Claims

1. A piperidine compound represented by a general formula (I) or

thereof:

R)LN
3 R1
R4
sWs
HN_ -
N ﬁ =

wherein, R; represents a carboxyl group,/~C(=0)NRsRg¢, or an
oxadiazolyl group optionally having a C;—Cgfalkyl group or a
trifluoromethyl group as a substituent;

R, represents a halogen atom or C1-Cs alkoxy group;
R; represents a phenyl group opfcionally having 1 to 3 same or
different group(s) selected from halogen atom, a C;-Cg¢ alkyl group, a
C1—Ce¢ alkoxy group, and a triflfioromethyl group as a substituent;

R, represents a hydrogef atom or a C;-Cg¢ alkyl group;
Rs and Rg are the sa or different and each represent a hydrogen
atom, a C;~Cg alkyl groyp, or a C3-Cg cycloalkyl group, or Rs and Rg
optionally form a 3 6-membered nitrogen-containing saturated
heterocyclic grougftogether with a nitrogen atom to which Rs and Re are

bound.

2. The cghpound or a salt thereof according to claim 1, wherein, in the
general Jormula (I), Ri is a carboxyl group, -C(=0)NRsR¢ (wherein, Rs and
Rg argfthe same or different and each represent a hydrogen atom, a C;—Cs
alkfl group, or a C3—Ce cycloalkyl group, or Rs and R¢ optionally form an

etidinyl group, a pyrrolidinyl group, or an isoxazolidinyl group
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together with a nitrogen atom to which Rs and Rs are bound), or an
oxadiazolyl group optionally having a C;-C¢ alkyl group or a

trifluoromethyl group as a substituent.

Rs and Rg are the same or different and each represent a drogen atom, a
methyl group, a cyclopropyl group, or a cyclobutyl groyh, or Rs and Rg
represent an azetidinyl group, a pyrrolidinyl group, for an isoxazolidinyl
group together with a nitrogen atom to which Rs angl R¢ are bound), or an
oxadiazolyl group optionally having a methyl grglip or a trifluoromethyl

group as a substituent.

4. The compound or a salt thereof accgfding to any of claims 1 to 3,
wherein, in the general formula (I), is a fluorine atom, a chlorine

atom, or a C;—-C4 alkoxy group.

5. The compound or a salt thfreof according to any of claims 1 to 4,
wherein, in the general forglila (I), Ry is a fluorine atom, a chlorine

atom, or a methoxy group.

6. The compound orfa salt thereof according to any of claims 1 to 5,
wherein, in the ggfieral formula (I), R; is a phenyl group optionally

having 1 to 2 sgne or different group(s) selected from a halogen atom, a

7. e compound or a salt thereof according to any of claims 1 to 6,
whegfein, in the general formula (I), Rs; is a phenyl group optionally

aving 1 to 2 same or different group(s) selected from a fluorine atom, a
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chlorine atom, a methyl group, a methoxy group, and a trifluoromethyl

group as a substituent.

8. The compound or a salt thereof according to any of claims 1/£o0 7,
wherein, in the general formula (I), R; is a hydrogen atom or @ Ci-C,
alkyl group.

9. The compound or a salt thereof according to claim /A, wherein, in the
general formula (I), Ry is a carboxyl group, -C(=0)NBR¢ (wherein, Rs and
R¢ are the same or different and each represent a drogen atom, a C;-C4
alkyl group, or a C3—Cs cycloalkyl group, or Rs ghd Re optionally form an
azetidinyl group, a pyrrolidinyl group, or arfisoxazolidinyl group
together with a nitrogen atom to which Rg d R¢ are bound), or an
oxadiazolyl group optionally having a Cif£s; alkyl group or a
trifluoromethyl group as a substituentf R, is a fluorine atom, a chlorine
atom, or a C;~-C4 alkoxy group; R; is phenyl group optionally having 1 to
2 same or different group(s) selgfted from a halogen atom, a C;-C4 alkyl
group, a C;~-C4 alkoxy group, angl a trifluoromethyl group as a substituent;
and Ry is a hydrogen atom orfa C;—-Cs alkyl group.

10. The compound or a falt thereof according to claim 9, wherein, in the
general formula (I), R is a carboxyl group, -C(=0)NRsRg {wherein, Rs and
Rs are the same orfifferent and each represent a hydrogen atom, a methyl
group, a cyclopyfpyl group, or a cyclobutyl group, or Rs and R¢ represent
an azetidinyl/group, a pyrrolidinyl group, or an isoxazolidinyl group

together wifh a nitrogen atom to which Rs and Rg are bound), or an

metyfoxy group; R; is a phenyl group optionally having 1 to 2 same or

fferent group(s) selected from a fluorine atom, a chlorine atom, a

79


ip-temp
Line


methyl group, a methoxy group, and a trifluoromethyl group as a

substituent; and Rs is a hydrogen atom or a methyl group.

11. The compound or a salt thereof according to claim 10, wherejf, in
the general formula (I), Ri; is a carboxyl group, -C(=0)NRsRs (wpferein, Rs
and Rg are the same or different and each represent a hydro atom or a
methyl group, or Rs and Rg represents an isoxazolidinyl gygfup together
with a nitrogen atom.to which Rs and Rg are bound), or 1,2,4-oxadiazolyl
group or a 1,3,4-oxadiazolyl group optionally having/a methyl group as a
substituent; R; is a fluorine atom, a chlorine atoyf, or a methoxy group;
R; is a phenyl group having 1 to 2 same or diffegfent group(s) selected
from a fluorine atom, & chlorine atom, a met group, a methoxy group,
and a trifluoromethyl group as a substituepf; and R, is a hydrogen atom or

a methyl group.

12. The compound or a salt thereoffaccording to claim 11, wherein, in
the general formula (I), R; is a garboxyl group or a 1,2,4-oxadiazolyl
group optionally having a meth group as a substituent; R; is a fluorine
atom; Rz is a phenyl group ing 1 to 2 same or different group(s)
selected from a fluorine om and a chlorine atom as a substituent; and Ry

is a methyl group.

13. The compound fr a salt thereof according to any of claims 1 to 8,
wherein the comgfBund is a compound selected from the following group of

compounds:

1-(2,3-dicfllorobenzoyl) ~4-( (5~fluoro-6- (5-methyl-1H-pyrazol-3-

ylamino)yridin-2-yl)methyl)piperidine-4-carboxylic acid;
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1-(3-chloro-2-fluorobenzoyl) -4~ ( (5-fluoro-6- (1H-pyrazol-3-
ylamino)pyridin~2-yl)methyl)piperidine-4-carboxylic acid;
1-(3-chloro-2-fluorobenzoyl) -4~ ( (5-methoxy-6- (5~-methyl-1H-pyrazol-3
ylamino)pyridin-2-yl)methyl)piperidine~4-carboxylic acid;
1-(3-chloro-2-fluorobenzoyl) -4-( {5-chloro-6- (5-methyl-1H-pyrazgl-3-
ylamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acid;
1-(3-chloro-2-fluorocbenzoyl)-4-( (5-fluoro-6- (5-methyl-1H-gyrazol-3-
ylamino)pyridin-2-yl)methyl)piperidine-4-carboxylic acj
1-(3-chloro-2-fluorobenzoyl)-4-( (5-fluoro—-6- (5-methy)~1H-pyrazol-3-
ylamino)pyridin-2-yl)methyl) -N-methylpiperidine-4—£arboxyamide;
1-(3-chloro-2-fluorobenzoyl)-4-( (5-fluoro~-6- (5-pethyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)methyl)-N,N-dimethylpipefidine—4-carboxyamide;
azetidin-1-yl(1-(3-chloro-2-fluorobenzoyl) - ( (5-fluoro~6-(5-methyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)methyl)pigeridin-4-yl)methanone;
(1-(3-chloro-2-fluorobenzoyl) ~4- ( (5-f Yfioro-6- (5-methyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)methyl)piperi -4-yl) (isoxazolidin-2-yl)methanone;
(3-chloro-2-fluorophenyl) (4~ ( (5-Fuoro-6~(5-methyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)methyl) -4/ (5-methyl-1, 2, 4-oxadiazol-3-yl)piperidin-
1-yl)methancne;

(2, 3-dichlorophenyl) (4-( (f~fluoro-6-(5-methyl-1H-pyrazol-3-
ylamino)pyridin-2-yl)mgf€hyl)-4-(5-methyl-1,2, 4-oxadiazol-3-yl}piperidin-
l-yl)methanone;

(3-chloro-2-fluor enyl) (4-((5—-fluoro—-6- (5-methyl-1H-pyrazol-3-

ylamino)pyriding2-yl)methyl)-4-(1,2,4-oxadiazol-3-yl)piperidin-1-
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(3-chloro-2-fluorophenyl) (4-( (5-fluoro-6-(5-methyl-1H-pyrazol-3-
ylamino)pyridin—-2-yl)methyl)-4-(3-methyl-1, 2, 4-oxadiazol-5-yl)piperidj

1-yl)methanone

14. An aurora A-selective inhibitor comprising the compound of a salt

carrier.

16. An anti-tumor agent comprising the compgfind or a salt thereof
according to any one of claims 1 to 13 as active ingredient.

17. An agent for potentiation of antjFtumor effect of a microtubule
agonist, comprising the compound orfa salt thereof according to any one
of claims 1 to 13 as an active ipfredient.

salt thereof according to any one of claims

18. Use of the compound or

1 to 13 for the productiogyf of an anti-tumor agent.

19. Use of the compglind or a salt thereof according to any one of claims
1 to 13 for the prfduction of an agent for potentiation of anti-tumor

effect of a micybtubule agonist.

20. The cghpound or a salt thereof according to any one of claims 1 to

13 for tyfeatment of cancer.

The compound or a salt thereof according to any one of claims 1 to

for potentiation of an anti-tumor effect of a microtubule agonist.
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22. A method for treating cancer, comprising administering an effectife
dose of the compound or a salt thereof according to any one of claipfs 1

to 13.

23. A method for potentiating an anti-tumor effect of a migfotubule
agonist, comprising administering an effective dose of thgf compound or a

salt thereof according to any one of claims 1 to 13.

24. A method for treating cancer, comprising comigfning an effective dose
of the compound or a salt thereof according to ghiy one of claims 1 to 13

and an effective dose of a microtubule agonis



ip-temp
Line


Claims

1. A piperidine compound represented by a general formula

(I) or a salt thereof:

@

wherein, R; represents a carboxyl group, -C(=0)NRsRs, Or
an oxadiazolyl group optionally having a C;-C¢ alkyl group or
a trifluoromethyl group as a substituent;

R, represents a halogen atom or a C;-Cs alkoxy group;

R; represents a phenyl group optionally having 1 to 3
same or different group(s) selected from a halogen atom, a
C;-C¢ alkyl group, a C;-C¢ alkoxy group, and a trifluoromethyl
group as a substituent;

Ry represents a hydrogen atom or a C,-C¢ alkyl group;

Rs; and Rg¢ are the same or different and each represent a

hydrogen atom, a C;-C¢ alkyl group, or a C;-Cg¢ cycloalkyl

group, or R; and R optionally form a 3 to 6-membered
nitrogen-containing saturated heterocyclic group together with

a nitrogen atom to which Rs and R¢ are bound.

2. The compound or a salt thereof according to claim 1,
wherein, in the general formula (I), R, is a carbokyl group,
-C(=0)NRsRs; (wherein, Rs and R¢ are the same or different and
each represent a hydrogen atom, a C;-C¢ alkyl group, or a C;3-Cg
cycloalkyl group, or Rs and Rg optionally form an azetidinyl
group, a pyrrolidinyl group, or an isoxazolidinyl group

together with a nitrogen atom to which Rs and R¢ are bound),
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or an oxadiazolyl group optionally having a C;-C¢ alkyl group

or a trifluoromethyl group as a substituent.

3. The compound or a salt thereof according to claim 1 or 2,
wherein, in the general formula (I), R; is a carboxyl group,
-C(=0)NRsR¢ (wherein, Rs and Rs are the same or different and
each represent a hydrogen atom, a methyl group, a cyclopropyl
group, or a cyclobutyl group, or Rs and Rg represent an
azetidinyl group, a pyrrolidinyl group, or an isoxazolidinyl
group together with a nitrogen atom to which Rs and R are
bound), or an oxadiazolyl group optionally having a methyl
group or a trifluoromethyl group as a substituent.

4. The compound or a salt thereof according to any of claims
1 to 3, wherein, in the general formula (I), R, is a fluorine
atom, a chlorine atom, or a C;-C, alkoxy group, preferably R;

is a fluorine atom, a chlorine atom, or a methoxy group.

5. The compound or a salt thereof according to any of claims
1 to 4, wherein, in the general formula (I), R; is a phenyl
group optionally having 1 to 2 same or different group(s)
selected from a halogen atom, a C;-C; alkyl group, a C;-C,
alkoxy group, and a trifluoromethyl group as a substituent.

6. The compound or a salt thereof according to any of claims
1 to 5, wherein, in the general formula (I), R; is a phenyl
group optionally having 1 to 2 same or different group(s)
selected from a fluorine atom, a chlorine atom, a methyl
group, a methoxy group, and a trifluoromethyl group as a
substituent.

7. The compound or a salt thereof according to any of claims

1 to 6, wherein, in the general formula (I), Rs is a hydrogen

atom or a C;-C; alkyl group.
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8. The compound or a salt thereof according to claim 1,
wherein, in the general formula (I), R; is a carboxyl group,
-C(=0)NRsRs (wherein, Rs; and R¢ are the same or different and
each represent a hydrogen atom, a C;-Cs alkyl group, or a C;-Cg
cycloalkyl group, or Rs and Rs optionally form an azetidinyl
group, a pyrrolidinyl group, or an isoxazolidinyl group
together with a nitrogen atom to which R; and R¢ are bound),
or an oxadiazolyl group optionally having a C;-C; alkyl group
or a trifluoromethyl group as a substituent; R, is a fluorine
atom, a chlorine atom, or a C;-C; alkoxy group; R; is a phenyl
group optionally having 1 to 2 same or different group(s)
selected from a halogen atom, a C;-C; alkyl group, a C;-C4
alkoxy group, and a trifluoromethyl group as a substituent;

and R, is a hydrogen atom or a C;-C; alkyl group.

9. The compound or a salt thereof according to claim 8,
wherein, in the general formula (I), R, is a carboxyl group,
-C(=0)NRsR (wherein, R; and Rg; are the same or different and
each represent a hydrogen atom, a methyl group, a cyclopropyl
group, or a cyclobutyl group, or Rs and R¢ represent an
azetidinyl group, a pyrrolidinyl group, or an isoxazolidinyl
group together with a nitrogen atom to which Rs and Rg are
bound), or an oxadiazolyl group optionally having a methyl
group or a trifluoromethyl group as a substituent; R; is a
fluorine atom, a chlorine atom, or a methoxy group; R; is a
phenyl group optionally having 1 to 2 same or different
group (s) selected from a fluorine atom, a chlorine atom, a
methyl group, a methoxy group, and a trifluoromethyl group as

a substituent; and R, is a hydrogen atom or a methyl group.

10. The compound or a salt thereof according to claim 9,
wherein, in the general formula (I), R; is a carboxyl group,
-C(=0)NR:R;, (wherein, R: and R¢ are the same or different and
each represent a hydrogen atom or a methyl group, or Rs and Rg
represents an isoxazolidinyl group together with a nitrogen

atom to which Rs and R¢ are bound), or a 1,2,4-oxadiazolyl
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group or a 1,3,4-oxadiazolyl group optionally having a methyl
group as a substituent; R, is a fluorine atom, a chlorine
atom, or a methoxy group; R; is a phenyl group having 1 to 2
same or different group(s) selected from a fluorine atom, a
chlorine atom, a methyl group, a methoxy group, and a
trifluoromethyl group as a substituent; and R, is a hydrogen

atom or a methyl group.

11. The compound or a salt thereof according to claim 10,
wherein, in the general formula (I), R; is a carboxyl group or
a 1,2,4-oxadiazolyl group optionally having a methyl group as
a substituent; R, is a fluorine atom; R; is a phenyl group
having 1 to 2 same or different group(s) selected from a
fluorine atom and a chlorine atom as a substituent; and R, is

a methyl group.

12. The compound or a salt thereof according to any of claims
1 to 7, wherein the compound is a compound selected from the
following group of compounds:
1-(2,3-dichlorobenzoyl) -4-( (5-fluoro-6- (5-methyl-1H-pyrazol-3-
yvlamino) pyridin-2-yl)methyl)piperidine-4-carboxylic acid;
1-(2-fluoro-3-trifluoromethylbenzoyl)-4-((5-fluoro-6-(5-
methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)methyl)piperidine-4-
carboxylic acid;

1- (3-chloro-2-fluorcbenzoyl)-4-( (5-fluoro-6- (1H-pyrazol-3-
ylamino) pyridin-2-yl)methyl)piperidine-4-carboxylic acid;

1- (3-chloro-2-fluorobenzoyl) -4- ( (5-methoxy-6- (5-methyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)methyl)piperidine-4-carboxylic
acid;

1- (3-chloro-2-fluorobenzoyl) -4-((5-chloro-6- (5-methyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)methyl) piperidine-4-carboxylic
acid;

1- (3-chloro-2-fluorobenzoyl)-4-((5-fluoro-6- (5-methyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)methyl)piperidine-4-carboxylic

acid;
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1- (3-chloro-2-fluorobenzoyl) -4- ((5-fluoro-6- (5-methyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)methyl) -N-methylpiperidine-4-
carboxyamide;
1-{(3-chloro-2-fluorobenzoyl)-4-((5-flucro-6- (5-methyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)methyl) -N,N-dimethylpiperidine-
4 -carboxyamide;

azetidin-1-y1l(1-(3-chloro-2-fluorobenzoyl)-4- ((5-fluoro-6-(5-
methyl-1H-pyrazol-3-ylamino)pyridin-2-yl)methyl)piperidin-4-
y1l)methanone;

(1- (3-chloro-2-fluorobenzoyl) -4- ( (5-fluoro-6- (5-methyl-1H-
pyrazol-3-ylamino)pyridin-2-yl)methyl)piperidin-4-

v1l) (isoxazolidin-2-yl)methanone;
(3-chloro-2-fluorophenyl) (4- ( (5-fluoro-6- (5-methyl-1H-pyrazol-
2-ylamino)pyridin-2-yl)methyl) -4- (5-methyl-1,2,4-oxadiazol-3-
v1)piperidin-1-yl)methanone;
(2,3-dichlorophenyl) (4- ( (5-fluoro-6- (5-methyl-1H-pyrazol-3-
vlamino)pyridin-2-yl)methyl) -4- (5-methyl-1,2,4-oxadiazol-3-
vl1)piperidin-1-yl)methanone;
(3-chloro-2-fluorophenyl) (4- ( (5-fluoro-6- (5-methyl-1H-pyrazol-
3-ylamino)pyridin-2-yl)methyl) -4- (1,2, 4-oxadiazol-3-

yl)piperidin-1-yl)methanone;
(3-chloro-2-fluorophenyl) (4-((5-fluoro-6- (5-methyl-1H-pyrazol-

3-ylamino)pyridin-2-yl)methyl) -4- (5-methyl-1,3,4-oxadiazol-2-
vl)piperidin-1-yl)methanone; and
(3-chloro-2-fluorophenyl) (4- ((5-fluoro-6- (5-methyl-1H-pyrazol-
3-ylamino)pyridin-2-yl)methyl) -4- (3-methyl-1,2,4-oxadiazol-5-
yl)pipéridin-l-yl)methanone.

13. A pharmaceutical composition comprising the compound or a
salt thereof according to any one of claims 1 to 12 and a

pharmaceutical carrier.

14. The pharmaceutical composition according to claim 13,

which is an oral pharmaceutical composition.
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15. An anti-tumor agent or an agent for potentiation of anti-
tumor effect of a microtubule agonist, said agents comprising
the compound or a salt thereof according to any one of claims

1 to 12 as an active ingredient.
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