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DESCRIPTION
Title of Invention: FUSED PYRIMIDINE COMPOUND OR SALT THEREOF

Technical Field
[0001]
Cross-Reference to Related Patent Applications

The present application claims priority to Japanese
Patent Application No. 2015-177073 filed on September 8, 2015,
which is incorporated by reference in its entirety. The present
invention relates to a novel fused pyrimidine compound having RET
inhibitory activity or a salt thereof, and to a pharmaceutical

composition containing the compound or salt.

Background Art
[0002]

Various protein kinases are present in vivo and are
known to be involved in a wide range of functional regulations.
RET is a receptor tyrosine kinase identified as one of the proto-
oncogenes. RET binds to the glial cell line-derived neurotrophic
factor (GDNF) and GDNF receptor to form a complex, which enables
RET to perform physiological functions through intracellular
phosphorylation signaling (Non-patent Literature 1). A study
reports that in normal tissues, RET contributes to kidney
development and neurogenesis during fetal life (Non-patent
Literature 2). Some studies indicate that in cancers, such as
lung cancer, thyroid cancer, breast cancer, pancreas cancer, and
prostate cancer, the translocation, mutation, or overexpression
of the RET gene enhances its activation to thereby contribute to
cell growth, tumor formation, or tissue infiltration (Non-patent
Literature 3, 4, 5, 6, 7, and 8). In addition, RET is known to be
an adverse prognostic factor of cancer, as indicated in some
reports that the translocation of RET and its enhanced activation
level are also inversely correlated with prognosis in cancer
(Non-patent Literature 9, 10, 11, and 12).

[0003]
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Therefore, an inhibitor capable of inhibiting RET
activity is thought to be useful as a therapeutic agent for
diseases associated with abnormally enhanced RET signaling
pathways.

[0004]

It is expected, for example, that in cancers involving
translocated, mutated, and overexpressed RET genes, the
administration of a medicament capable of specifically inhibiting
RET will selectively and intensively suppress the proliferation
of cancer cells and contribute to the treatment, life

prolongation, and improvement in quality of life of cancer

patients.
[0005]

As an example of such compounds having RET inhibitory
activity, PPl is known (Non-patent Literature 13). PPl is known

to exhibit high inhibitory activity against not only RET but also
SRC (Non-patent Literature 14), c-Kit, Bcr-Abl (Non-patent
Literature 15 and 16), and others. For example, as side effects,
the inhibition of SRC may lead to abnormally enhanced bone
formation, and the inhibition of LCK may suppress T cells (Non-
patent Literature 17 and 18). Since multikinase inhibitors
inhibit not only RET but also various signaling pathways,
inhibiting cell growth and other functions, the inhibitors raise
concerns about possible various side effects, which may require
dose reduction or drug holidays, thus leading to insufficient RET
inhibitory activity. From the standpoint of side effect reduction,
there has been a demand for a RET inhibitor having high
inhibitory activity against RET while exhibiting low inhibitory

activity against other kinases.

Citation List

Patent Literature

[0006]
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Non-patent Literature 17: Carolyn Lowe, Proc Natl Acad Sci USA,
90(10) : pp. 4485-4489, (1993)

Non-patent Literature 18: Thierry Molina, Nature, 357 (6374): pp.
161-164, (1992)

Summary of Invention
Technical Problem
[0008]

It would be advantageous for the present invention to
provide a novel RET inhibitor comprising, as an active ingredient,
a compound or a salt thereof that have not been known for their
RET inhibitory activity, and to also provide an agent for
preventing or treating diseases (e.g., malignant tumors) that can
be prevented or treated by RET inhibitory activity. It would also
be advantageous for the present invention to provide a novel
compound or a salt thereof that selectively and potently inhibit

RET.

Solution to Problem
[0009]

The present inventors conducted extensive research and
consequently found that a compound group represented by Formulas
(I) and (I’) below showed excellent inhibitory activity against
RET and kinase selectivity, and was useful as a pharmaceutical
preparation for treating RET-related diseases, such as malignant
tumors. Thus, the present invention has been completed.

[0010]

Specifically, the present invention provides a compound

represented by Formula (I) below or a salt thereof:

[0011]
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[0012]

wherein A is pyrazolyl substituted with n-number of R!;

R' is

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-Cl0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;

R? is

substituted or unsubstituted C1-Cl10 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C3-C7 cycloalkenyl,

substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-Cl0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;

X is

N or

CR3, wherein R® is
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hydrogen,
halogen,
cyano,
substituted or unsubstituted Cl1-C6 alkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C2-C6 alkynyl,
substituted or unsubstituted Cl1-C6 alkoxy,
substituted or unsubstituted amino,
substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or
a substituted or unsubstituted C3-Cl0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R' may be identical or different from
each other.
[0013]
The present invention also provides a compound
represented by Formula (I’') below or a salt thereof:
[0014]

0]

Z—>

NH,

(1’ )
N7 X
\x

M/ N

N \

R2
[0015]
wherein A is pyrazolyl substituted with n-number of R';
R' is
halogen,
cyano,

substituted or unsubstituted C1-C6 alkyl,
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substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-Cl0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;
R? is
substituted or unsubstituted C1-Cl10 alkyl,
substituted or unsubstituted C3-C4 cycloalkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C3-C4 cycloalkenyl,
substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-Cl0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR3, wherein R’ is
hydrogen,
halogen,
cyano,
substituted or unsubstituted Cl1-C6 alkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C2-C6 alkynyl,
substituted or unsubstituted Cl1-C6 alkoxy,
substituted or unsubstituted amino,
substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or
a substituted or unsubstituted C3-Cl10 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur; and

n is an integer of 0 to 3,
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wherein when n is 2 or 3, R! may be identical or different from
each other.

[0016]

The present invention also provides a RET inhibitor
comprising a compound represented by Formula (I) or (I') above or
a salt thereof as an active ingredient.

[0017]

The present invention also provides a pharmaceutical
composition comprising a compound represented by Formula (I) or
(I") above or a salt thereof.

[0018]

The present invention also provides a pharmaceutical
composition comprising a compound represented by Formula (I) or
(I") above or a salt thereof, wherein the pharmaceutical
composition prevents or treats a disease that can be treated by
RET inhibition.

[0019]

The present invention also provides an antitumor agent
comprising a compound represented by Formula (I) or (I’) above or
a salt thereof.

[0020]

The present invention also provides an antitumor agent
comprising a compound represented by Formula (I) or (I') above or
a salt thereof, wherein the antitumor agent treats a malignant
tumor with enhanced activation of RET.

[0021]

The present invention also provides a compound
represented by Formula (I) or (I') above or a salt thereof for
use in prevention or treatment of a malignant tumor.

[0022]

The present invention also provides a compound
represented by Formula (I) or (I') above or a salt thereof for
use in prevention or treatment of a malignant tumor, wherein the
malignant tumor is a malignant tumor with enhanced activation of

RET.
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[0023]

The present invention also provides use of a compound
represented by Formula (I) or (I’) above or a salt thereof for
producing an antitumor agent.

[0024]

The present invention also provides use of a compound
represented by Formula (I) or (I’) above or a salt thereof for
producing an antitumor agent, wherein the antitumor agent is an
antitumor agent for treating a malignant tumor with enhanced
activation of RET.

[0025]

The present invention also provides use of a compound
represented by Formula (I) or (I’') above or a salt thereof for
producing a RET inhibitor.

[0026]

The present invention also provides a method for
preventing or treating a malignant tumor, comprising
administering a compound represented by Formula (I) or (I’') above
or a salt thereof to a mammal.

[0027]

The present invention also provides a method for
preventing or treating a malignant tumor, comprising
administering a compound represented by Formula (I) or (I') above
or a salt thereof to a mammal, wherein the malignant tumor is a
malignant tumor with enhanced activation of RET.

[0028]

The present invention also provides a method of
inhibiting RET comprising administering a compound represented by
Formula (I) or (I’') above or a salt thereof to a mammal.

[0029]

Patent Literature 1 and 2 do not suggest RET inhibitory

activity or antitumor effects.
[0030]
PPl mentioned above is known as a compound having RET

inhibitory activity. In PPl, a p-toluyl group is bonded to a
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fused ring pyrimidine skeleton; however, its structure is
significantly different from the present invention in that PP1
does not have a pyrazolyl group continuous with an amide bond,
which is the feature of the compound of the present invention.
Moreover, as shown in Test Examples provided later, the compound
or a salt thereof of the present invention has the characteristic

of a high RET selectivity, which is different from PP1.

Advantageous Effects of Invention
[0031]

The present invention can provide a novel RET inhibitor
and an agent for preventing or treating diseases (e.g., malignant
tumors) that can be prevented or treated by RET inhibitory
activity, by using, as their active ingredients, compounds
represented by Formulas (I) and (I’") or salts thereof, which have
not been known for their RET inhibitory activity. In particular,
a novel compound represented by Formula (I') or a salt thereof,
etc., are preferred.

[0032]

It was revealed that the compound or a salt thereof of
the present invention has excellent RET-selective inhibitory
activity and a cancer cell growth inhibitory effect.

[0033]

RET is known as an oncogene and known to be activated
by the translocation, mutation, or overexpression of the RET gene
in many types of cancer (Non-patent Literature 3, 4, 5, 6, 7, and
8) . Thus, the compound or a salt thereof of the present invention,
both of which have a high RET inhibitory activity, is useful as
an agent for preventing and/or treating cancer.

[0034]

Further, the compound or a salt thereof of the present
invention selectively and potently inhibits RET, rather than
other kinases, such as SRC and LCK; therefore, side effects can
be reduced, and improvement in safety can be expected.

[0035]
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Moreover, the compound or a salt thereof of the present
invention is advantageous in that it has excellent stability in
hepatic microsomes, excellent exposure in the blood can be
expected, and there is no concern about Cyp inhibition.

[0035a]

According to a first aspect of the present invention
there is provided a method of inhibiting RET comprising
administering a compound represented by Formula (I) below or a

salt thereof to a mammal:

A

|
NH, O —NH

N7\ M
X

M/ N

N \
R2
wherein A is pyrazolyl substituted with n-number of R!;
R' is
halogen,
cyano,

substituted or unsubstituted Cl1-C6 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;

R? is

substituted or unsubstituted C1-C10 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C3-C7 cycloalkenyl,

substituted or unsubstituted C4-Cl2 bridged cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

9828839_1 (GHMatters) P107870.AU
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a substituted or unsubstituted C3-C10 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR’, wherein R’ is

hydrogen,

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted C1-C6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R!' may be identical or different from
each other.
[0035pb]

According to a second aspect of the present invention
there is provided a method for preventing or treating a malignant
tumor, comprising administering a compound represented by Formula

(I) below or a salt thereof to a mammal:

9828839_1 (GHMatters) P107870.AU
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(I)

wherein A is pyrazolyl substituted with n-number of R';

R' is

halogen,

cyano,

substituted or unsubstituted Cl1-C6 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;

R? is

substituted or unsubstituted C1-C1l0 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C3-C7 cycloalkenyl,

substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;

X is

N or

CR?, wherein R® is

hydrogen,

9828839_1 (GHMatters) P107870.AU
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halogen,

cyano,

substituted or unsubstituted Cl1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-Cé6 alkynyl,

substituted or unsubstituted C1-Cé6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-C10 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R' may be identical or different from
each other.
[0035c¢]

According to a third aspect of the present invention there

is provided use of a compound represented by Formula (I) below or

a salt thereof for producing an antitumor agent:
|
O
NH, NH

N e\ M
X

k/ N

N \
R2
wherein A is pyrazolyl substituted with n-number of R!;
R' is
halogen,
cyano,

substituted or unsubstituted Cl1-C6 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

9828839_1 (GHMatters) P107870.AU
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a substituted or unsubstituted C3-C10 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;
R? is
substituted or unsubstituted C1-C10 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C3-C7 cycloalkenyl,
substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR’, wherein R’ is

hydrogen,

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted Cl-C6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R!' may be identical or different from

each other.

9828839_1 (GHMatters) P107870.AU
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[0035d]
According to a fourth aspect of the present invention there
is provided use of a compound represented by Formula (I) below or
a salt thereof in the manufacture of a medicament for inhibiting

RET:

(I

wherein A is pyrazolyl substituted with n-number of R!;

R! is

halogen,

cyano,

substituted or unsubstituted Cl1-C6 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;

R? is

substituted or unsubstituted C1-C10 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C3-C7 cycloalkenyl,

substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3

identical or different heterocatoms selected from nitrogen, oxygen,

9828839_1 (GHMatters) P107870.AU
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and sulfur;
X is
N or
CR;, wherein R® is
hydrogen,
halogen,
cyano,
substituted or unsubstituted Cl1-C6 alkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C2-C6 alkynyl,
substituted or unsubstituted C1-Cé6 alkoxy,
substituted or unsubstituted amino,
substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or
a substituted or unsubstituted C3-C10 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R' may be identical or different from
each other.
[0035e]
According to a fifth aspect of the present invention
there is provided use of a compound represented by Formula (I)
below or a salt thereof in the manufacture of a medicament for

preventing or treating a malignant tumor:

A

|
NH, © NH

N7\ M
X

L
/
N N\
RZ

wherein A is pyrazolyl substituted with n-number of R!;
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R! is
halogen,
cyano,
substituted or unsubstituted C1-C6 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C10 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;
R? is
substituted or unsubstituted C1-Cl0 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C3-C7 cycloalkenyl,
substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR’, wherein R’ is
hydrogen,
halogen,
cyano,
substituted or unsubstituted Cl1-C6 alkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C2-C6 alkynyl,
substituted or unsubstituted Cl1-C6 alkoxy,
substituted or unsubstituted amino,
substituted or unsubstituted C6-Cl4 aromatic

hydrocarbon, or

9828839_1 (GHMatters) P107870.AU


P107870.AU

22 Dec 2017

2016319525

10

15

20

25

-11h-

a substituted or unsubstituted C3-C1l0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R' may be identical or different from
each other.

[0035f]

According to a sixth aspect of the present invention

there is provided a compound represented by Formula (I’) below or

a salt thereof:
A
0 |
N

(1)

R2
wherein A is pyrazolyl substituted with n-number of R';
R' is
halogen,
cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;

R? is

substituted or unsubstituted C1-C10 alkyl,

substituted or unsubstituted C3-C4 cycloalkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C3-C4 cycloalkenyl,
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substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR’, wherein R’ is

hydrogen,

halogen,

cyano,

substituted or unsubstituted Cl1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted Cl1-C6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R! may be identical or different from
each other.

[0035g]

According to a seventh aspect of the present invention
there is provided a pharmaceutical composition comprising the
above compound represented by Formula (I’) or a salt thereof.
[0035h]

According to an eighth aspect of the present invention
there is provided a method for preventing or treating a malignant
tumor, comprising administering the above compound represented by

Formula (I’) or a salt thereof to a mammal.
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[00351]

According to a ninth aspect of the present invention
there is provided a method of inhibiting RET comprising
administering the above compound represented by Formula (I’) or a
salt thereof to a mammal.

[00357]

According to a tenth aspect of the present invention there
is provided a RET inhibitor comprising the above compound
represented by Formula (I’) or a salt thereof as an active
ingredient.

[0035k]

According to an eleventh aspect of the present invention
there 1s provided an antitumor agent comprising the above
compound represented by Formula (I’) or a salt thereof.

[00351]

According to a twelfth aspect of the present invention
there is provided use of the above compound represented by
Formula (I’) or a salt thereof for producing an antitumor agent.
[(0035m]

According to a thirteenth aspect of the present
invention there is provided use of the above compound represented
by Formula (I’) or a salt thereof for producing RET inhibitor.
[0035n]

According to a fourteenth aspect of the present invention
there is provided use of the above compound represented by
Formula (I’) or a salt thereof in the manufacture of a medicament
for preventing or treating a malignant tumor.

[00350]

According to a fifteenth aspect of the present invention
there is provided use of the above compound represented by
Formula (I’) or a salt thereof in the manufacture of a medicament

for inhibiting RET.
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The present invention as claimed herein is described in the

following items 1 to 37:

[Item 1]

A method of inhibiting RET comprising administering a

compound represented by Formula (I) below or a salt thereof to

mammal :

ey

wherein A is pyrazolyl substituted with n-number of R!;

R! is

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic

saturated or unsaturated heterocyclic group containing 1 to 3

identical or different heteroatoms selected from nitrogen, oxygen,

and sulfur;

R? is

substituted or unsubstituted C1-Cl10 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C3-C7 cycloalkenyl,

substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C10 monocyclic or polycyclic

saturated or unsaturated heterocyclic group containing 1 to 3

a
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identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR3, wherein R3 is

hydrogen,

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted Cl1-C6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-C10 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R! may be identical or different from
each other; and
wherein when a group is substituted, the group is substituted
with at least one substituent selected from the group consisting
of halogen; hydroxy; cyano; nitro; C1-C1l0 alkyl; halogeno C1-C10
alkyl; hydroxyl C1-Cl0 alkyl; Cl1-C6 alkoxy C1-Cl0 alkyl; C3-C7
cycloalkyl; C3-C7 cycloalkyl-substituted C1-C10 alkyl; C4-Cl2
bridged cycloalkyl; C7-Cl4 aralkyl; C2-C6 alkenyl; C2-C6 alkynyl;
Cl-C6 alkoxy; halogeno Cl1-C6 alkoxy; C3-C7 cycloalkoxy; C3-C7
cycloalkyl-substituted Cl-C4alkoxy; C7-Cl4 aralkyloxy; C1-C6
alkylthio; C3-C7 cycloalkyl-substituted C1-C4 alkylthio; amino;
amino mono-substituted with linear or branched C1-C6 alkyl; amino
di-substituted with linear or branched C1-C6 alkyl; C3-C7
cycloalkyl-substituted Cl1-C4 alkylamino; linear or branched (Cl-
C6 alkyl)carbonyl; (C6-Cl4 aryl)carbonyl; linear or branched (Cl-
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C6 alkyl)carbonyloxy; (C6-Cl4 aryl)carbonyloxy; oxo; carboxyl;
(C1-C6 alkoxy)carbonyl; (C7-Cl4 aralkyl)oxycarbonyl; carbamoyl;
C3-C10 monocyclic or polycyclic saturated heterocyclic group
containing 1 to 3 identical or different heteroatoms selected

from nitrogen, oxygen, and sulfur; C3-Cl0 monocyclic or

polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; C6-Cl4 aromatic hydrocarbon; oxy to which C3-C10
monocyclic or polycyclic saturated heterocyclic group containing

1 to 3 identical or different heterocatoms selected from nitrogen,

oxygen, and sulfur is bonded.

[Item 2]

The method according to item 1, wherein in Formula (I),
A is pyrazolyl substituted with n-number of R!;
R! is
halogen;
cyano;
Cl-C6 alkyl that may be substituted with halogen or C1-C4 alkoxy;
C3-C7 cycloalkyl;
phenyl; or
a C3-C6 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom;
R? is
linear C1-C6 alkyl or branched C3-C8 alkyl that may be
substituted with halogen, C3-C7 cycloalkyl that may be
substituted with C1-C4 alkyl, phenyl, Cl1-C4 alkoxy, or one or
more C3-C6 monocyclic unsaturated heterocyclic groups containing
one oxygen atom or one sulfur atom;
C3-C7 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, halogeno C1-C4 alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-Cl2 bridged cycloalkyl that may be substituted with C1-C4
alkyl;

X is
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N or
CR3, wherein R3 is
hydrogen;
halogen;
Cl-C6 alkyl;
C2-C4 alkynyl that may be substituted with
Cl-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heterocatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-Cl0 monocyclic or polycyclic
unsaturated heterocyclic groups that may be substituted with Cl-
C6 alkyl and contains 1 to 3 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur; or
Cl-C4 alkoxy that may be substituted with one or more
C3-C6 monocyclic saturated heterocyclic groups containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 1 or 2,
wherein when n is 2, R! may be identical or different from each

other.

[Item 3]
The method according to item 1 or 2, wherein the
compound represented by Formula (I) or a salt thereof is a

compound represented by Formula (II) below or a salt thereof:
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wherein R! is
halogen;
cyano;
Cl-C6 alkyl that may be substituted with halogen;
C3-C7 cycloalkyl;
phenyl; or
a C3-C6 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom;
R? is
linear C1-C6 alkyl or branched C3-C8 alkyl that may be
substituted with halogen, C3-C7 cycloalkyl that may be
substituted with C1-C4 alkyl, phenyl, Cl-C4 alkoxy, or one or
more C3-C6 monocyclic unsaturated heterocyclic groups containing
one oxygen atom or one sulfur atom;
C3-C7 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, halogeno Cl1-C4 alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-C12 bridged cycloalkyl;
X is
N or
CR3, wherein R3 is
hydrogen;

halogen;
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Cl-C4 alkyl;
C2-C4 alkynyl that may be substituted with
Cl-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heterocatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-Cl0 monocyclic or polycyclic
unsaturated heterocyclic groups that may be substituted with Cl-
C6 alkyl and contains 1 to 3 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur; or
Cl-C4 alkoxy; and
n is an integer of 1 or 2,
wherein when n is 2, R! may be identical or different from each

other.

[Item 4]

The method according to item 3, wherein in Formula (II),
R! is
halogen,
cyano, or
Cl-C4 alkyl that may be substituted with halogen;
R? is
linear C1-C4 alkyl that is substituted with C3-C7 cycloalkyl;
branched C3-C6 alkyl that may be substituted with halogen, C3-C7
cycloalkyl, one or more C3-C6 monocyclic unsaturated heterocyclic
groups containing one sulfur atom, or Cl-C4 alkoxy;
C3-C7 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-C1l2 bridged cycloalkyl selected from bicyclo[l.l.1]pentan-1-yl
and bicyclo[2.2.1]heptan-2-yl;
X is

N or
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CR3, wherein R3 is
hydrogen; or
C2-C4 alkynyl that is substituted with
Cl-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heterocatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-C6 monocyclic unsaturated
heterocyclic groups that may be substituted with C1-C4 alkyl and
contains 1 to 3 identical or different hetercatoms selected from
nitrogen, oxygen, and sulfur; and

n is an integer of 1.

[Item 5]

The method according to any one of items 1 to 4,
wherein the compound represented by Formula (I) or a salt thereof
is a compound represented by Formula (IX) below or a salt

thereof:

(IX)
wherein R! is halogen or Cl1-C4 alkyl;
R? is

branched C3-C6 alkyl that may be substituted with halogen or C3-
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C5 cycloalkyl;
C3-C5 cycloalkyl that may be substituted with C1-C4 alkyl; or
bicyclo[2.2.1]heptan-2-yl; and
X is
N or
CR3, wherein R3 is
hydrogen; or
ethynyl or propynyl that is substituted with
Cl-C4 alkyl that may be substituted with hydroxy,
C3-C5 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen and oxygen, or
one or more C3-C6 monocyclic unsaturated
heterocyclic groups that may be substituted with methyl and

contains 1 to 3 nitrogen atoms.

[Item 6]
The method according to item 5, wherein in Formula (IX),
R! is bromine or methyl;
R? is
branched C3-C6 alkyl that may be substituted with fluorine or C3-
C5 cycloalkyl, or
C3-C5 cycloalkyl that may be substituted with methyl; and
X is
N or

CR3, wherein R3 is hydrogen.

[Item 7]
A method for preventing or treating a malignant tumor
by inhibiting RET, comprising administering a compound

represented by Formula (I) below or a salt thereof to a mammal:
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N \\ )
Ly
N N
R2

wherein A is pyrazolyl substituted with n-number of R!;
R! is
halogen,
cyano,

substituted or unsubstituted C1-C6 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
R? is
substituted or unsubstituted C1-C10 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C3-C7 cycloalkenyl,
substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR3, wherein R3 is

hydrogen,

halogen,
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cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted C1-C6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-Cl0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R! may be identical or different from
each other; and
wherein when a group is substituted, the group is substituted
with at least one substituent selected from the group consisting
of halogen; hydroxy; cyano; nitro; C1-Cl0 alkyl; halogeno C1-C10
alkyl; hydroxyl C1-Cl10 alkyl; Cl1-C6 alkoxy Cl1-Cl0 alkyl; C3-C7
cycloalkyl; C3-C7 cycloalkyl-substituted C1-C10 alkyl; C4-Cl12
bridged cycloalkyl; C7-Cl4 aralkyl; C2-C6 alkenyl; C2-C6 alkynyl;
Cl-C6 alkoxy; halogeno Cl-C6 alkoxy; C3-C7 cycloalkoxy; C3-C7
cycloalkyl-substituted Cl-Cd4alkoxy; C7-Cl4 aralkyloxy; Cl-Cé6
alkylthio; C3-C7 cycloalkyl-substituted C1-C4 alkylthio; amino;
amino mono-substituted with linear or branched C1-C6 alkyl; amino
di-substituted with linear or Dbranched Cl1-C6 alkyl; C3-C7
cycloalkyl-substituted C1-C4 alkylamino; linear or branched (Cl-
C6 alkyl)carbonyl; (C6-Cl4 aryl)carbonyl; linear or branched (Cl-
C6 alkyl)carbonyloxy; (C6-Cl4 aryl)carbonyloxy; oxo; carboxyl;
(C1-C6 alkoxy)carbonyl; (C7-Cl4 aralkyl)oxycarbonyl; carbamoyl;
C3-C10 monocyclic or polycyclic saturated heterocyclic group
containing 1 to 3 identical or different heteroatoms selected
from nitrogen, oxygen, and sulfur; C3-Cl0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3

identical or different heteroatoms selected from nitrogen, oxygen,
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and sulfur; C6-Cl4 aromatic hydrocarbon; oxy to which C3-C10
monocyclic or polycyclic saturated heterocyclic group containing
1 to 3 identical or different heterocatoms selected from nitrogen,

oxygen, and sulfur is bonded.

[Item 8]

The method according to item 7, wherein in Formula (I),
A is pyrazolyl substituted with n-number of R!;
R! is
halogen;
cyano;
Cl-C6 alkyl that may be substituted with halogen or Cl1-C4 alkoxy;
C3-C7 cycloalkyl;
phenyl; or
a C3-C6 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom;
R? is
linear C1-C6 alkyl or branched C3-C8 alkyl that may be
substituted with halogen, C3-C7 cycloalkyl that may be
substituted with C1-C4 alkyl, phenyl, Cl1-C4 alkoxy, or one or
more C3-C6 monocyclic unsaturated heterocyclic groups containing
one oxygen atom or one sulfur atom;
C3-C7 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, halogeno Cl1-C4 alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-Cl2 bridged cycloalkyl that may be substituted with C1-C4
alkyl;
X is
N or
CR3, wherein R3 is

hydrogen;

halogen;

Cl-C6 alkyl;

C2-C4 alkynyl that may be substituted with

Cl-C6 alkyl that may be substituted with hydroxy,
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C3-C7 cycloalkyl that may be substituted with
hydroxy,

one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen, oxygen, and sulfur, or

one or more C3-C10 monocyclic or polycyclic
unsaturated heterocyclic groups that may be substituted with Cl-
C6 alkyl and contains 1 to 3 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur; or

Cl-C4 alkoxy that may be substituted with one or more

C3-C6 monocyclic saturated heterocyclic groups containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 1 or 2,
wherein when n is 2, R! may be identical or different from each

other.

[Item 9]
The method according to item 7 or 8, wherein the
compound represented by Formula (I) or a salt thereof is a

compound represented by Formula (II) below or a salt thereof:

(1 1)

wherein R! is

halogen;
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cyano;
Cl-C6 alkyl that may be substituted with halogen;
C3-C7 cycloalkyl;
phenyl; or
a C3-C6 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom;
R? is
linear C1-C6 alkyl or branched C3-C8 alkyl that may be
substituted with halogen, C3-C7 cycloalkyl that may be
substituted with C1-C4 alkyl, phenyl, Cl1-C4 alkoxy, or one or
more C3-C6 monocyclic unsaturated heterocyclic groups containing
one oxygen atom or one sulfur atom;
C3-C7 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, halogeno Cl1-C4 alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-C12 bridged cycloalkyl;
X is
N or
CR3, wherein R3 is
hydrogen;
halogen;
Cl-C4 alkyl;
C2-C4 alkynyl that may be substituted with
Cl-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heterocatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-Cl0 monocyclic or polycyclic
unsaturated heterocyclic groups that may be substituted with Cl-
C6 alkyl and contains 1 to 3 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur; or
Cl-C4 alkoxy; and

n is an integer of 1 or 2,
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wherein when n is 2, R! may be identical or different from each

other.

[Item 10]
The method according to item 9, wherein in Formula (II),
Rl is
halogen,
cyano, or
Cl-C4 alkyl that may be substituted with halogen;
R? is
linear C1-C4 alkyl that is substituted with C3-C7 cycloalkyl;
branched C3-C6 alkyl that may be substituted with halogen, C3-C7
cycloalkyl, one or more C3-C6 monocyclic unsaturated heterocyclic
groups containing one sulfur atom, or Cl1-C4 alkoxy;
C3-C7 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-C12 bridged cycloalkyl selected from bicyclo[l.1.1]pentan-1-yl
and bicyclo[2.2.1]heptan-2-yl;
X is
N or
CR3, wherein R3 is
hydrogen; or
C2-C4 alkynyl that is substituted with
Cl-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-C6 monocyclic unsaturated
heterocyclic groups that may be substituted with C1-C4 alkyl and
contains 1 to 3 identical or different heterocatoms selected from
nitrogen, oxygen, and sulfur; and

n is an integer of 1.
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[Item 11]

The method according to any one of items 7 to 10,
wherein the compound represented by Formula (I) or a salt thereof
is a compound represented by Formula (IX) below or a salt

thereof:

(IX)

wherein R! is halogen or C1-C4 alkyl;
R? is
branched C3-C6 alkyl that may be substituted with halogen or C3-
C5 cycloalkyl;
C3-C5 cycloalkyl that may be substituted with C1-C4 alkyl; or
bicyclo[2.2.1]heptan-2-yl; and
X is
N or
CR3, wherein R3 is
hydrogen; or
ethynyl or propynyl that is substituted with
Cl-C4 alkyl that may be substituted with hydroxy,
C3-C5 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different

heteroatoms selected from nitrogen and oxygen, or
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one or more C3-C6 monocyclic unsaturated
heterocyclic groups that may be substituted with methyl and

contains 1 to 3 nitrogen atoms.

[Item 12]
The method according to item 11, wherein in Formula
(IX),
R! is bromine or methyl;
R? is
branched C3-C6 alkyl that may be substituted with fluorine or C3-
C5 cycloalkyl, or
C3-C5 cycloalkyl that may be substituted with methyl; and
X is
N or

CR3, wherein R3 is hydrogen.
[Item 13]

Use of a compound represented by Formula (I) below or a

salt thereof for producing RET inhibitor:

(@)

wherein A is pyrazolyl substituted with n-number of RI;

R! is

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C10 monocyclic or polycyclic
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saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
R? is
substituted or unsubstituted C1-Cl10 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C3-C7 cycloalkenyl,
substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C10 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR3, wherein R3 is

hydrogen,

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted C1-C6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-Cl0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R! may be identical or different from
each other; and

wherein when a group is substituted, the group is substituted
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with at least one substituent selected from the group consisting

of halogen; hydroxy; cyano; nitro; C1-Cl10 alkyl; halogeno C1-C10
alkyl; hydroxyl C1-C10 alkyl; Cl-C6 alkoxy Cl1-Cl0 alkyl; C3-C7

cycloalkyl; C3-C7 cycloalkyl-substituted C1-C10
bridged cycloalkyl; C7-Cl4 aralkyl; C2-C6 alkenyl;

alkyl; C4-Cl12
C2-C6 alkynyl;

Cl-C6 alkoxy; halogeno Cl-C6 alkoxy; C3-C7 cycloalkoxy; C3-C7

cycloalkyl-substituted Cl-C4alkoxy; C7-Cl4 aralkyloxy; Cl-Cé6

alkylthio; C3-C7 cycloalkyl-substituted C1-C4 alkylthio; amino;

amino mono-substituted with linear or branched C1-C6 alkyl; amino

di-substituted with 1linear or branched Cl1-Co6

alkyl; C3-C7

cycloalkyl-substituted C1-C4 alkylamino; linear or branched (Cl-

C6 alkyl)carbonyl; (C6-Cl4 aryl)carbonyl; linear or branched (Cl-

C6 alkyl)carbonyloxy; (C6-Cl4 aryl)carbonyloxy;

ox0; carboxyl;

(C1-Co6 alkoxy)carbonyl; (C7-Cl4 aralkyl)oxycarbonyl; carbamoyl;

C3-C10 monocyclic or polycyclic saturated heterocyclic group

containing 1 to 3 identical or different heteroatoms selected

from nitrogen, oxygen, and sulfur; C3-C10

monocyclic or

polycyclic unsaturated heterocyclic group containing 1 to 3

identical or different heteroatoms selected from nitrogen, oxygen,

and sulfur; C6-Cl4 aromatic hydrocarbon; oxy to which C3-Cl10

monocyclic or polycyclic saturated heterocyclic group containing

1 to 3 identical or different heteroatoms selected

oxygen, and sulfur is bonded.
[Item 14]

Use of a compound represented by Formula

salt thereof for producing an antitumor agent:

(D

from nitrogen,

(I) below or a
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wherein A is pyrazolyl substituted with n-number of RIl;
R! is
halogen,
cyano,
substituted or unsubstituted C1-C6 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
R? is
substituted or unsubstituted C1-Cl0 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C3-C7 cycloalkenyl,
substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-Cl10 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR3, wherein R3 is
hydrogen,
halogen,
cyano,
substituted or unsubstituted C1-C6 alkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C2-C6 alkynyl,
substituted or unsubstituted C1-C6 alkoxy,
substituted or unsubstituted amino,
substituted or unsubstituted C6-Cl4 aromatic

hydrocarbon, or
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a substituted or unsubstituted C3-C10 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R! may be identical or different from
each other; and
wherein when a group is substituted, the group is substituted
with at least one substituent selected from the group consisting
of halogen; hydroxy; cyano; nitro; C1-Cl0 alkyl; halogeno C1-C10
alkyl; hydroxyl Cl1-Cl10 alkyl; Cl-C6 alkoxy Cl1-Cl0 alkyl; C3-C7
cycloalkyl; C3-C7 cycloalkyl-substituted C1-C10 alkyl; C4-Cl12
bridged cycloalkyl; C7-Cl4 aralkyl; C2-C6 alkenyl; C2-C6 alkynyl;
Cl-C6 alkoxy; halogeno Cl-C6 alkoxy; C3-C7 cycloalkoxy; C3-C7
cycloalkyl-substituted Cl-C4alkoxy; C7-Cl4 aralkyloxy; Cl1-Cé6
alkylthio; C3-C7 cycloalkyl-substituted C1-C4 alkylthio; amino;
amino mono-substituted with linear or branched C1-C6 alkyl; amino
di-substituted with 1linear or Dbranched C1-C6 alkyl; C3-C7
cycloalkyl-substituted C1-C4 alkylamino; linear or branched (Cl-
C6 alkyl)carbonyl; (C6-Cl4 aryl)carbonyl; linear or branched (Cl-
C6 alkyl)carbonyloxy; (C6-Cl4 aryl)carbonyloxy; oxo; carboxyl;
(C1-C6 alkoxy)carbonyl; (C7-Cl4 aralkyl)oxycarbonyl; carbamoyl;
C3-C10 monocyclic or polycyclic saturated heterocyclic group
containing 1 to 3 identical or different heterocatoms selected
from nitrogen, oxygen, and sulfur; C3-Cl0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; C6-Cl4 aromatic hydrocarbon; oxy to which C3-C10
monocyclic or polycyclic saturated heterocyclic group containing
1 to 3 identical or different heterocatoms selected from nitrogen,

oxygen, and sulfur is bonded.

[Item 15]
Use of a compound represented by Formula (I) below or a

salt thereof in the manufacture of a medicament for inhibiting



24 Dec 2018

2016319525

10

15

20

25

-llee-

RET:

(D

wherein A is pyrazolyl substituted with n-number of RI;

R! is

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;

R? is

substituted or unsubstituted C1-Cl10 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C3-C7 cycloalkenyl,

substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;

X is

N or

CR3, wherein R3 is

hydrogen,
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halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted C1-C6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-C1l0 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R! may be identical or different from
each other; and
wherein when a group is substituted, the group is substituted
with at least one substituent selected from the group consisting
of halogen; hydroxy; cyano; nitro; C1-Cl0 alkyl; halogeno C1-C10
alkyl; hydroxyl C1-Cl10 alkyl; Cl1-C6 alkoxy Cl1-Cl0 alkyl; C3-C7
cycloalkyl; C3-C7 cycloalkyl-substituted C1-C10 alkyl; C4-Cl2
bridged cycloalkyl; C7-Cl4 aralkyl; C2-C6 alkenyl; C2-C6 alkynyl;
Cl-C6 alkoxy; halogeno Cl-C6 alkoxy; C3-C7 cycloalkoxy; C3-C7
cycloalkyl-substituted Cl-C4alkoxy; C7-Cl4 aralkyloxy; Cl1-Cé6
alkylthio; C3-C7 cycloalkyl-substituted C1-C4 alkylthio; amino;
amino mono-substituted with linear or branched C1-C6 alkyl; amino
di-substituted with linear or branched Cl1-C6 alkyl; C3-C7
cycloalkyl-substituted C1-C4 alkylamino; linear or branched (Cl-
C6 alkyl)carbonyl; (C6-Cl4 aryl)carbonyl; linear or branched (Cl-
C6 alkyl)carbonyloxy; (C6-Cl4 aryl)carbonyloxy,; oxo; carboxyl;
(C1-C6 alkoxy)carbonyl; (C7-Cl4 aralkyl)oxycarbonyl; carbamoyl;
C3-C10 monocyclic or polycyclic saturated heterocyclic group
containing 1 to 3 identical or different heteroatoms selected
from nitrogen, oxygen, and sulfur; C3-Cl0 monocyclic or

polycyclic unsaturated heterocyclic group containing 1 to 3
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identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; C6-Cl4 aromatic hydrocarbon; oxy to which C3-C10
monocyclic or polycyclic saturated heterocyclic group containing
1 to 3 identical or different heterocatoms selected from nitrogen,

oxygen, and sulfur is bonded.

[Item 16]
Use of a compound represented by Formula (I) below or a
salt thereof in the manufacture of a medicament for preventing or

treating a malignant tumor by inhibiting RET:

(@

wherein A is pyrazolyl substituted with n-number of RIl;

R! is

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or

a substituted or unsubstituted C3-Cl10 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;

R? is

substituted or unsubstituted C1-Cl0 alkyl,

substituted or unsubstituted C3-C7 cycloalkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C3-C7 cycloalkenyl,

substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
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substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C10 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR3, wherein R3 is

hydrogen,

halogen,

cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted C1-C6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-C10 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, R! may be identical or different from
each other; and
wherein when a group is substituted, the group is substituted
with at least one substituent selected from the group consisting
of halogen; hydroxy; cyano; nitro; C1-Cl10 alkyl; halogeno C1-C10
alkyl; hydroxyl C1-C10 alkyl; Cl-C6 alkoxy Cl1-Cl0 alkyl; C3-C7
cycloalkyl; C3-C7 cycloalkyl-substituted C1-Cl10 alkyl; C4-Cl12
bridged cycloalkyl; C7-Cl4 aralkyl; C2-C6 alkenyl; C2-C6 alkynyl;
Cl-C6 alkoxy; halogeno Cl-C6 alkoxy; C3-C7 cycloalkoxy; C3-C7
cycloalkyl-substituted Cl-C4alkoxy; C7-Cl4 aralkyloxy; Cl-Cé6
alkylthio; C3-C7 cycloalkyl-substituted C1-C4 alkylthio; amino;

amino mono-substituted with linear or branched C1-C6 alkyl; amino
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di-substituted with linear

cycloalkyl-substituted C1-C4 alkylamino;
C6 alkyl)carbonyl;
C6 alkyl)carbonyloxy;

(C1-Cob
C3-C10

containing 1 to 3

from

polycyclic

(C6-Cl4 aryl)carbonyl;

-11ii-

or branched C1-C6

(C6-C14 aryl)carbonyloxy;

alkyl; C3-C7

linear or branched (Cl-

linear or branched (Cl-

0xX0; carboxyl;

alkoxy)carbonyl; (C7-Cl4 aralkyl)oxycarbonyl; carbamoyl;

monocyclic or polycyclic

nitrogen, oxygen, and sulfur; C3-C10

saturated heterocyclic group

identical or different heterocatoms selected

monocyclic or

unsaturated heterocyclic group containing 1 to 3

identical or different heteroatoms selected from nitrogen, oxygen,

and sulfur;

C6-Cl4 aromatic hydrocarbon;

oxy to which C3-C10

monocyclic or polycyclic saturated heterocyclic group containing

1 to 3 identical or different heterocatoms selected from nitrogen,

oxygen,

and sulfur is bonded.

[Item 17]

The use according to any one of items 13 to 16, wherein

in Formula (I),

A is pyrazolyl substituted with n-number of R!;

R! is

halogen;

cyano;

Cl-C6 alkyl that may be substituted with halogen or C1-C4 alkoxy;

C3-C7 cycloalkyl;

phenyl; or

a C3-C6 monocyclic unsaturated heterocyclic group containing one

oxygen atom or one sulfur atom;

R2 is

linear C1-C6 alkyl or branched C3-C8 alkyl that may be

substituted with halogen,

substituted with C1-C4 alkyl, phenyl, C1-C4 alkoxy,

C3-C’7 cycloalkyl that may be

or one or

more C3-C6 monocyclic unsaturated heterocyclic groups containing

one oxygen atom or one sulfur atom;

C3-C7 cycloalkyl that may be substituted with halogen, C1-C4

alkyl,

halogeno C1-C4 alkyl,

or C3-C5 cycloalkyl;
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C2-C6 alkenyl that may be substituted with halogen; or
C4-Cl2 bridged cycloalkyl that may be substituted with C1-C4
alkyl;
X is
N or
CR3, wherein R3 1is
hydrogen;
halogen;
Cl-C6 alkyl;
C2-C4 alkynyl that may be substituted with
Cl1-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-C10 monocyclic or polycyclic
unsaturated heterocyclic groups that may be substituted with Cl-
C6 alkyl and contains 1 to 3 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur; or
Cl-C4 alkoxy that may be substituted with one or more
C3-C6 monocyclic saturated heterocyclic groups containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 1 or 2,
wherein when n is 2, R! may be identical or different from each

other.

[ITtem 18]
The use according to any one of items 13 to 17, wherein
the compound represented by Formula (I) or a salt thereof is a

compound represented by Formula (II) below or a salt thereof:
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wherein R! is
halogen;
cyano;
Cl-C6 alkyl that may be substituted with halogen;
C3-C7 cycloalkyl;
phenyl; or
a C3-C6 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom;
R? is
linear C1-C6 alkyl or branched C3-C8 alkyl that may be
substituted with halogen, C3-C7 cycloalkyl that may be
substituted with C1-C4 alkyl, phenyl, Cl1-C4 alkoxy, or one or
more C3-C6 monocyclic unsaturated heterocyclic groups containing
one oxygen atom or one sulfur atom;
C3-C7 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, halogeno Cl1-C4 alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-C12 bridged cycloalkyl;
X is
N or
CR3, wherein R3 is
hydrogen;

halogen;
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Cl-C4 alkyl;
C2-C4 alkynyl that may be substituted with
Cl-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-C1l0 monocyclic or polycyclic
unsaturated heterocyclic groups that may be substituted with Cl-
C6 alkyl and contains 1 to 3 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur; or
Cl-C4 alkoxy; and
n is an integer of 1 or 2,
wherein when n is 2, R! may be identical or different from each

other.

[Item 19]

The use according to item 18, wherein in Formula (II),
R! is
halogen,
cyano, or
Cl-C4 alkyl that may be substituted with halogen;
R? is
linear C1-C4 alkyl that is substituted with C3-C7 cycloalkyl;
branched C3-C6 alkyl that may be substituted with halogen, C3-C7
cycloalkyl, one or more C3-C6 monocyclic unsaturated heterocyclic
groups containing one sulfur atom, or Cl1-C4 alkoxy;
C3-C7 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-C12 bridged cycloalkyl selected from bicyclo[l.1l.1]pentan-1-yl
and bicyclo[2.2.1]heptan-2-yl;
X is

N or
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CR3, wherein R3 is
hydrogen; or
C2-C4 alkynyl that is substituted with
Cl-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-C6 monocyclic unsaturated
heterocyclic groups that may be substituted with C1-C4 alkyl and
contains 1 to 3 identical or different hetercatoms selected from
nitrogen, oxygen, and sulfur; and

n is an integer of 1.

[Item 20]
The use according to any one of any one of items 13 to
19, wherein the compound represented by Formula (I) or a salt

thereof is a compound represented by Formula (IX) below or a salt

thereof:
R}
P\
-
NS — N
N7 \{’i\\{\
8 > L/

(IX)
wherein R! is halogen or Cl1-C4 alkyl;
R? is

branched C3-C6 alkyl that may be substituted with halogen or C3-
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C5 cycloalkyl;
C3-C5 cycloalkyl that may be substituted with C1-C4 alkyl; or
bicyclo[2.2.1]heptan-2-yl; and
X is
N or
CR3, wherein R3 is
hydrogen; or
ethynyl or propynyl that is substituted with
Cl-C4 alkyl that may be substituted with hydroxy,
C3-C5 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen and oxygen, or
one or more C3-C6 monocyclic unsaturated
heterocyclic groups that may be substituted with methyl and

contains 1 to 3 nitrogen atoms.

[Item 21]
The use according to item 20, wherein in Formula (IX),
R! is bromine or methyl;
R? is
branched C3-C6 alkyl that may be substituted with fluorine or C3-
C5 cycloalkyl, or
C3-C5 cycloalkyl that may be substituted with methyl; and
X is
N or

CR3, wherein R3 is hydrogen.

[Item 22]
A compound represented by Formula (I’) below or a salt

thereof:
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(1)

wherein A is pyrazolyl substituted with n-number of R!;
R! is
halogen,
cyano,
substituted or unsubstituted C1-C6 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-C1l0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
R? is
substituted or unsubstituted C1-Cl10 alkyl,
substituted or unsubstituted C3-C4 cycloalkyl,
substituted or unsubstituted C2-C6 alkenyl,
substituted or unsubstituted C3-C4 cycloalkenyl,
substituted or unsubstituted C4-Cl2 bridged cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-Cl0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur;
X is
N or
CR3, wherein R3 1is
hydrogen,

halogen,
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cyano,

substituted or unsubstituted C1-C6 alkyl,

substituted or unsubstituted C2-C6 alkenyl,

substituted or unsubstituted C2-C6 alkynyl,

substituted or unsubstituted C1-C6 alkoxy,

substituted or unsubstituted amino,

substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon, or

a substituted or unsubstituted C3-C10 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur; and
n is an integer of 0 to 3,
wherein when n is 2 or 3, Rl may be identical or different from
each other; and
wherein when a group is substituted, the group is substituted
with at least one substituent selected from the group consisting
of halogen; hydroxy; cyano; nitro; C1-Cl0 alkyl; halogeno C1-C10
alkyl; hydroxyl C1-Cl10 alkyl; Cl1-C6 alkoxy Cl1-Cl0 alkyl; C3-C7
cycloalkyl; C3-C7 cycloalkyl-substituted C1-C10 alkyl; C4-Cl2
bridged cycloalkyl; C7-Cl4 aralkyl; C2-C6 alkenyl; C2-C6 alkynyl;
Cl-C6 alkoxy; halogeno Cl-C6 alkoxy; C3-C7 cycloalkoxy; C3-C7
cycloalkyl-substituted Cl-C4alkoxy; C7-Cl4 aralkyloxy; Cl1-Cé6
alkylthio; C3-C7 cycloalkyl-substituted Cl1-C4 alkylthio; amino;
amino mono-substituted with linear or branched C1-C6 alkyl; amino
di-substituted with linear or branched Cl1-C6 alkyl; C3-C7
cycloalkyl-substituted C1-C4 alkylamino; linear or branched (Cl-
C6 alkyl)carbonyl; (C6-Cl4 aryl)carbonyl; linear or branched (Cl-
C6 alkyl)carbonyloxy; (C6-Cl4 aryl)carbonyloxy,; o0xo; carboxyl;
(C1-C6 alkoxy)carbonyl; (C7-Cl4 aralkyl)oxycarbonyl; carbamoyl;
C3-C10 monocyclic or polycyclic saturated heterocyclic group
containing 1 to 3 identical or different heteroatoms selected
from nitrogen, oxygen, and sulfur; C3-Cl10 monocyclic or
polycyclic unsaturated heterocyclic group containing 1 to 3

identical or different heteroatoms selected from nitrogen, oxygen,
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and sulfur; C6-Cl4 aromatic hydrocarbon; oxy to which C3-C10
monocyclic or polycyclic saturated heterocyclic group containing
1 to 3 identical or different heterocatoms selected from nitrogen,

oxygen, and sulfur is bonded.

[Item 23]

The compound or a salt thereof according to item 22,
wherein in Formula (I'),
A is pyrazolyl substituted with n-number of R!;
R! is
halogen;
cyano;
Cl-C6 alkyl that may be substituted with halogen or C1-C4 alkoxy;
C3-C7 cycloalkyl;
phenyl; or
a C3-C6 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom;
R? is
linear C1-C6 alkyl or branched C3-C8 alkyl that may be
substituted with halogen, C3-C7 cycloalkyl that may be
substituted with C1-C4 alkyl, phenyl, Cl1-C4 alkoxy, or one or
more C3-C6 monocyclic unsaturated heterocyclic groups containing
one oxygen atom or one sulfur atom;
C3-C4 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, halogeno Cl1-C4 alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-Cl2 bridged cycloalkyl that may be substituted with C1-C4
alkyl;
X is
N or
CR3, wherein R3 is

hydrogen;

halogen;

Cl-C6 alkyl;

C2-C4 alkynyl that may be substituted with
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Cl-C6 alkyl that may be substituted with hydroxy,

C3-C7 cycloalkyl that may be substituted with
hydroxy,

one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen, oxygen, and sulfur, or

one or more C3-C1l0 monocyclic or polycyclic
unsaturated heterocyclic groups that may be substituted with Cl-
C6 alkyl and contains 1 to 3 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur; or

Cl-C4 alkoxy that may be substituted with one or more

C3-C6 monocyclic saturated heterocyclic groups containing 1 to 3

identical or different heteroatoms selected from nitrogen, oxygen,

and sulfur; and
n is an integer of 1 or 2,
wherein when n is 2, R! may be identical or different from each

other.

[Item 24]
The compound or a salt thereof according to item 22 or

23, represented by Formula (II’) below:

P /:)

N

wherein R! is

halogen;
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cyano;
Cl-C6 alkyl that may be substituted with halogen;
C3-C7 cycloalkyl;
phenyl; or
a C3-C6 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom;
R? is
linear C1-C6 alkyl or branched C3-C8 alkyl that may be
substituted with halogen, C3-C7 cycloalkyl that may be
substituted with C1-C4 alkyl, phenyl, Cl-C4 alkoxy, or one or
more C3-C6 monocyclic unsaturated heterocyclic groups containing
one oxygen atom or one sulfur atom;
C3-C4 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, halogeno Cl1-C4 alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-C1l2 bridged cycloalkyl;
X is
N or
CR3, wherein R3 is
hydrogen;
halogen;
Cl-C4 alkyl;
C2-C4 alkynyl that may be substituted with
Cl-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-Cl0 monocyclic or polycyclic
unsaturated heterocyclic groups that may be substituted with Cl-
C6 alkyl and contains 1 to 3 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur; or
Cl-C4 alkoxy; and

n is an integer of 1 or 2,
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wherein when n is 2, R! may be identical or different from each

other.

[Item 25]
The compound or a salt thereof according to item 24,
wherein in Formula (II’),
R! is
halogen,
cyano, or
Cl-C4 alkyl that may be substituted with halogen;
R? is
linear C1-C4 alkyl that is substituted with C3-C7 cycloalkyl;
branched C3-C6 alkyl that may be substituted with halogen, C3-C7
cycloalkyl, one or more C3-C6 monocyclic unsaturated heterocyclic
groups containing one sulfur atom, or Cl-C4 alkoxy;
C3-C4 cycloalkyl that may be substituted with halogen, C1-C4
alkyl, or C3-C5 cycloalkyl;
C2-C6 alkenyl that may be substituted with halogen; or
C4-C1l2 bridged cycloalkyl selected from bicyclo[l.1l.1]pentan-1-yl
and bicyclo[2.2.1]heptan-2-yl;
X is
N or
CR3, wherein R3 is
hydrogen; or
C2-C4 alkynyl that is substituted with
Cl-C6 alkyl that may be substituted with hydroxy,
C3-C7 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different
heteroatoms selected from nitrogen, oxygen, and sulfur, or
one or more C3-C6 monocyclic unsaturated
heterocyclic groups that may be substituted with C1-C4 alkyl and
contains 1 to 3 identical or different heterocatoms selected from

nitrogen, oxygen, and sulfur; and
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n is an integer of 1.

[Item 26]
The compound or a salt thereof according to any one of

items 22 to 25, represented by Formula (IX’) below:

R!
|
.“:;’,ZL < . N H
N Hg()A ..‘j;f:.f.“ o N H
N " ‘\ - "w’,:
LT x
NT N\\
2 -
" 1x)

wherein R! is halogen or C1-C4 alkyl;
R? is
branched C3-C6 alkyl that may be substituted with halogen or C3-
C5 cycloalkyl;
C3-C4 cycloalkyl that may be substituted with C1-C4 alkyl; or
bicyclo[2.2.1]heptan-2-yl; and
X is
N or
CR3, wherein R3 is
hydrogen; or
ethynyl or propynyl that is substituted with
Cl-C4 alkyl that may be substituted with hydroxy,
C3-C5 cycloalkyl that may be substituted with
hydroxy,
one or more C3-C6 monocyclic saturated
heterocyclic groups containing 1 to 3 identical or different

heteroatoms selected from nitrogen and oxygen, or
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one or more C3-C6 monocyclic unsaturated
heterocyclic groups that may be substituted with methyl and

contains 1 to 3 nitrogen atoms.

[Item 27]
The compound or a salt thereof according to item 26,
wherein in Formula (IX’),
R! is bromine or methyl;
R? is
branched C3-C6 alkyl that may be substituted with fluorine or C3-
C5 cycloalkyl, or
C3-C4 cycloalkyl that may be substituted with methyl; and
X is
N or

CR3, wherein R3 is hydrogen.

[Item 28]

The compound or a salt thereof according to item 22,
which is at least one member selected from the group consisting
of:

(34) 4-amino-1-(tert-butyl)-N- (5-methyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidine-3-carboxamide;

(48) 4-amino-7-(tert-butyl)-N- (5-methyl-1H-pyrazol-3-yl)-7H-
pyrrolo[2, 3-d]pyrimidine-5-carboxamide;

(50) 4-amino-7-(1l-fluoro-2-methylpropan-2-yl)-N- (5-methyl-1H-
pyrazol-3-yl)-7H-pyrrolo[2, 3-d]pyrimidine-5-carboxamide;

(51) 4-amino-N- (5-methyl-1H-pyrazol-3-yl1)-7-(1-
methylcyclopropyl) -7H-pyrrolo[2, 3-d]pyrimidine-5-carboxamide;

(52) 4-amino-"7-(2-cyclopropylpropan-2-yl)-N- (5-methyl-1H-pyrazol-
3-yl)-7H-pyrrolo[2,3-d]pyrimidine-5-carboxamide; and

salts of these compounds.

[Item 29]
A pharmaceutical composition comprising the compound or

a salt thereof according to any one of items 22 to 28.
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[Item 30]

A method for preventing or treating a malignant tumor

by inhibiting RET, comprising administering the compound or a

salt thereof according to any one of items 22 to 28 to a mammal.

[Item 31]

A method of inhibiting RET comprising administering the

compound or a salt thereof according to any one of items 22 to 28

to a mammal.

[Item 32]

A RET inhibitor comprising a compound or a salt thereof

according to any one of items 22 to 28 as an active ingredient.

[ITtem 33]

An antitumor agent comprising a compound or a salt thereof

according to any one of items 22 to 28.

[ITtem 34]
Use of a compound or a salt thereof according to

items 22 to 28 for producing an antitumor agent.

[Item 35]
Use of a compound or a salt thereof according to

items 22 to 28 for producing RET inhibitor.

[Item 36]
Use of a compound or a salt thereof according to
items 22 to 28 in the manufacture of a medicament for

or treating a malignant tumor by inhibiting RET.

[ITtem 37]
Use of a compound or a salt thereof according to

items 22 to 28 in the manufacture of a medicament for

any one of

any one of

any one of

preventing

any one of

inhibiting



24 Dec 2018

2016319525

10

15

20

25

30

-11xx-

RET.

Brief Description of Drawings

[0036]

Fig. 1 illustrates changes in relative tumor volume during the
test in Test Example 5.

Fig. 2 illustrates changes in relative tumor volume during the
test in Test Example 5

Fig. 3 illustrates changes in body weight during the test in Test
Example 5.

Fig. 4 illustrates changes in body weight during the test in Test
Example 5.

Description of Embodiments
[0037]

The compounds of the present invention represented by
Formulas (I) and (I') above are compounds having a fused ring
pyrimidine skeleton with a pyrazolyl group via an amide bond, and
they have not been known for their RET inhibitory activity. In
particular, the compound represented by Formula (I’) above or a
salt thereof, etc., are novel compounds that are not disclosed in
any of the above prior art documents.

[0038]

In the present invention, the compounds represented by
Formulas (I) and (I’) are also referred to simply as “Compound
(I)” and “Compound (I’),” respectively.

[0039]

In the present specification, unless otherwise
specified, examples of the “substituent” include halogen, hydroxy,
cyano, nitro, alkyl, halogenocalkyl, hydroxyalkyl, alkoxyalkyl,
cycloalkyl, cycloalkyl-alkyl, bridged cycloalkyl, aralkyl,
alkenyl, alkynyl, alkoxy, halogenocalkoxy, cycloalkoxy,
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cycloalkyl-alkoxy, aralkyloxy, alkylthio, cycloalkyl-alkylthio,
amino, mono- or dialkylamino, cycloalkyl-alkylamino, acyl,

acyloxy, oxo, carboxyl, alkoxycarbonyl, aralkyloxycarbonyl,
carbamoyl, saturated or unsaturated heterocyclic group, aromatic
hydrocarbon, saturated heterocyclic oxy, etc. (These substituents
are also referred to as “Substituents B.”) When a substituent
listed above is present, the number thereof is typically one, two,
or three.

[0040]

In the present specification, examples of the “halogen”
include fluorine, chlorine, bromine, and iodine.
[0041]

In the present specification, the “alkyl” may be linear
or branched. Examples include methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, l-methylpropyl, n-pentyl,
isopentyl, n-hexyl, 1,1-dimethylpropyl, 1,1,2,2-tetramethylethyl,
n-heptyl, 1,1,2,2-tetramethylpropyl, n-octyl, n-nonyl, n-decyl,
etc.; and specifically include C1-C10 alkyl, Cl1-C6 alkyl, etc.
[0042]

In the present specification, examples of the
“halogenoalkyl” include C1-Cl0 linear or branched alkyl having
one or more (e.g., 1 to 10, 1 to 7, or 1 to 5) halogen atoms
(halogeno C1-Cl10 alkyl). Examples include fluoromethyl,
difluoromethyl, trifluoromethyl, trichloromethyl, fluoroethyl,
1,1,1-trifluoroethyl, monofluoro-n-propyl, perfluoro-n-propyl,
perfluoroisopropyl, monofluoro-n-butyl, monofluoro-n-pentyl,
monofluoro-n-hexyl, etc.; and specifically include halogeno C1-C6
alkyl, halogeno C1-C4 alkyl, etc.

[0043]

In the present specification, examples of the
“hydroxyalkyl” include C1-Cl0 linear or branched alkyl having one
or more (e.g., 1 to 5, 1 to 3, or 1) hydroxy groups (hydroxy Cl-
Cl0 alkyl). Examples include hydroxymethyl, hydroxyethyl (1-
hydroxyethyl or 2-hydroxyethyl), hydroxypropyl, hydroxybutyl,
hydroxypentyl, hydroxyhexyl, etc.; and specifically include
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hydroxy C1-C6 alkyl, hydroxy Cl-C4 alkyl, etc.
[0044]

In the present specification, examples of the
“alkoxyalkyl” include alkoxyalkyl in which the alkoxy moiety is
Cl-C6 linear or branched alkoxy, and the alkyl moiety is C1-C10
linear or branched alkyl (Cl1-C6 alkoxy Cl1-Cl0 alkyl). Examples of
Cl-C6 linear or branched alkoxy include those in which the alkyl
moiety is Cl1-C6 alkoxy among the examples of the alkyl mentioned
above. Examples of the alkoxyalkyl include methoxymethyl,
ethoxymethyl, n-propoxymethyl, n-butoxymethyl, 2-methoxyethyl, 1-
methoxy-n-propyl, 3-methoxy-n-propyl, Z2-ethoxy-n-butyl, 4-
methoxy-n-butyl, 5-methoxy-n-pentyl, 6-methoxy-n-hexyl, etc.; and
specifically include C1-C4 alkoxy Cl1-C6 alkyl, Cl1-C4 alkoxy C1l-C4
alkyl, etc.

[0045]

In the present specification, specific examples of the
“cycloalkyl” include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, etc.; and specifically include C3-C7
cycloalkyl, C3-C5 cycloalkyl, C3-C4 cycloalkyl, etc. In the
present invention, the “cycloalkyl” should be specified
independently from “bridged cycloalkyl,” described later.
Therefore, in the present invention, the “bridged cycloalkyl” is
excluded from the “cycloalkyl”.

[0046]

In the present specification, examples of the
“cycloalkyl-alkyl” include cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl, etc.; and
specifically include C3-C7 cycloalkyl-substituted C1-C10 alkyl,
C3-C5 cycloalkyl-substituted Cl1-C6 alkyl, etc.

[0047]

In the present specification, the “bridged cycloalkyl”
refers to bridged cyclic hydrocarbon in which the carbocyclic
ring constituting the bridged cyclic hydrocarbon has a saturated
structure. In the present specification, examples of the “bridged

cycloalkyl” include bicyclo[1l.1.0]butyl (bicyclo[l.1.0]butan-1-yl
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or bicyclo[l.1.0]butan-2-yl), bicyclo[l.1.1]pentyl
(bicyclo[l.1.1]pentan-1-yl or bicyclo[l.l.1l]pentan-2-yl),
bicyclo[3.1.0]lhexyl (bicyclo[3.1.0]hexan-1-vyl,
bicyclo[3.1.0]hexan-2-yl, bicyclo[3.1.0]hexan-3-yl, or
bicyclo[3.1.0]hexan-6-yl), bicyclo[2.2.1]heptyl
(bicyclo[2.2.1]heptan-1-yl, bicyclo([2.2.1]heptan-2-yl, or
bicyclo[2.2.1]heptan-7-yl), bicyclo[3.1.1]lheptyl
(bicyclo[3.1.1]heptan-1-yl, bicyclo[3.1.1]lheptan-2-vyl,
bicyclo[3.1.1]heptan-3-yl, or bicyclo[3.1.1]heptan-6-yl),
adamanthyl (adamantan-1-yl or adamantan-2-yl), etc.; and
specifically include C4-Cl2 bridged cycloalkyl, etc.
[0048]

In the present specification, examples of the “aralkyl”
include benzyl, phenethyl, naphthylmethyl, fluorenylmethyl, etc.;
and specifically include C7-Cl4 aralkyl, etc.

[0049]

In the present specification, the “alkenyl” may be
linear or branched, and refers to unsaturated aliphatic
hydrocarbon having at least one (e.g., 1 or 2, or 1) double bond.
Examples include vinyl, allyl, l-propenyl, 2-methyl-2-propenyl,
isopropenyl, 1-, 2- or 3-butenyl, 2-, 3-, or 4-pentenyl, 2-
methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl, l-cyclopentenyl,
l-cyclohexenyl, 3-methyl-3-butenyl, etc.; and specifically
include C2-C6 alkenyl, C2-C4 alkenyl, etc.

[0050]

In the present specification, the “cycloalkenyl” refers
to unsaturated alicyclic hydrocarbon having at least one (e.g., 1
or 2, or 1) double bond. Examples include cyclopropenyl (e.g., 2-
cyclopropen-1-yl), cyclobutenyl (e.g., 2-cyclobuten-1-yl),
cyclopentenyl (e.g., 2-cyclopenten-1-yl and 3-cyclopenten-1-yl),
cyclopentadienyl (e.g., 2,4-cyclopentadien-1-yl), cyclohexenyl
(e.g., 3-cyclohexen-1-yl), cycloheptenyl (e.g., 3-cyclohepten-1-
yl), etc.; and specifically include C3-C7 cycloalkenyl, C3-C5
cycloalkenyl, C3-C4 cycloalkenyl, etc.

[0051]
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In the present specification, the “alkynyl” may be
linear, branched, or cyclic, and refers to unsaturated
hydrocarbon having at least one triple bond. Examples include
ethynyl, 1- or 2-propynyl, 1-, 2- or 3-butynyl, l-methyl-2-
propynyl, etc.; and specifically include C2-C6 alkynyl, C2-C4
alkynyl, etc.

[0052]

In the present specification, the “alkoxy” may be
linear or branched. Examples include methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy,
isopentyloxy, hexyloxy, etc.; and specifically include C1-C6
alkoxy, Cl-C4 alkoxy, etc.

[0053]

In the present specification, the “halogenoalkoxy”
refers to Cl-C6 linear or branched alkoxy having one or more
(e.g., 1 to 10, 1 to 7, or 1 to 5) halogen atoms (halogeno Cl1-C6
alkoxy). Examples include fluoromethoxy, difluoromethoxy,
trifluoromethoxy, trichloromethoxy, fluoroethoxy, 1,1,1-
trifluoroethoxy, monofluoro-n-propoxy, perfluoro-n-propoxy,
perfluoro-isopropoxy, etc.; and specifically include halogeno Cl-
C6 alkoxy, halogeno Cl-C4 alkoxy, etc.

[0054]

In the present specification, specific examples of the
“cycloalkoxy” include cyclopropoxy, cyclobutoxy, cyclopenthyloxy,
cyclohexyloxy, cycloheptyloxy, etc.; and specifically include C3-
C’7 cycloalkoxy.

[0055]

In the present specification, examples of the
“cycloalkyl-alkoxy” include cyclopropylmethoxy, cyclobutylmethoxy,
cyclopentylmethoxy, cyclohexylmethoxy, cycloheptylmethoxy, etc.;
and specifically include C3-C7 cycloalkyl-substituted C1-C4
alkoxy, etc.

[0056]
In the present specification, examples of the

“aralkyloxy” include benzyloxy, phenethyloxy, naphthylmethyloxy,
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fluorenylmethyloxy, etc.; and specifically include C7-Cl4
aralkyloxy, etc.

[0057]

In the present specification, the “alkylthio” may be
linear or branched. Examples include methylthio, ethylthio, n-
propylthio, isopropylthio, n-butylthio, isobutylthio, tert-
butylthio, n-pentylthio, isopentylthio, hexylthio, etc.; and
specifically include C1-C6 alkylthio, Cl1-C4 alkylthio, etc.
[0058]

In the present specification, examples of the
“cycloalkyl-alkylthio” include cyclopropylmethylthio,
cyclobutylmethylthio, cyclopentylmethylthio, cyclohexylmethylthio,
cycloheptylmethylthio, etc.; and specifically include C3-C7
cycloalkyl-substituted Cl1-C4 alkylthio, etc.

[0059]

In the present specification, examples of the
“monoalkylamino” include methylamino, ethylamino, n-propylamino,
isopropylamino, n-butylamino, isobutylamino, tert-butylamino, n-
pentylamino, isopentylamino, hexylamino, etc.; and specifically
include amino mono-substituted with linear or branched C1-C6
alkyl.

[0060]

In the present specification, examples of the
“dialkylamino” include dimethylamino, ethylmethylamino,
diethylamino, di (n-propyl)amino, diisopropylamino, di (n-
butyl)amino, diisobutylamino, di (tert-butyl)amino, di (n-
pentyl)amino, diisopentylamino, dihexylamino, etc.; and
specifically include amino di-substituted with linear or branched
Cl-C6 alkyl.

[0061]

In the present specification, examples of the
“cycloalkyl-alkylamino” include cyclopropylmethylamino,
cyclobutylmethylamino, cyclopentylmethylamino,
cyclohexylmethylamino, cycloheptylmethylamino, etc.; and
specifically include C3-C7 cycloalkyl-substituted C1-C4
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alkylamino, etc.
[0062]

In the present specification, the “acyl” refers to
alkylcarbonyl or arylcarbonyl.
[0063]

In the present specification, examples of the
“alkylcarbonyl” include methylcarbonyl, ethylcarbonyl, n-
propylcarbonyl, isopropylcarbonyl, n-butylcarbonyl,
isobutylcarbonyl, tert-butylcarbonyl, n-pentylcarbonyl,
isopentylcarbonyl, hexylcarbonyl, etc.; and specifically include
linear or branched (C1-C6 alkyl)carbonyl, etc.

[0064]

In the present specification, examples of the
“arylcarbonyl” include phenylcarbonyl, naphthylcarbonyl,
fluorenylcarbonyl, anthrylcarbonyl, biphenylylcarbonyl,
tetrahydronaphthylcarbonyl, chromanylcarbonyl, 2,3-dihydro-1,4-
dioxanaphthalenylcarbonyl, indanylcarbonyl, phenanthrylcarbonyl,
etc.; and specifically include (C6-Cl4 aryl)carbonyl, etc.

[0065]

In the present specification, the “acyloxy” refers to
alkylcarbonyloxy or arylcarbonyloxy.
[0066]

In the present specification, examples of the
“alkylcarbonyloxy” include methylcarbonyloxy, ethylcarbonyloxy,
n-propylcarbonyloxy, isopropylcarbonyloxy, n-butylcarbonyloxy,
isobutylcarbonyloxy, tert-butylcarbonyloxy, n-pentylcarbonyloxy,
isopentylcarbonyloxy, hexylcarbonyloxy, etc.; and specifically
include linear or branched (Cl1-C6 alkyl)carbonyloxy, etc.

[0067]

In the present specification, examples of the
“arylcarbonyloxy” include phenylcarbonyloxy, naphthylcarbonyloxy,
fluorenylcarbonyloxy, anthrylcarbonyloxy, biphenylylcarbonyloxy,
tetrahydronaphthylcarbonyloxy, chromanylcarbonyloxy, 2,3-dihydro-
1,4-dioxanaphthalenylcarbonyloxy, indanylcarbonyloxy,
phenanthrylcarbonyloxy, etc.; and specifically include (C6-Cl4
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aryl)carbonyloxy, etc.
[0068]

In the present specification, the "“alkoxycarbonyl” may
be linear or branched. Examples include methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isocbutoxycarbonyl, tert-butoxycarbonyl,
pentyloxycarbonyl, isopentyloxycarbonyl, hexyloxycarbonyl, etc.;
and specifically include (Cl-C6 alkoxy)carbonyl, etc.

[0069]

In the present specification, examples of the
“aralkyloxycarbonyl” include benzyloxycarbonyl,
phenethyloxycarbonyl, naphthylmethyloxycarbonyl,
fluorenylmethyloxycarbonyl, etc.; and specifically include (C7-
Cl4 aralkyl)oxycarbonyl, etc.

[0070]

In the present specification, the “saturated
heterocyclic group” refers to a monocyclic or polycyclic
saturated heterocyclic group having a hetercatom selected from
nitrogen, oxygen, and sulfur. Specific examples include
morpholino, l-pyrrolidinyl, piperidino, piperazinyl, 4-methyl-1-
piperazinyl, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydrothiophenyl, thiazolidinyl, oxazolidinyl, 7-
azabicyclo[2.2.1]lhept-2-y1, 2,6-dioxabicyclo[3.2.1]oct-7-yl, etc.
In the present invention, examples of the saturated heterocyclic
group include a "“C3-Cl0 monocyclic or polycyclic saturated
heterocyclic group containing 1 to 3 identical or different
heteroatoms selected from nitrogen, oxygen, and sulfur,” a “C3-C6
monocyclic saturated heterocyclic group containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur,” and a “C4-C5 monocyclic saturated heterocyclic group
containing 1 to 3 identical or different heteroatoms selected
from nitrogen and oxygen.”

[0071]
In the present specification, the “unsaturated

heterocyclic group” refers to a monocyclic or polycyclic,
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completely or partially unsaturated heterocyclic group having a
heteroatom selected from nitrogen, oxygen, and sulfur. Specific
examples include imidazolyl, thienyl, furanyl, pyrrolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl,
triazolyl, tetrazolyl, pyridyl, pyrazyl, pyrimidinyl, pyridazinyl,
indolyl, isoindolyl, indazolyl, triazolopyridyl, benzoimidazolyl,
benzoxazolyl, benzothiazolyl, benzothienyl, benzofuranyl, purinyl,
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl,
methylenedioxyphenyl, ethylenedioxyphenyl, dihydrobenzofuranyl,
etc. In the present invention, examples of the unsaturated
heterocyclic group include a “C3-Cl0 monocyclic or polycyclic
unsaturated heterocyclic group containing 1 to 3 identical or
different heteroatoms selected from nitrogen, oxygen, and sulfur,”
a “C3-C6 monocyclic unsaturated heterocyclic group containing 1
to 3 identical or different heterocatoms selected from nitrogen,
oxygen, and sulfur,” a “C4-C5 monocyclic unsaturated heterocyclic
group containing 1 or 2 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur,” a “C4-C5 monocyclic
unsaturated heterocyclic group containing one nitrogen atom, one
oxygen atom, or one sulfur atom,” a “C4-C5 monocyclic unsaturated
heterocyclic group containing one oxygen atom or one sulfur atom,”
and a “C3-C6 monocyclic unsaturated heterocyclic group containing
1 to 3 nitrogen atoms.”
[0072]

In the present specification, the “aromatic hydrocarbon”
(aryl) include phenyl, tolyl, xylyl, naphthyl, anthracenyl,
phenanthryl, fluorenyl, tetrahydronaphthyl, etc.; and
specifically include C6-Cl4 aromatic hydrocarbon, etc.
[0073]

In the present specification, the “saturated
heterocyclic oxy” refers to oxy to which a saturated heterocyclic
ring having a heteroatom selected from nitrogen, oxygen, and
sulfur is bonded. Specific examples include morpholinyloxy, 1-
pyrrolidinyloxy, piperidinooxy, piperazinyloxy, 4-methyl-1-
piperazinyloxy, tetrahydrofuranyloxy, tetrahydropyranyloxy,
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tetrahydrothiophenyloxy, thiazolidinyloxy, and oxazolidinyloxy.
[0074]

The term “Ca-Cb” in the description regarding the
substituent in the present specification indicates that the
substituent has a- to b-number of carbon atoms. For example, “Cl-
C6 alkyl” refers to alkyl having 1 to 6 carbon atoms, and “C6-Cl4
aromatic hydrocarbon oxy” refers to oxy to which C6-Cl4 aromatic
hydrocarbon is bonded. Further, the term “a- to b-membered”
indicates that the number of atoms (number of ring members) that
constitute the ring is a to b. For example, a “4- to 10-membered
saturated heterocyclic group” refers to a saturated heterocyclic
group with a 4- to 10-membered ring.

[0075]

In Formulas (I) and (I'), A is pyrazolyl substituted
with n-number of R'. Examples of the pyrazolyl represented by A
include pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yl, and pyrazol-5-
yl. Pyrazol-3-yl is preferred in the present invention.

[0076]

In Formulas (I) and (I'), examples of the “halogen”
represented by R' include those mentioned above, preferably
chlorine and bromine, and more preferably bromine.

[0077]

In Formulas (I) and (I’), examples of the “Cl-C6 alkyl”
in the “substituted or unsubstituted Cl1-C6 alkyl” represented by
R! include those mentioned above, and preferably C1-C4 alkyl.
Specific examples include methyl, ethyl, n-propyl, isopropyl,
etc.; more preferably methyl and ethyl; and even more preferably
methyl.

[0078]

Examples of the “substituent” in the “substituted or
unsubstituted C1-C6 alkyl” represented by R' include those
mentioned above, and preferably halogen and Cl1-C4 alkoxy.
Specific examples include fluorine, methoxy, etc.; more
preferably halogen; and even more preferably fluorine.

[0079]
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When the Cl1-C6 alkyl is substituted, the number of
substituents is not particularly limited, but is preferably 1 to
3. When the substituent is halogen, the number of substituents is
preferably 2 or 3. When the substituent is C1-C4 alkoxy, the
number of substituents is preferably 1.

[0080]

The “substituted or unsubstituted Cl-C6 alkyl”
represented by R! is preferably C1-C6 alkyl that may be
substituted with halogen or Cl1-C4 alkoxy. Specific examples
include methyl, ethyl, n-propyl, isopropyl, trifluoromethyl,
difluoromethyl, methoxymethyl, etc.; more preferably Cl1-C6 alkyl
that may be substituted with halogen; even more preferably C1-C4
alkyl that may be substituted with halogen; still more preferably
Cl-C4 alkyl that may be substituted with fluorine; further still
more preferably Cl1-C4 alkyl; and further still more preferably
methyl.

[0081]

In Formulas (I) and (I’'), examples of the “C3-C7
cycloalkyl” in the “substituted or unsubstituted C3-C7 cycloalkyl”
represented by R' include those mentioned above; preferably
cyclopropyl, cyclobutyl, and cyclopentyl; and more preferably
cyclopropyl.

[0082]

Examples of the “substituent” in the “substituted or
unsubstituted C3-C7 cycloalkyl” represented by R' include those
mentioned above.

[0083]

The “substituted or unsubstituted C3-C7 cycloalkyl”
represented by R! is preferably C3-C7 cycloalkyl. Specific
examples include cyclopropyl, cyclobutyl, cyclopentyl, etc.; more
preferably C3-C5 cycloalkyl; and even more preferably cyclopropyl.
[0084]

In Formulas (I) and (I’), examples of the “C6-Cl4
aromatic hydrocarbon” in the “substituted or unsubstituted C6-Cl4

aromatic hydrocarbon” represented by R' include those mentioned
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above, and preferably phenyl.
[0085]

Examples of the “substituent” in the “substituted or
unsubstituted C6-Cl4 aromatic hydrocarbon” represented by R
include those mentioned above.

[0086]

The “substituted or unsubstituted C6-Cl4 aromatic
hydrocarbon” represented by R' is preferably phenyl.
[0087]

In Formulas (I) and (I’'), the “C3-Cl0 monocyclic or
polycyclic saturated or unsaturated heterocyclic group containing
1 to 3 identical or different heteroatoms selected from nitrogen,
oxygen, and sulfur” in the “substituted or unsubstituted C3-C1l0
monocyclic or polycyclic saturated or unsaturated heterocyclic
group containing 1 to 3 identical or different heteroatoms
selected from nitrogen, oxygen, and sulfur” represented by R! is
preferably a C3-C6 monocyclic unsaturated heterocyclic group
containing one oxygen atom or one sulfur atom; more preferably a
C4-C5 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom; even more preferably thienyl and
furanyl; still more preferably the following:

[0088]

[0089]

wherein * represents a bonding position (hereinafter the same)
and further still more preferably the following:

[0090]

%‘o %‘s

~
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[0091]
[0092]
Examples of the “substituent” in the “substituted or
unsubstituted C3-C1l0 monocyclic or polycyclic saturated or
5 unsaturated heterocyclic group containing 1 to 3 identical or
different heterocatoms selected from nitrogen, oxygen, and sulfur”
represented by R' include those mentioned above.
[0093]
The “substituted or unsubstituted C3-C1l0 monocyclic or
10 polycyclic saturated or unsaturated heterocyclic group containing
1 to 3 identical or different heteroatoms selected from nitrogen,
oxygen, and sulfur” represented by R' is preferably a C3-Cé6
monocyclic unsaturated heterocyclic group containing one oxygen
atom or one sulfur atom; more preferably a C4-C5 monocyclic
15 unsaturated heterocyclic group containing one oxygen atom or one
sulfur atom; even more preferably thienyl or furanyl; still more
preferably the following:
[0094]

20 [0095]
and further still more preferably the following:
[0096]

[Formula 6

]
4%:}) l: S
% %k
25  [0097]
[0098]

In Formulas (I) and (I'), R' is preferably

halogen,
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cyano,
substituted or unsubstituted Cl1-C6 alkyl,
substituted or unsubstituted C3-C7 cycloalkyl,
substituted or unsubstituted C6-Cl4 aromatic hydrocarbon, or
a substituted or unsubstituted C3-Cl0 monocyclic or polycyclic
saturated or unsaturated heterocyclic group containing 1 to 3
identical or different heteroatoms selected from nitrogen, oxygen,
and sulfur.
R! is more preferably
halogen;
cyano;
Cl-C6 alkyl that may be substituted with halogen or C1-C4 alkoxy;
C3-C7 cycloalkyl;
phenyl; or
a C3-C6 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom.
R! is even more preferably
halogen;
cyano;
Cl-C6 alkyl that may be substituted with halogen;
C3-C7 cycloalkyl;
phenyl; or
a C3-C6 monocyclic unsaturated heterocyclic group containing one
oxygen atom or one sulfur atom.
R! is still more preferably
halogen,
cyano, or
Cl-C4 alkyl that may be substituted with halogen.
R' is further still more preferably halogen or C1-C4 alkyl.
R! is further still more preferably methyl.
[0099]
In Formulas (I) and (I'), examples of the “C1-Cl0 alkyl”
in the “substituted or unsubstituted C1-Cl0 alkyl” represented by
R’ include those mentioned above; preferably linear C1-C6 alkyl or

branched C3-C8 alkyl; more preferably linear C1-C4 alkyl or
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branched C3-C8 alkyl; even more preferably linear Cl1-C4 alkyl or
branched C3-C6 alkyl; and still more preferably branched C3-C6
alkyl.

[0100]

The linear C1-C4 alkyl is preferably methyl, ethyl, or
n-propyl; and more preferably methyl.
[0101]

The branched C3-C8 alkyl is preferably isobutyl,
isopropyl, sec-butyl, tert-butyl, tert-pentyl, 1,1,2,2,-
tetramethylpropyl, 1,1,2,2,-tetramethylethyl, or 1,1-
diethylmethyl; and more preferably isopropyl or tert-butyl.

[0102]

In Formulas (I) and (I’), examples of the “substituent”
in the “substituted or unsubstituted C1-C1l0 alkyl” represented by
R’ include those mentioned above. The substituent is preferably
halogen, C3-C7 cycloalkyl that may be substituted with C1-C4
alkyl, phenyl, Cl1-C6 alkoxy, or one or more C3-Cl0 monocyclic or
polycyclic unsaturated heterocyclic groups containing 1 to 3
identical or different heterocatoms selected from nitrogen, oxygen,
and sulfur;
more preferably halogen, C3-C7 cycloalkyl that may be substituted
with C1-C4 alkyl, phenyl, Cl1-C4 alkoxy, or one or more C3-C6
monocyclic unsaturated heterocyclic groups containing one oxygen
atom or one sulfur atom; and
even more preferably fluorine, C3-C7 cycloalkyl that may be
substituted with C1-C4 alkyl, phenyl, methoxy, or one or more C3-
C6 monocyclic unsaturated heterocyclic groups containing one
oxygen atom or one sulfur atom.
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