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Claims

A compound represented by the following general formula (I)

(1)

wherein x! represents §H or N;

any cne of X%, %' ang x* epresents N, and the others represent CH;
any one or two of ¥!, Y2, and Y' represent C-R?, and the others
are the same or different and, represent CH or N;

R! represents an optionally subitituted monocyclic or bicyciic
unsaturated heterocyclic group having 1 to 4 heteroatoms selected
from N, S and O;
R? represents a hydrogen atom, an optignally substituted alkyl
group having 1 tec 6 carbon atoms or an ogtionally substituted
alkenyl group having 2 to 6 carbon atoms;
R’ represents a cyano group or -CO-R°;
R*(s) are the same or different and represent a\hrydrogen atom, a
halogen atom, a cyano group, an optionally substituted alkyl group
having 1 to 6 carbon atoms, an alkenyl group having to 6 carbon
atoms, an alkoxy group having 1 to 6 carbon atoms, an wromatic
hydrocarbon group, -N(R%) (R"), -S-R® or -CO-R®;
R’ represents an amino group optionally having a hydroxyl
or an optionally substituted mono- orx di-alkylamino group;

R® and R’ are the same or different and represent a hydrogen at

an optionally substituted alkyl group having 1 to 6 carbon atoms,
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a halogencalkyl group having 1 to & carbon atoms, an optionally
sybstituted cycloalkyl group having 3 to 7 carbon atoms, an

optipnally substituted aralkyl group, an optionally substituted
ic hydrocarbon group, an optionally substituted saturated
lic group or an opticnally substituted unsaturated

heterocyclic group, or R® and R’ optionally form a saturated

heterocyclic \group, together with the nitrogen atom to which they
are bonded;
R® represents an tionally substituted cycloalkyl group having 3
to 7 carbon atoms, an optionally substituted aromatic
hydrocarbon group; an
R’ represents a hydrogen \atom, a hydroxyl group, an amino group
optionally having a hydro group, or an optionally substituted

mono- or di-alkylamino group.

2. The compound according to c¢laim 1, or a salt thereof, wherein
R! is an optionally substituted mono vclic 5- to 6-membered
unsaturated heterocyclic group having to 3 heterocatoms selected
from N, S and O, or an optionally substikuted bicyclic 9- to 10-
memberad unsaturated heterocyclic group hawng 1 to 3 heteroatoms
selected from N, S and O.
3. The compound according to ¢laim 1 or 2, or a“salt thereof,
wherein R® is an alkyl group having 1 to 6 carbon at

optionally has a halogen atom, or an alkenyl group having 2 to 6

carbon atoms.
4. The compound according to any one of claims 1 te 3, or &\salt

thereof, wherein R® is -CO-R’, and R’ is an amino group or a moni-

or di-(C1-C6 alkyl)amino group.
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The compound according to any one of claims 1 to 4, or a salt

thekeof, wherein X* is N, and X° and X' are CH.

compound according to any one of claims 1 to 5, or a salt
erein R! is any of an optionally substituted 1H-
imidazol-1-yY group, an optionally substituted pyrazol-4-vl group,
an optionally bstituted thiophen-3-yl group, an optionally
substituted furamk2-yl group, an optionally substituted pyridin-3-
¥l group, an optionylly substituted pyridin-4-vl group, an
opticnally substituted, indol-5-y1 group, an optionally substituted
1H-pyrrolol2,3-blpyridink5-yv1l group, an optiocnally substituted
benzofuran-2-yl group, an Yptionally substituted quinolin-3-vyl
group and an optionally subsyituted 5,6,7,8-tetrahydroquinolin-3-

vl group.

7. The compound according to any yne of claims 1 to 6, or a salt
thereof, wherein Y' and Y’ are CH, any\one or two of Y? and Y* are
C-R*, and the other is CH; and R?! is a h logen atom, an alkyl
group having 1 to 6 carbon atoms which optSonally has a mono- or
di-(Ci-C6 alkyl)amine group or a monocyclic 5- to 7-membered
saturated heterocyclic group having one or two“of any heteroatom
of N, 8 and 0, an alkoxy group having 1 to 6 carbon atoms, -
N(R®) (R"), -SR® or -CO-R’.
8. The compound according to any one of claims 1 to 7\or a salt
thereof, wherein R® is a hydrogen atom or an optionally
substituted alkyl group having 1 to 6 carbon atoms, and R’

represents a hydrogen atom, an optionally substituted alkyl grdup

having 1 to 6 carbon atoms, an optionally substituted cycloalkyl
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group having 3 to 7 carbon atoms, an optionally substituted
axalkyl group having 7 to 12 carbon atoms, an opticnally
subktituted aromatic hydrocarbon group having 6 to 14 carbon atoms,
a mondcyclic or bicyclic optionally substituted saturated
heterccy¢lic group having 1 to 4 heteroatoms selected from N, S
and O, or monocyclic or bicyclic optionally substituted
unsaturated Neterocyclic group having 1 to 4 hetercatoms selected
from N, S and or R® and R’ optiocnally form a 5- to 7-membered
gaturated heterocdyclic group, together with the nitrogen atom to
which they are bondkd; R® is an opticnally substituted cycloalkyl
group having 3 to 7 carbon atoms, or an optionally substituted
aromatic hydrocarbon group having 6 to 14 carbon atoms; and R® is
a hydrogen atom, a hydro group, an amino group or a mono- or
di-(Cl1l-C6 alkyl}amino group.
9. A pharmaceutical product comXaining a compound according to
any one of claims 1 to 8, or a sait\thereof.

10. The pharmaceutical product accordi to claim 9, wherein the
pharmaceutical product is an anticancer agent.
11. A pharmaceutical composition containing a‘compound according
to any one of claims 1 to 8, or a salt thereof and a
pharmaceutically acceptable carrier.
or a salt

12. The cecmpound according to any one of claims 1 to 8,

thereof, for use in the treatment of cancer.
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A method for treating cancer, comprising administering an

ective amount of a compound according to any one of claims 1 to

a salt thereof.




Claims

1. A compound represented by the following general formula
(I) or a salt thereof:
R1 R2
4
e
s
2 N
X ) (1)
7Y
Yoo\

wherein X' represents CH or N;

any one of X?, X® and X! represents N, and the others
represent CH;

any one or two of Y', Y%, Y® and Y* represent C-R% and the
others are the same or different and represent CH or N;

R' represents an opticnally substituted monocyclic
unsaturated 5- to 6-membered heterocyclic group having 1 to
3 heteroatoms selected from N, S and 0 or a bicyclic
unsaturated 9~ to l0-membered heterocyclic ¢group having 1
to 3 hetercatoms selected from N, S and ©O;

R2 represents a hydrogen atom, an optionally substituted
alkyl group having 1 to 6 carbon atoms or an optionally
substituted zlkenyl group having 2 to 6 carbon atoms;

R® represents a cyano group or ~CO-R;

R'(s) are the same or different and represent a hydrogen
atom, a halogen atom, a cyano group, an optionally
substituted alkyl group having 1 to 6 carbon atoms, an
alkenyl group having 2 to 6 carbon atoms, an alkoxy group
having 1 to 6 carbon atoms, an aromatic hydrocarbon group,
-N(R®) (R7), -S-R® or -CO-R®;

R® represents an amino group optionally having a hydroxyl
group, or an optionally substituted mono- or di-alkylamino
group;

R® and R’ are the same or different and represent a hydrogen
atom, an optionally substituted alkyl group having 1 to 6
carbon atoms, a halogenoalkyl group having 1 to 6 carbon
atoms, an optionally substituted cycloalkyl group having 3
to 7 carbon atoms, an opticnally substituted aralkyl group,
an optionally substituted aromatic hydrocarbon group, an
optionally substituted saturated heterocyclic group or an
optionally substituted unsaturated heterocyclic group, or R?
and R’ optionally form a saturated heterocyclic group,
together with the nitrogen atom to which they are bonded;
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R? represents an optionally substituted cycleoalkyl group
having 3 to 7 carbon atoms, or an optionally substituted
aromatic hydrocarbon group; and

R® represents a hydrogen atom, a hydroxyl group, an amino
group optionally having a hydroxyl group, or an optionally
substituted mono- or di-alkylamino group.

2. The compound according to claim 1, or a salt thereof,
wherein R? is an alkyl group having 1 to 6 carbon atoms
which optionally has a halogen atom, or an alkenyl group
having 2 to & carbon atoms.

3. The compound according to claim lor 2, or a salt
thereof, wherein R® is -CO-R®, and R® is an amino group or a
mono- or di-{Cl-Cé6 alkyl)aminoc group.

q. The compound according to any one of claims 1 to 3, or
a salt thereof, wherein X? is N, and X} and X* are CH.

5. The compound according to any one of claims 1 to 4, or
a salt thereof, wherein R! is monocyclic or bicyclic
unsaturated heterocyclic group having imidazole, pyrazole,
thiophene, furan, pyrrole, cxazole, isoxazocle, thiazole,
isothiazole, triazole, tetrazole, pyridine, pyrazine,
pyrimidine, pyridazine, indole, isoindole, pyrrolopyridine,
indazole, methylenedioxyphenyl, ethylenedioxyphenyl,
benzofuran, dihydrobenzofuran, benzimidazole, benzoxazole,
benzothiazole, purine, quinoline, tetrahydroquinoline,
isoquinoline, guinazoline or quinoxaline.

6. The compound according to any one of claims 1 to 5, or
a salt thereof, wherein R' is any of an optionally
substituted 1H~imidazol-1-yl group, an opticnally
substituted pyrazol-4-yl group, an optionally substituted
thiophen-3-yl group, an optionally substituted furan-2-yl
group, an optionally substituted pyridin-3-yl group, an
optionally substituted pyridin-4-yl group, an optionally
substituted indol-5-yl group, an optionally substituted 1H-
pyrrolo[2,3-b]lpyridin-5-yl group, an optionally substituted
benzofuran-2-yl group, an optionally substituted quinolin-
3-yl group and an optionally substituted 5,6,7, 8-
tetrahydrogquinelin-3-yl group.

7. The compound according to any one of claims 1 to 6, or
a salt thereof, wherein Y! and Y are CH, any one or two of
Y? and Y! are C-R?', and the other is CH; and R? is a halcgen
atom, an alkyl group having 1 to 6 carbon atoms which
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optionally has a mono- or di-(Cl-Cé alkyl)amino group or a
monocyclic 5- to 7-membered saturated heterocyclic group
having one or two of any hetercatom of N, S and 0O, an

alkoxy group having 1 to 6 carbon atoms, -N(R®) (R"), -SR® or
-CO~-R’.
8. The compound according to any one of claims 1 to 7, or

a salt thereof, wherein R® is a hydrogen atom or an
optionally substituted alkyl group having 1 to 6 carbon
atoms, and R’ represents a hydrogen atom, an opticnally
substituted alkyl group having 1 to 6 carbon atoms, an
optionally substituted cycloalkyl group having 3 to 7
carbon atoms, an optionally substituted aralkyl group
having 7 to 12 carbon atoms, an optionally substituted
aromatic hydrocarbon group having 6 to 14 carbon atoms, a
monocyclic or bicyclic optionally substituted saturated
heterccyclic group having 1 to 4 hetercatoms selected from
N, S and O, or a monocyclic or bicyclic optiocnally
substituted unsaturated heterocyclic group having 1 to 4
hetercatoms selected from N, S and O, or R® and R’
optionally form a 5- to 7-membered saturated heterocyclic
group, together with the nitrogen atom to which they are
bonded; R® is an optionally substituted cycloalkyl group
having 3 to 7 carbon atoms, or an optionally substituted
aromatic hydrocarbon group having 6 to 14 carbon atoms; and
R is a hydrogen atom, a hydroxyl group, an amino group or a
mono- or di-(Cl-Cé alkyl)amino group.

9. The compound according to any one of claims 1 to 8, or
a salt thereof, wherein the substituent(s) in the
monocyclic or bicyclic unsaturated heterocyclic group
represented by R' are 1 to 3 substituents selected from an
alkyl group, an alkoxy group, an alkoxy-alkyl group, an
aralkyl group, an aralkyloxy-alkyl group, a halogen atom, a
halogencalkyl group, an acyl group, an optionally
substituted saturated or unsaturated heterocyclic group and
an optionally substituted aromatic hydrocarbon group, more
preferably 1 to 3 substituents selected from: an alkyl
group; an alkoxy group; an unsaturated heterocyclic group
optionally having an alkyl group, a halogenoalkyl group, an
aralkyl group or a hydroxyalkyl group:; and an aromatic
hydrocarbon group opticnally having an alkyl group, an
alkoxy group or a carbamoyl group.

10. A pharmaceutical product containing a compound

represented by the following general formula (I) or a salt
thereof:
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wherein X' represents CH or N;

any one of X2, ¥* and x* represents N, and the others
represent CH;

any one or two of Yl, Y2, Y® and Y* represent C-R4, and the
others are the same or different and represent CH or N;

R! represents an optilonally substituted monocyclic
unsaturated 5- to 6-membered heterocyclic group having 1 to
3 hetercatoms selected from N, S and O or a bicyclic
unsaturated 9- to 1l0-membered heterocyclic group having 1
to 3 hetercatoms selected from N, S and 0O;

R® represents a hydrogen atom, an optionally substituted
alkyl group having 1 to 6 carbon atoms or an optionally
substituted alkenyl group having 2 toc 6 carbon atoms;

R® represents a -CO-R%;

R4(s} are the same or different and represent a hydrogen
atom, a halogen atom, a cyano group, an optionally
substituted alkyl group having 1 to 6 carbon atoms, an
alkenyl group having 2 to 6 carbon atoms, an alkoxy group
having 1 to 6 carbon atoms, an aromatic hydrocarbon group,
-N(R®) (R"), -5-R® or -CO-R%;

R® represents an amino group optionally having a hydroxyl
group, or an optionally substituted mono- or di-alkylamino
group;

R® and R’ are the same or different and represent a hydrogen
atom, an optionally substituted alkyl group having 1 to 6
carbon atoms, a halogenoalkyl group having 1 to 6 carbon
atoms, an optionally substituted cycloalkyl group having 3
to 7 carbon atoms, an optionally substituted aralkyl group,
an optionally substituted aromatic hydrocarbon group, an
optionally substituted saturated heterocyclic group or an
optionally substituted unsaturated heterocyclic group, or R®
and R’ optionally form a saturated heterocyclic group,
together with the nitrogen atom to which they are bonded;
R® represents an optionally substituted cycloalkyl group
having 3 to 7 carbon atoms, or an optionally substituted
aromatic hydrocarbon group; and
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R’ represents a hydrogen atom, a hydroxyl group, an amino
group optionally having a hydroxyl group, or an optionally
substituted mono- or di-alkylamino group.

11. The pharmaceutical product according to claim 10,
wherein R® is an alkyl group having 1 to 6 carbon atoms
which optionally has a halogen atom, or an alkenyl group
having 2 to 6 carbon atoms.

12. The pharmaceutical product according to claim 10 or 11,
wherein R®> is an amino group or a meono— or di-(C1-Cé6
alkyl)amino group.

13. The pharmaceutical product according to any one of
claims 10 to 12, wherein X° is N, and X*® and x* are CH.

14. The pharmaceutical product according to any one of
claims 10 to 13, wherein R' is monocyclic or bicyclic
unsaturated heterocyclic group having imidazole, pyrazole,
thiophene, furan, pyrrole, oxazole, isoxazole, thiazole,
isothiazole, triazole, tetrazole, pyridine, pyrazine,
pyrimidine, pyridazine, indole, isoindole, pyrrolopyridine,
indazole, methylenedioxyphenyl, ethylenedioxyphenyl,
bernzofuran, dihydrobenzofuran, benzimidazole, benzoxazole,
benzothiazole, purine, gquinoline, tetrahydroquinoline,
isoquinoline, gquinazoline or guinoxaline.

15. The pharmaceutical product according to any one of
claims 10 to 14, wherein R' is any of an optionally
substituted 1H-imidazol-1-yl group, an optionally
substituted pyrazol-4-yl group, an optionally substituted
thiophen-3-yl group, an optionally substituted furan-2-yl
group, an optionally substituted pyridin-3-yl group, an
optionally substituted pyridin-4-yl group, an optionally
substituted indol-5-yl group, an optionally substituted 1H-
pyrrolo(2,3-b]pyridin-5-yl group, an optionally substituted
benzofuran-2-yl group, an optionally substituted quinolin-
3-yl group and an optionally substituted 5,6,7,8-
tetrahydroquinolin-3-yl group.

16. The pharmaceutical product according to any one of
claims 10 to 15, wherein Y!' and Y® are CH, any one or two of
Y?> and Y* are C-R*, and the other is CH; and R* is a halogen
atom, an alkyl group having 1 to 6 carbon atoms which
optionally has a mono- or di~(Cl-Cé alkyl}amino group or a
monocyclic 5~ to 7-membered saturated heterocyclic group
having one or two of any hetercatom of N, S and O, an
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alkoxy group having i to 6 carbon atoms, -N{R®) (R’), =-SR? or
-CO-R®.

17. The pharmaceutical product according to any one of
claims 10 to 16, wherein R® is a hydrogen atom or an
optionally substituted alkyl group having 1 to 6 carbon
atoms, and R’ represents a hydrogen atom, an optionally
substituted alkyl group having 1 to 6 carbon atoms, an
optionally substituted cycloalkyl group having 3 to 7
carbon atoms, an optionally substituted aralkyl group
having 7 to 12 carbon atoms, an optionally substituted
aromatic hydrocarbon group having 6 to 14 carbon atcoms, a
monocyclic or bicyclic optionally substituted saturated
heterocyclic group having 1 to 4 hetercatoms selected from
N, 8 and O, or a monocyclic or bicyclic optionally
substituted unsaturated heterocyclic group having 1 to 4
heteroatoms selected from N, S and 0, or R® and R’
optionally form a 5- to 7-membered saturated heterocyclic
group, together with the nitrogen atom to which they are
bonded; R® is an optiocnally substituted cycloalkyl group
having 3 to 7 carbon atoms, or an optionally substituted
aromatic hydrocarbon group having 6 to 14 carbon atoms; and
R? is a hydrogen atom, a hydroxyl group, an aminoc group or &
mono- or di-{Cl-Cé6 alkyl)aminoc group.

18. The pharmaceutical product according to any one of
claims 10 to 17, wherein the substituent{s) in the
monocyclic or bicyclic unsaturated heterocyclic group
represented by R' are 1 to 3 substituents selected from an
alkyl group, an alkoxy group, an alkoxy-alkyl group, an
aralkyl group, an aralkyloxy-alkyl group, a halogen atom, a
halogenoalkyl group, an acyl group, an optionally
substituted saturated or unsaturated heterocyclic group and
an optionally substituted aromatic hydrocarbon group, more
preferably 1 to 3 substituents selected from: an alkyl
group; an alkoxy group; an unsaturated heterocyclic group
optionally having an alkyl group, a halogencalkyl group, an
aralkyl group or a hydroxyalkyl group; and an aromatic
hydrocarbon group optionally having an alkyl group, an
alkoxy dgroup or a carbamoyl group.

19, The pharmaceutical product according to any one of
claims 10 to 18, wherein the pharmaceutical product is an
anticancer agent.
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20. The pharmaceutical composition according to any one of
claims 10 to 19, further containing a pharmaceutically
acceptable carrier.
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