogen atom, and & any one of a &-C,
alkyl group, a G~C, alkoxy group, a cyano group, a halogen atomy~&C¢haloalkyl
group, and a &-C, haloalkoxy group.

10. The 4-alkynylimidazole derivative accordingctaim 1 or a pharmaceutically
acceptable salt thereof, wherein the compound septed by the foregoing formula (1)
is any one of:

[Formula 2]

g7 OH p OMe

N_ CO,H N7 CO,H

ca—< | Hﬁ c—¢ || H

N N N N
o) o)

F3C FsC

OMe OH
N 7 CO,H N 7 CO,H
c—< | HKQ/ c—< | H\/()
N N
/@ 0 /@J 0
F3C
g OH // OMe



-102 -

11. The 4-alkynylimidazole derivative accordingctaim 1 or a pharmaceutically
acceptable salt thereof, wherein the compound septed by the foregoing formula (1)
is:

[Formula 3]

N \\\\\CO ZH
4L 3 O
N N
O

12. A pharmaceutical comprising the 4-alkynylimidigzderivative according to
any one of claims 1 to 11 or a pharmaceuticallyeptable salt thereof as an active
ingredient.

13. An EP4 receptor antagonist comprising the #rglkmidazole derivative
according to any one of claims 1 to 11 or a phasutcally acceptable salt thereof.
14. The alkynylimidazole derivative according toyame of claims 1 to 11 or a
pharmaceutically acceptable salt thereof for usbertreatment of a disease associated
with an EP4 receptor-mediated action of PGEZ2.

15. The alkynylimidazole derivative according taiot 14 or a pharmaceutically
acceptable salt thereof, wherein the disease iisflammatory disease or an
inflammatory pain.

16. The alkynylimidazole derivative according taiol 14 or 15 or a
pharmaceutically acceptable salt thereof, whetedisease is at least one disease
selected from the group consisting of arthritionpairticular rheumatism, osteoarthritis,
lumbago, scapulohumeral periarthritis, cervico-donachial syndrome, tendonitis, and
thecitis.

17. The alkynylimidazole derivative according toyame of claims 14 to 16 or a
pharmaceutically acceptable salt thereof, whetwrtieatment is anti-inflammation

and/or pain relieving.
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18. The alkynylimidazole derivative according taiol 14 or a pharmaceutically
acceptable salt thereof, wherein the disease imarune disease in which Th1l cells
and/or Th17 cells are implicated.

19. The alkynylimidazole derivative according taiol 14 or 18 or a
pharmaceutically acceptable salt thereof, whetedisease is at least one disease
selected from the group consisting of multiple sudes, ulcerative colitis, Crohn’s
disease, atopic dermatitis, psoriasis, and codexchatitis.

20. The alkynylimidazole derivative according taiol 19 or a pharmaceutically

acceptable salt thereof, wherein the disease isptausclerosis.



