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Abstract:
The present invention pertains to a drug for the prevention or treatment of irritable bowel syndrome

or inflammatory bowel disease, the drug containing a compound having a P2X4 receptor
antagonizing effect or a pharmacologically acceptable salt of the compound as an active ingredient.
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DESCRIPTION

DRUG FOR PREVENTION OR TREATMENT OF IRRITABLE BOWEL

SYNDROME OR INFLAMMATORY BOWEL DISEASE

Technical Field
[0001]

The present invention relates to a medicament for
use 1in preventing or treating irritable bowel syndrome and
inflammatory bowel disease.

Background Art
[0002]

Irritable bowel syndrome (IRS) is a typical
functional gastrointestinal disorder and is a chronic
disorder of which core symptoms accompanied by abdominal
pains, abdominal discomfort, and an altered defecation
related thereto, such as diarrhea and constipation. The
symptom of the irritable bowel syndrome may be exacerbated
by a psychological factor or stress. According to the ROME
ITT diagnostic criteria, it has been suggested that the
symptoms are classified into a diarrhea type, a
constipation type, a mixed type which is a combination of
features of both the diarrhea type and the constipation
type, and an unclassified type which does not satisfy any
of the three types, and IBS is subclassified into these

types according to a form of stool (25% or more of the
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entire stool).
[0003]

As a drug treatment for the irritable bowel
syndrome, for example, a tricyclic antidepressant is
effective for a diarrhea type, however, a side effect such
as drowsiness, constipation, or dry mouth is likely to be
caused. A 5-HT3 antagonist has been used as a drug for
constipation—-predominant-type irritable bowel syndrome
overseas. In addition, a drug having a 5-HT4 receptor
stimulant action or 5-HT4 receptor stimulant and 5-HT3
receptor stimulant actions has been effective for abdominal
rains and constipation overseas. However, 5-HT drugs are
limitedly used due to side effects. Therefore, drug
therapy for the irritable bowel syndrome has been so far
extremely limited (Non Patent Literature 1).

[0004]

Inflammatory bowel disease (IBD) is a multifactorial
immune disorder which causes a chronic, recurrent
inflammation in the intestinal tract. The inflammatory
bowel disease 1s classified broadly into Crohn’s disease
(CD) and ulcerative colitis (UC) and may be referred to as
narrowly defined inflammatory bowel disease such as a
simple ulcer and non-specific multiple ulcers of small
intestine (Non Patent Literature 2).

Crohn’s disease and ulcerative colitis clinically
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share common symptoms of diarrhea, a bloody stool,
abdominal pains, and the like, however, etiology of the
inflammatory bowel disease is currently unclear.

[0005]

However, it is considered that, in a case where a
specific environmental factor induces a host who is likely
to be genetically affected, disruption of an immune system
and/or imbalanced interaction with a microorganism 1is
connected to the onset of chronic enteritis. Hitherto, a
Thl cell has been considered to play an important role in
etiology related to chronic inflammation in intestine,
particularly in Crohn’s disease, and a Th2 cell has been
considered to play an important role in ulcerative colitis.

In addition, activation of a Thl7 cell and imbalance
between Thl7/regulatory T (Treg) cells have recently been
recognized as important elements in occurrence of
inflammation in the intestine (Non Patent Literature 3).

Examples of a cause of increase in incidence of the
inflammatory bowel disease can be mentioned insufficient
effectiveness and/or safety of a conventional drug
(corticosteroid, immunosuppressant, and salicylate).
Examples of other treatment options can be mentioned
treatment using a biotechnological drug. However, even
though the treatment exhibits a certain degree of

effectiveness, the treatment is accompanied by a serious
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side effect.
[0006]

Therefore, there is currently an ongoing effort to
search for a novel drug from which a positive benefit/risk
profile is obtained, instead of settling for a
pharmacological treatment of IBD (Non Patent Literature 4).
[0007]

Under such circumstance, over many years, many
evidence that ATP plays an important role regarding
generation of an immune/inflammatory response have been
reported. From these reports, it has been revealed that a
P2X4 receptor is involved in mediating such ATP-regulated
activation. Particularly, the P2X4 receptor maintains a
proinflammatory response which sustains release of a
proinflammatory cytokine such as IL-13 and IL-18.
Furthermore, there are several evidence showing that P2X4
is involved in a plurality of immune/inflammatory
pathological conditions such as postischemic inflammation,
rheumatoid arthritis, respiratory tract inflammation
asthma, a neurodegenerative disease, and metabolic syndrome
(Non Patent Literatures 5 to 7).

[0008]

As described above, the conventional drugs or

treatments in Non Patent Literatures 1 to 7 can also be

used as medicaments for treating the irritable bowel
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syndrome or the inflammatory bowel disease, however, it is
known that effectiveness thereof is weak, or the drugs can
cause a certain side effect, and thus the drugs are not
effective as the medicament for treating the irritable
bowel syndrome or the inflammatory bowel disease.

[0009]

Patent Literature 1 discloses a P2X4 receptor antagonist.

However, a compound described in an example in
Patent Literature 1 is a selective serotonin reuptake
inhibitor, for example, Paroxetine, Fluoxetine, or the
like, and has a structure that is completely different from
that of a compound of the present application, which is a
benzodiazepine derivative compound. Furthermore, only a
result of an experiment using a neuropathic pain pathology
model in which a nerve injury (L5 spinal nerve injury
model) is performed is shown, and whether the P2X4 receptor
antagonist has a treatment effect in the irritable bowel
syndrome or the inflammatory bowel disease 1s not
determined.

[0010]

In addition, Patent Literature 2 also discloses a
compound exhibiting a P2X4 receptor antagonistic action,
however, as i1n Patent Literature 1, only an effect
exhibited by a neuropathic pain model is shown, and whether

the compound has a treatment effect in the irritable bowel



syndrome or the inflammatory bowel disease is unclear.
[0011]

Moreover, the present applicant has also filed
patent applications related to the P2X4 receptor antagonist
as in Patent Literatures 3 to 9, however, whether the P2X4
receptor antagonist has a treatment effect in the irritable
bowel syndrome or the inflammatory bowel disease is unclear

in all of the applications.
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Summary of Invention
Technical Problem
[0014]
An object of the present invention is to provide a
medicament for use in preventing or treating irritable

bowel syndrome or inflammatory bowel disease.

Solution to Problem
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[0015]

In order to solve the above problem, the present
inventor has conducted intensive research, and as a result,
the present inventor found that compounds represented by
general formulas (A) to (BII) that have a P2X4 receptor
antagonistic action are useful in preventing or treating
the irritable bowel syndrome or the inflammatory bowel
disease, thus completing the present invention.

[0016]

That is, the present invention provides a medicament
for use in preventing and/or treating irritable bowel
syndrome or inflammatory bowel disease, the medicament
comprising a compound having a P2X4 receptor antagonistic
action or a pharmaceutically acceptable salt thereof as an
active ingredient.

[0017]

As the compound having a P2X4 receptor antagonistic
action, for example, compounds represented by the following
general formulas (A) to (BII) can be used. More
preferably, as the compound having a P2X4 receptor
antagonistic action, the compound represented by the
following general formula (BI) or (BII) can be used.

[0018]
The medicament of the present invention can be used

for use in, for example, preventing or treating the
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irritable bowel syndrome or the inflammatory bowel disease,
particularly for preventing or treating Crohn’s disease in
the inflammatory bowel disease or preventing or treating
ulcerative colitis in the inflammatory bowel disease.
Furthermore, the medicament of the present invention can be
used for, for example, remission induction therapy or
remission maintenance therapy in the inflammatory bowel
disease. Furthermore, the medicament of the present
invention can be used for, for example, the remission
induction therapy or the remission maintenance therapy in
Crohn’s disease or ulcerative colitis.

Furthermrore, the medicament of the present invention
can be used for, for example, suppressing or reducing
adhesions or ulcers in an intestinal tissue of the
irritable bowel syndrome or the inflammatory bowel disease.
Furthermore, the medicament of the present invention can be
used for, for example, suppressing or reducing a region of
transmural inflammation in the intestinal tissue of the
irritable bowel syndrome or the inflammatory bowel disease.

Furthermore, the medicament of the present invention
can be used for, for example, suppressing or reducing
histological damage in the intestinal tissue of the
irritable bowel syndrome or the inflammatory bowel disease.
Furthermore, the medicament of the present invention can be

used for, for example, suppressing or reducing mucosal
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necrosis in the intestinal tissue of the irritable bowel
syndrome or the inflammatory bowel disease. Furthermore,
the medicament of the present invention can be used for,
for example, suppressing or reducing cellular infiltration
in the intestinal tissue of the irritable bowel syndrome or
the inflammatory bowel disease. Furthermore, the
medicament of the present invention can be used for, for
example, protecting or maintaining mucosa in the intestinal
tissue of the irritable bowel syndrome or the inflammatory
bowel disease.

[0019]

From another viewpoint, the present invention
provides use of a compound having a P2X4 receptor
antagonistic action or a pharmaceutically acceptable salt
thereof for manufacture of the medicament; and a method of
preventing or treating irritable bowel syndrome or
inflammatory bowel disease, particularly, a method of
preventing or treating Crohn’s disease in the inflammatory
bowel disease, a method of preventing or treating
ulcerative colitis in the inflammatory bowel disease,
remission induction therapy or remission maintenance
therapy in the inflamrmatory bowel disease, remission
induction therapy or remission maintenance therapy in
Crohn’s disease or ulcerative colitis, a method of

preventing or treating irritable bowel syndrome or
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inflammatory bowel disease which is for suppressing or
reducing adhesions or ulcers in an intestinal tissue of
irritable bowel syndrome or inflammatory bowel disease, a
method of preventing or treating irritable bowel syndrome
or inflammatory bowel disease which is for suppressing or
reducing a region of transmural inflammetion in an
intestinal tissue of irritable bowel syndrome or
inflammatory bowel disease, a method of preventing or
treating irritable bowel syndrome or inflammatory bowel
disease which is for suppressing or reducing histological
damage in an intestinal tissue of irritable bowel syndrome
or inflammatory bowel disease, a method of preventing or
treating irritable bowel syndrome or inflammatory bowel
disease which is for suppressing or reducing mucosal
necrosis in an intestinal tissue of irritable bowel
syndrome or inflammatory bowel disease, a method of
preventing or treating irritable bowel syndrome or
inflammatory bowel disease which is for suppressing or
reducing cellular infiltration in an intestinal tissue of
irritable bowel syndrome or inflammatory bowel disease, or
a method of preventing or treating irritable bowel syndrome
or inflammatory bowel disease which is for protecting or
maintaining mucosa in an intestinal tissue of irritable
bowel syndrome or inflammatory bowel disease, the method

comprising a step of administering the compound having a
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P2X4 receptor antagonistic action or a pharmaceutically
acceptable salt thereof to a mammal comprising human at a
dose effective for preventing or treating the irritable

bowel syndrome or the inflammatory bowel disease.

Advantageous Effects of Invention
[0020]

The medicament of the present invention is used as a
medicament for preventing or treating irritable bowel
syndrome or inflammatory bowel disease, particularly, is
used as a medicament for preventing or treating Crohn’s
disease in the inflamrmatory bowel disease or as a
medicament for preventing or treating ulcerative colitis in
the inflammatory bowel disease, furthermore, is used as a
medicament for remission induction therapy or remission
maintenance therapy in the inflammatory bowel disease, or
is used as a medicament for remission induction therapy or
remission maintenance therapy in Crohn’s disease or
ulcerative colitis, furthermore, the medicament is used as,
for example, a medicament for suppressing or reducing
adhesions or ulcers in an intestinal tissue of irritable
bowel syndrome or inflammatory bowel disease or is used as
a medicament for suppressing or reducing a region of
transmural inflammation in an intestinal tissue of

irritable bowel syndrome or inflammatory bowel disease, and



CA 03174216 2022-9-29

14

furthermore, the medicament is used as, for example, a
medicament for suppressing or reducing histological damage
in an intestinal tissue of irritable bowel syndrome or
inflammatory bowel disease, 1s used as a medicament for
suppressing or reducing mucosal necrosis in an intestinal
tissue of irritable bowel syndrome or inflammatory bowel
disease, is used as a medicament for suppressing or
reducing cellular infiltration in an intestinal tissue of
irritable bowel syndrome or inflammatory bowel disease, or
is used as a medicament for protecting or maintaining
mucosa in an intestinal tissue of irritable bowel syndrome
or inflammatory bowel disease, each of which is expected to

be highly effective.

Brief Description of Drawings
[0021]

Fig. 1 is a diagram showing comparison of increases
or decreases in (A) body weights and (B) pancreas weights
in control rats and a DNBS-induced colitis model and
further comparison of the same in the model and a case of
orally administering Compound A to the control rats and in
the model and a case of orally administering Compound A or
dexamethasone to the model.

Fig. 2 is a diagram showing comparison of

macroscopic damage of colonic tissues in the control rats
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and the DNBS-induced colitis model and further comparison
of the same in the model and the case of orally
administering Compound A to the control rats and in the
model and the case of orally administering Compound A or
dexamethasone to the model.

Fig. 3 is a diagram showing comparison of
microscopic damage (histological damage) of colonic tissues
in the control rats and the DNBS-induced colitis model and
further comparison of the same in the model and the case of
orally administering Compound A to the control rats and in
the model and the case of orally administering Compound A
or dexamethasone to the model.

Fig. 4 is a diagram showing comparison of
associations with proinflammatory cytokines (A) TNF and (B)
interleukin-13 in colonic tissues of the control rats and
colonic tissues of the DNBS—-induced colitis model that are
subjected to colonic damage and further comparison of the
same in the model and the case of orally administering
Compound A to the control rats and in the model and the
case of orally administering Compound A or dexamethasone to
the model.

Fig. 5 is a diagram showing comparison of occludin
expression effects in colonic tissues of the control rats
and colonic tissues of the DNBS-induced colitis model that

are subjected to colonic damage and further comparison of
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the same in the model and a case of orally administering
Compound A to the model.

Fig. 6 is a diagram showing comparison of (A)
procaspase-1 expression effects and (B) caspase-1
expression effects in colonic tissues of the control rats
and colonic tissues of the DNBS-induced colitis model that
are subjected to colonic damage and further comparison of
the same in the model and the case of orally administering
Compound A to the model.

Fig. 7 is a diagram showing comparison of increases
or decreases in (A) body weights and (B) pancreas weights
in the control rats and the DNBRS-induced colitis model and
further comparison of the same in the model and a case of
orally administering Compound B to the control rats and in
the model and a case of orally administering Compound B or
dexamethasone to the model.

Fig. 8 is a diagram showing comparison of
macroscopic damage of colonic tissues in the control rats
and the DNBS—-induced colitis model and further comparison
of the same in the model and the case of orally
administering Compound B to the control rats and in the
model and the case of orally administering Compound B or
dexamethasone to the model.

Fig. 9 is a diagram showing comparison of

microscopic damage (histological damage) of colonic tissues
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in the control rats, the DNBS-induced colitis model, and
the model orally administered with Compound B or
dexamethasone by histological examination of colon
specimens.

Fig. 10 is a diagram showing comparison of
microscopic damage (histological damage) of colonic tissues
in the control rats and the DNBS-induced colitis model and
further comparison of the same in the model and the case of
orally administering Compound B to the control rats and in
the model and the case of orally administering Compound B
or dexamethasone to the model.

Fig. 11 is a diagram showing comparison of
associations with proinflammatory cytokines (A) TNF and (B)
interleukin-13 in colonic tissues of the control rats and
colonic tissues of the DNBS—-induced colitis model that are
subjected to colonic damage and further comparison of the
same in the model and the case of orally administering
Compound B to the control rats and in the model and the
case of orally administering Compound B or dexamethasone to
the model.

Fig. 12 is a diagram showing comparison of occludin
expression effects in colonic tissues of the control rats
and colonic tissues of the DNBS—-induced colitis model that
are subjected to colonic damage and further comparison of

the same in the model and a case of orally administering
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Compound B to the model.

Fig. 13 is a diagram showing comparison of (A)
procaspase—-1 expression effects and (B) caspase-1
expression effects in colonic tissues of the control rats
and colonic tissues of the DNBS-induced colitis model that
are subjected to colonic damage and further comparison of
the same in the model and the case of orally administering
Compound B to the model.

Here, symbols “*” 1in Fig. 1 to Fig. 8 and Fig. 10 to
Fig. 13 indicate that there is a significant difference (P

< 0.05) as a result of comparison with control rats, and

w 143

symbols “a” indicate that there is a significant difference
(P < 0.05) as a result of comparison with a DNBS-induced

colitis model.

Description of Embodiments
[0022]

A medicament of the present invention can be used as
a medicament for preventing or treating irritable bowel
syndrome or inflammatory bowel disease, and can also be
used as a medicament for the following uses.

The medicament of the present invention can be used
as a medicament for preventing or treating Crohn’s disease
or ulcerative colitis in the inflammatory bowel disease.

The medicament of the present invention can be used
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as a medicament for remission induction therapy or
remission maintenance therapy in the inflammatory bowel
disease.

The medicament of the present invention can be used
as a medicament for remission induction therapy or
remission maintenance therapy in the Crohn’s disease or the
ulcerative colitis.

The medicament of the present invention can be used
as a medicament for suppressing or reducing adhesions or
ulcers in an intestinal tissue of the irritable bowel
syndrome or the inflammatory bowel disease.

The medicament of the present invention can be used
as a medicament for suppressing or reducing a region of
transmural inflammation in the intestinal tissue of the
irritable bowel syndrome or the inflammatory bowel disease.

The medicament of the present invention can be used
as a medicament for suppressing or reducing histological
damage in the intestinal tissue of the irritable bowel
syndrome or the inflammatory bowel disease.

The medicament of the present invention can be used
as a medicament for suppressing or reducing mucosal
necrosis in the intestinal tissue of the irritable bowel
syndrome or the inflammatory bowel disease.

The medicament of the present invention can be used

as a medicament for suppressing or reducing cellular
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infiltration in the intestinal tissue of the irritable
bowel syndrome or the inflammatory bowel disease.

The medicament of the present invention can be used
as a medicament for protecting or maintaining mucosa in the
intestinal tissue of the irritable bowel syndrome or the
inflammatory bowel disease.

[0023]

As another aspect, the medicament of the present
invention can be used as a medicament for the following
uses.

The medicament of the present invention can be used
as a medicament for preventing or treating the irritable
bowel gsyndrome or the inflammatory bowel disease
accompanied by adhesions or ulcers in the intestinal
tissue.

The medicament of the present invention can be used
as a medicament for preventing or treating the irritable
bowel syndrome or the inflammatory bowel disease
accompanied by development of a region of transmural
inflammation in the intestinal tissue.

The medicament of the present invention can be used
as a medicament for preventing or treating the irritable
bowel syndrome or the inflammatory bowel disease
accompanied by histological damage in the intestinal

tissue.

CA 03174216 2022-9-29
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The medicament of the present invention can be used
as a medicament for preventing or treating the irritable
bowel syndrome or the inflammatory bowel disease
accompanied by necrosis or damage of mucosa in the
intestinal tissue.

The medicament of the present invention can be used
as a medicament for preventing or treating the irritable
bowel syndrome or the inflammatory bowel disease
accompanied by cellular infiltration in the intestinal
tissue.

The medicament of the present invention can be used
as a medicament for preventing or treating the irritable
bowel gsyndrome or the inflammatory bowel disease
accompanied by increase in a proinflammatory cytokine.

The medicament of the present invention can be used
as a medicament for preventing or treating the irritable
bowel syndrome or the inflammatory bowel disease
accompanied by increase in interleukin-103.

The medicament of the present invention can be used
as a medicament for preventing or treating the irritable
bowel syndrome or the inflammatory bowel disease
accompanied by colonic damage and increase in a
proinflammatory cytokine.

The medicament of the present invention can be used

as a medicament for preventing or treating the irritable
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bowel syndrome or the inflammatory bowel disease
accompanied by colonic damage and increase in interleukin-
1B3.

[0024]

In the present specification, the term “prevention”
is a concept comprising preventing onset of a “diseased” or
“Yabnormal” symptom, state, or disease before an outbreak
thereof and an action or a method therefor.

In the present specification, the term “treatment”
is a concept comprising eliminating, completely curing,
healing, or remitting a “diseased” or “abnormal” symptom,
state, or disease and an action or a method therefor,
suppressing exacerbation of a “diseased” or “abnormal”
symptom, state, or disease and an action or a method
therefor, and improvement. Here, the term “improvement” is
a concept comprising approach of a “diseased” or “abnormal”
symptom, state, or disease to a “healthy” or “normal” state
or an action or a method therefor, and causing a “diseased”
or “abnormal” symptom, state, or disease to be in a
“healthy” or “normal” state or an action or a method
therefor. Therefore, the term “improvement” in one
embodiment comprises a concept in which a numerical wvalue
which serves as an index of a “diseased” or “abnormal”
symptom or state becomes small or large so as to approach a

normal wvalue or be the normal value i1n accordance with the
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“Yimprovement”. Furthermore, the term “suppression” is a
concept comprising stopping or slowing down exacerbation or
progression of a symptom, state, or disease and therefor,
and improving the symptom, state, or disease or an action
or a method therefor. Here, the term “improvement” has the
meaning described above. The expression “exacerbation or
progression of symptom, state, or disease” comprises
exacerbation or progression of a “diseased” or “abnormal”
symptom, state, or disease and exacerbation or progression
from a “healthy” or “normal” state to a “diseased” or
“Yabnormal” symptom, state, or disease. The term
“suppression” in one embodiment is stopping or slowing down
exacerbation or progression of a symptom, state, or disease
or an action or a method therefor. The term “suppression”
in another embodiment means stopping or slowing down
exacerbation or progression of a symptom, state, or
disease.

[0025]

The term “treatment” in one embodiment is
eliminating, completely curing, healing, or remitting a
“diseased” or “abnormal” symptom, state, or disease and an
action or a method therefor. The term “treatment” in
another embodiment is eliminating, completely curing,
healing, or remitting a “diseased” or “abnormal” symptom,

state, or disease. In the present specification, the term
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“remission induction therapy” means a treatment method
conducted for remission of a “diseased” or “abnormal”
symptom, state, or disease during onset or exacerbation of
the symptom, state, or disease, particularly during an
acute phase of the exacerbation. Furthermore, the term
“remission maintenance therapy” means a treatment method
conducted for maintaining a remitted state of the symptom,
state, or disease or for prevention of relapse of the
symptom, state, or disease. “Remission induction therapy”
in one embodiment is a treatment method conducted for
remission of irritable bowel syndrome or inflammatory bowel
disease, or a symptom accompanying the irritable bowel
syndrome or the inflammatory bowel disease, and the term
“remission maintenance therapy” means a treatment method
conducted for maintaining a remitted stated of the
irritable bowel syndrome or the inflammatory bowel disease,
or a symptom accompanying the irritable bowel syndrome or
the inflammatory bowel disease, or for preventing relapse
of the irritable bowel syndrome or the inflammatory bowel
disease, or a symptom accompanying the irritable bowel
syndrome or the inflammatory bowel disease.

In the present specification, the expression
“protection of mucosa” means maintaining or preserving a
tissue or function of normal mucosa, or suppressing damage

or failure of a tissue or function of mucosa. Here, the
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term “suppression” has the meaning described above. The
expression “maintenance of mucosa’” means preserving a
tissue or function of normal mucosa, Or suppressing
deterioration of a tissue or function of mucosa. Here, the
term “suppression” has the meaning described above.

In the present specification, the symptom, state, or
disease, a numerical value which serves as an index of
these, or a state or a function of a tissue of mucosa can
be evaluated by comparison thereof before and after
administration of the medicament provided by the present
invention or by comparison between a group to which a
placebo or a control that does not contain the medicament
provided by the present invention is not administered and a
group to which the medicament provided by the present
invention is administered.

In the present specification, the term “suppression”
can be used as a term meaning stopping or slowing down
increase of supply in a living body.

In the present specification, the expression
“maintenance of health of large intestinal tissue” means
maintaining or preserving a normal large intestinal tissue
or a function thereof, or suppressing damage or failure of
a large intestinal tissue or a function thereof. Here, the
term “suppression” has the meaning described above. The

term “contribution” refers to exhibiting power to cause a
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certain state or function to become a desired state or
function. The expression “contribute to maintenance of
health of large intestinal tissue” means that, in one
embodiment, as a result of some damage to a large intestine
tissue, for example, exhibiting power to cause the damaged
state and its function into the normal state of the large
intestine tissue and its function.

[0026]

As an active ingredient of the medicament of the
present invention, compounds represented by the following
general formulas (A) to (BITI) or a pharmaceutically
acceptable salt thereof can be used.

Syrbols used in the tables below and the like are as
follows. Me: methyl group, Et: ethyl group, Pr: n-propyl
group, 1iPr: isopropyl group, tBu: tert-butyl group, Ac:
acetyl group, Ph: phenyl group

In the tables below and the like, a substituent may
be marked together with a position number indicating a
substitution position of the substituent. In addition, in
order to distinguish position numbers of positions that
appear to be identical to each other in a chemical formula,
one position number may be indicated with a prime symbol
“Wr o for convenience, however, as long as a definitive
structure for a compound name can be specified, position

numbers may be indicated without using the prime symbol.
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[0027]

(A-1) A compound represented by the following
general formula (A) or a pharmaceutically acceptable salt
thereof:

[Formula 1]

\\\ |Q1A
FQ3A__%_ Al @)

(A)

(in the formula, R!? represents a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, an alkenyl group
having 2 to 8 carbon atoms, an alkyl group having 1 to 8
carbon atoms and substituted with 1 to 3 halogen atoms, or
an alkyl group having 1 to 3 carbon atoms and substituted
with a phenyl group;

R?2 and R3** may be the same or different, and
represent a hydrogen atom, an alkyl group having 1 to 8
carbon atoms, an alkoxy group having 1 to 8 carbon atoms,
an alkyl group having 1 to 8 carbon atoms and substituted

with 1 to 3 halogen atoms, an alkoxy group having 1 to 8

CA 03174216 2022-9-29



CA 03174216 2022-9-29

28

carbon atoms and substituted with 1 to 3 halogen atoms, a
halogen atom, a hydroxyl group, a nitro group, a cyano
group, an amino group, an alkylamino group having 1 to 8
carbon atoms, a dialkylamino group having 2 to 8 carbon
atoms, an acylamino group having 2 to 8 carbon atoms, an
acylamino group having 2 to 8 carbon atoms and substituted
with 1 to 3 halogen atoms, an alkylsulfonylamino group
having 1 to 8 carbon atoms, a carboxyl group, an acyl group
having 2 to 8 carbon atoms, an alkoxycarbonyl group (the
alkoxy moiety has 1 to 8 carbon atoms), a carbamoyl group,
an alkylthio group having 1 to 8 carbon atoms, an
alkylsulfinyl group having 1 to 8 carbon atoms, an
alkylsulfonyl group having 1 to 8 carbon atoms, or a
sulfamoyl group;

R% and R> may be the same or different, and
represent a hydrogen atom, an alkyl group having 1 to 8
carbon atoms, an alkyl group having 1 to 8 carbon atoms and
substituted with 1 to 3 halogen atoms, or an alkyl group
having 1 to 3 carbon atoms and substituted with a phenyl
group; and

W2 represents a five or six membered heterocyclic
ring comprising 1 to 4 nitrogen atoms as the members of the
ring, which may have a substituent)

[0028]

In the general formula (&), examples of the alkyl
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group having 1 to 8 carbon atoms represented by R, R22,
R34, R%4, and R can comprise a methyl group, an ethyl
group, a propyl group, an isopropyl group, a butyl group,
an i-butyl group, a t-butyl group, a pentyl group, a hexyl
group, and the like.

Examples of the alkenyl group having 2 to 8 carbon
atoms represented by R!®» can comprise an allyl group and
the like.

Examples of the alkyl group having 1 to 8 carbon
atoms and substituted with 1 to 3 halogen atoms represented
by RIA, R22, R3, R%:, and R%A or R4, RI2A4, RI3:,  RI4A  gnd RI152
can comprise a methyl group, an ethyl group, a propyl
group, an isopropyl group, a butyl group, a t-butyl group,
and the like substituted with 1 to 3 halogen atoms such as
a fluorine atom, a chlorine atom, and a bromine atom, and
preferable examples thereof can comprise a trifluoromethyl
group, a chloromethyl group, a Z2-chloroethyl group, a 2-
bromoethyl group, a Z2-fluoroethyl group, and the like.

Examples of the alkyl group having 1 to 3 carbon
atoms and substituted with a phenyl group represented by
R12, R**, and R can comprise a benzyl group and the like.

Examples of the alkoxy group having 1 to 8 carbon
atoms represented by R?®* and R** can comprise a methoxy
group, an ethoxy group, a propoxy Jgroup, an 1s0propoxy

group, a butoxy group, an i-butoxy group, a t-butoxy group,
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a pentyloxy group, a hexyloxy group, and the like.
[0029]

Examples of the alkoxy group having 1 to 8 carbon
atoms and substituted with 1 to 3 halogen atoms represented
by R?* and R3* can comprise a methyl group, an ethyl group,
a propyl group, an isopropyl group, a butyl group, a t-
butyl group, and the like substituted with 1 to 3 halogen
atoms such as a fluorine atom, a chlorine atom, and a
bromine atom, and preferable examples thereof can comprise
a trifluoromethoxy group, a 2-chloroethoxy group, a 2-
bromoethoxy group, a 2-fluorcethoxy group, and the like.

Examples of the halogen atom represented by R2? and
R32 can comprise a fluorine atom, a chlorine atom, a
bromine atom, and the like.

Examples of the alkylamino group having 1 to 8
carbon atoms represented by R%* and R3* can comprise a
methylamino group, an ethylamino group, and the like.

Examples of the dialkylamino group having 1 to 8
carbon atoms represented by R?** and R3* can comprise a
dimethylamino group, a diethylamino group, and the like.

Examples of the acylamino group having 2 to 8 carbon
atoms represented by R?* and R3** can comprise an acetylamino
group.

Examples of the acylamino group having 2 to 8 carbon

atoms and substituted with 1 to 3 halogen atoms represented

CA 03174216 2022-9-29



CA 03174216 2022-9-29

31

by R“* and R3% can comprise a trifluoromethylcarbonylamino
group.
[0030]

Examples of the alkylsulfonylamino group having 1 to
8 carbon atoms represented by R?** and R3* can comprise a
methylsulfonylamino group.

Examples of the acyl group having 2 to 8 carbon
atoms represented by R?®2 and R3** can comprise an acetyl
group.

Examples of the alkoxycarbonyl group (the alkoxy
moiety has 1 to 8 carbon atoms) represented by R?A and R3A
can comprise a methoxycarbonyl group, an ethoxycarbonyl
group, and the like.

Examples of the alkylthio group having 1 to 8 carbon
atoms represented by R?2 and R3* can comprise a methylthio
group.

Examples of the alkylsulfinyl group having 1 to 8
carbon atoms represented by R?** and R3* can comprise a
methylsulfinyl group.

Examples of the alkylsulfonyl group having 1 to 8
carbon atoms represented by R??* and R3* can comprise a
methylsulfonyl group.

[0031]
Examples of the five or six membered heterocyclic

ring comprising 1 to 4 nitrogen atoms as the members of the
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ring, which may have a substituent, represented by WA can
comprise tetrazole, 1,2,4-triazole, 1,2,3-triazole, 1,2,4-
oxadiazole, pyrazole, imidazole, oxazole, i1soxazole,
pyrrole, thiazole, pyridine, and pyrrolidine.

Examples of the substituent that may be comprised in
the five or six membered heterocyclic ring comprising 1 to
4 nitrogen atoms as the members of the ring, which may have
a substituent, represented by W2 can comprise an alkyl
group having 1 to 8 carbon atomrs such as a methyl group and
an ethyl group, an alkyl group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms such as a
trifluoromethyl group, a halogen atom such as a fluorine
atom, a cyano group, an oxo group, a thioxo group, and the
like.

R22 and R3* in the general formula (A) may have 1 to
3 same or different ones in the benzene ring substituted by
R24 and R3%,

[0032]

As the compound represented by the general formula
(A), the following compounds are preferable.

(A-2) The compound according to (A-1), in which w2
represents tetrazole, 1,2,4-triazole, 1,2,3-triazole,
1,2,4-oxadiazole, pyrazole, or imidazole that may have a
substituent selected from an alkyl group having 1 to 8

carbon atoms, an alkyl group having 1 to 8 carbon atoms and
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substituted with 1 to 3 halogen atoms, a halogen atom, a
cyano group, an oxo group, and a thioxo group.

(A-3) The compound according to (A-1) or (A-2), in
which W2 represents tetrazole, 1,2,4-triazole, or 1,2,3-
triazole that may have a substituent selected from an alkyl
group having 1 to 8 carbon atoms, an alkyl group having 1
to 8 carbon atoms and substituted with 1 to 3 halogen
atoms, a halogen atomr, and a cyano group.

(A-4) The compound according to any one of (A-1) to
(A-3), in which W2 represents 5-oxo-1,2,4-oxadiazole or 5-
thioxo-1,2,4-oxadiazole.

(A-5) The compound according to any one of (A-1) to
(A-4), in which WA represents tetrazole.
[0033]

(A-6) The compound according to any one of (A-1) to
(A-5), in which R!® represents a hydrogen atom or an alkyl
group having 1 to 8 carbon atoms.

(A-7) The compound according to any one of (A-1) to
{A-6), in which R represents a hydrogen atom.

(A-8) The compound according to any one of (A-1) to
(A=7), in which R** represents a hydrogen atom, and RS2
represents a hydrogen atom or an alkyl group having 1 to 8
carbon atoms.

(A-9) The compound according to any one of (A-1) to

(A—-8), in which R?** and R% both represent hydrogen atoms.
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(A-10) The compound according to any one of (A-1) to
(A-9), in which R22 represents a hydrogen atom, an alkyl
group having 1 to 8 carbon atoms, an alkoxy group having 1
to 8 carbon atoms, an alkyl group having 1 to 8 carbon
atoms and substituted with 1 to 3 halogen atoms, an alkoxy
group having 1 to 8 carbon atoms and substituted with 1 to
3 halogen atoms, a halogen atom, a hydroxyl group, a nitro
group, a cyano group, an amino group, a carboxyl group, an
acyl group having 2 to 8 carbon atoms, or an alkoxycarbonyl
group (the alkoxy moiety has 1 to 8 carbon atoms).

(A-11) The compound according to any one of (A-1) to
(A-10), in which R2?2 represents a hydrogen atom.

(A-12) The compound according to any one of (A-1) (A-
11), in which R3* represents a hydrogen atom, an alkyl
group having 1 to 8 carbon atoms, an alkoxy group having 1
to 8 carbon atoms, an alkyl group having 1 to 8 carbon
atoms and substituted with 1 to 3 halogen atoms, an alkoxy
group having 1 to 8 carbon atoms and substituted with 1 to
3 halogen atoms, a halogen atom, a hydroxyl group, a nitro
group, a cyano group, an amino group, a carboxyl group, an
acyl group having 2 to 8 carbon atoms, or an alkoxycarbonyl
group (the alkoxy moiety has 1 to 8 carbon atoms).

(A-13) The compound according to any one of (A-1) to
(A-12), in which R3* represents a hydrogen atom.

Examples of the pharmaceutically acceptable salt of
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the compound represented by the general formula (&) can
comprise hydrochloride and the 1like, in a case where R2A
and R in the general formula (A) represent amino groups
or the like. 1In addition, in a case where R?* and R3% in
the general formula (A) represent carboxyl groups, examples
of the pharmaceutically acceptable salt of the compound
represented by the general formula (A) can comprise a salt
of an alkali metal such as sodium, potassium, and lithium.
[0034]

Typical compounds comprised in the compounds
represented by the general formula (A) are as follows.

<Typical Compound A-100>

[Formula 2]

10
g 11 RWA

(R12, R, R5, and W* in the formula and a
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substitution position of WA are indicated in Tables 1 to 3)
In Tables 1 to 3, the substitution position of WA
indicates a substitution position on a benzene ring. That
is, positions 2, 3, and 4 in the tables correspond to
positions 27, 37, and 4’ in a formula of Typical Compound

A-100, respectively.

[0035]
[Table 1]
R! Position of W W R*/R5
2= TH-tetrazol-5-yI H/H
3- 1H-tetrazol-5-yl H/H
3- (l1-methyl-1H-tetrazol)-5-y1 H/H
4- 1H-tetrazol-5-y1 H/H
CH3z 3- 1H-tetrazol-5-y1 H/H
CH3z 3- 1H-tetrazol-5-y1 CH3/H
benzyl 3- 1H-tetrazol-5-yl H/H
H 3- 1H-tetrazol-1-yl H/H
H 3- l1H-tetrazol-1-yl1 CH3/CHs3
H 3- (1,2,3-triazol)-5-y1 H/H
H 3- (1,2,4-triazol)-3-yl H/H
H 4- (1,2,4-triazol)-3-yl H/H
[0036]
[Table 2]
Rl Position of W RY /RS
W
2- (1,2,4-triazol)-1-y1 H/H
3- (1,2,4-triazol)-1-y1 H/H
3 [5-(trifluoromethyl)-1,2,4-
i 3 triazol]-3-y1 /8
[5-(trifluoromethyl)-1,2,4-
H - hyl/H
3 triazol]l-3-yl ethyl/
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H 3- [5-fluoro-1,2,3-triazol]-4-yl H/H
H 3- [5-fluoro-1,2,3-triazol]-4-yl1l CHs/CHs
H 3- [5-cyano-1,2,3-triazol]-4-yl H/H
H 4- IH-imidazol-1-y1 H/H
H 4- 1H-imidazol-1-v1 Pr/H
H 3- 1H-imidazol-2-vy1 H/H
H 3- 1H-imidazol-4-y1 H/H
H 3- imidazolin-2-yl1 H/H

[0037]

[Table 3]
! Position of W R /RS

W
H 2- pyrazol-3-yl H/H
H 3- pyrazol-4-yl H/H
H 3- pyrazol-5-yl CH3/H
H 3- (1,2,4-oxadiazol) -3-yl H/H
H 3- (1,3,4-oxadiazol) -2-yl H/H
H 3- {(5-ox0-1,2,4-oxadiazol) -3-yl H/H
H 3- pyrrol-1-y1 H/H
H 4- pyrrolidin-2-yl H/H
CH» 4- pyrrolidin-2-y1 CHs/H
H 4- (1, 3-oxazol) -5-y1 H/H
3- (1,3-oxazol)-5-y]l H/H

H 2- (1,3-thiazol)-5-y1 H/H

[0038]

<Typical Compound A-200>

[Formula 3]
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10
9 11 |q1A
lll O
8 1 2 R4A
3 R5A
4 N
6 5 0
6 N2
R2A__ :—WA
5'\/3'
2
(R1A, RZA, R4, RS2, and WA in the formula and a

substitution position of WA are indicated in Tables 4 and
5)

In Tables 4 and 5, the substitution position of W&
indicates a substitution position on a benzene ring. That

is, positions 2, 3, and 4 in the tables correspond to

positions 2’, 37, and 4’ in a formula of Typical Compound

A-200, respectively.

[0039]

[Table 4]
Rl R2 Position of W R4 /RS

W

H 4-0OH 3- 1H-tetrazol-5-y1 H/H
H 4-0CH; 3- 1H-tetrazol-5-y1 H/H
CHs 2-C1 3- 1H-tetrazol-5-y1 H/H
H 2,6-Cl 3- 1H-tetrazol-5-y1 H/H
H 4-F 3- 1H-tetrazol-5-yl H/H
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4-Br 3- 1H-tetrazol-5-y1 ethyl/H
3-0CH3 4- (1-methyl-1H-tetrazol)-5-y1| H/H
4-CH; 3- 1H-tetrazol-5-y1 H/H
[0040]
[Table 5]
R? R? Position of W W R1/R5
4-C1 3- (1,2,3-triazol)-5-yl| CH3/H
4-CF3 3- (1,2,3-triazol)-5-y1 H/H
3-SCH: 4 (1,2,4-triazol)-1-y1l| H/H
3-S02CHs3 4- IH-imidazol-1-y1 H/H
3-NHSO>CH3 4- 1H-imidazol-1-y1 H/H
4-0CH; 3- 1H-imidazol-4-vy1 H/H
4-F 2- pyrazol-3-yl H/H

[0041]

<Typical Compound A-300>

[Formula 4]

10
9 \\\ 11 |R1A
R3A-— | 0
N
8 )
|Q4A
3 |Q5A
r N
6 5 o)
6 = N\ 2
R2A L | WA
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(R, R=2A, R32, R4, R52 gnd WA in the formula and a
substitution position of W2 are indicated in Tables 6 and
7)

In Tables 6 and 7, the substitution position of WA
indicates a substitution position on a benzene ring. That
is, positions 3 and 4 in the tables correspond to positions

37 and 4’ in a formula of Typical Compound A-300,

respectively.
[0042]
[Table 6]
Rl R2 Position W R3 R4 /RS
of W
H H 3- 1H-tetrazol-5-y1 9-Br H/H
H |[4-0CH; 3- 1H-tetrazol-5-yl 9-C1 H/H
H 4-0H 3- 1H-tetrazol-5-yl 10-0CHs| H/H
H 2-C1 3- 1H-tetrazol-5-yl 9-Br H/H
H |2,6-C1 3- 1H-tetrazol-5-yl1 9-CH; | H/H
H H 3- 1H-tetrazol-5-y1 10-C1 |CH3/H
H |3-0CHs; 4— (1-methyl-1H-tetrazol) -5-y1| 9-CF3 H/H
[0043]
[Table 7]
., Po-si--tion
1 2 3 1/R5
R R of W W R R*/R
H |4-CH; 3- 1H-tetrazol-1-yl 9-CN Pr/H
CH3 H 3- (1,2,3-triazol)-5-y1 9-0OH H/H
ethyl| H 3- (1,2,3-triazol)-5-y1| 10-F H/H
H 3-Br 4- (1,2,4-triazol)-1-y1| 9-SCH3 H/H
allyl H 4- IH-imidazol-1-y1 8-0CH» H/H
H H 3= TH-imidazol-1-y1 10-0OCH3 |CH3/CH;3
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[0044]

(B—=1) A compound represented by the following
general formula (BI) or a pharmaceutically acceptable salt
thereof:

[Formula 5]

R1B R5B
R?B N
R6B
7B
w8 R
R?B )<B:){
I
4B B
R — B_RB_MB_gB_~B
AB—(CH,)2-BB-DB-EB-G
(in the formula, R!® and R?E may be the same or
different, and represent a hydrogen atom, an alkyl group
having 1 to 8 carbon atoms, a cycloalkyl group having 3 to
8 carbon atoms, an alkenyl group having 2 to 8 carbon
atoms, an alkoxy group having 1 to 8 carbon atoms, an alkyl
group having 1 to 8 carbon atoms and substituted with 1 to
3 halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, a nitro group, a cyano group, an amino
group, an alkylamino group having 1 to 8 carbon atoms, a

dialkylamino group having 2 to 8 carbon atoms, an acylamino
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group having 2 to 8 carbon atoms, a carboxyl group, an acyl
group having 2 to 8 carbon atoms, an alkoxycarbonyl group
(the alkoxy moiety has 1 to 8 carbon atoms), a phenyl group
which may be substituted, a pyridyl group which may be
substituted, or an aralkyl group (the aryl moiety has 6 to
10 carbon atoms, and the alkylene moiety has 1 to 8 carbon
atoms), or

R® and R?® may bind together to form a condensed
ring selected from a naphthalene ring, a gquinoline ring, an
isogquinoline ring, a tetrahydronaphthalene ring, an indane
ring, a tetrahydroquinoline ring, and a
tetrahydroisoquinoline ring together with the benzene ring
to which they bind, and the ring constituted by RB and R2B
bound to each other, together with the carbon atoms to
which R!® and R2B bind may be substituted with 1 to 4 of the
same or different substituents selected from an alkyl group
having 1 to 8 carbon atoms, a cycloalkyl group having 3 to
8 carbon atoms, an alkenyl group having 2 to 8 carbon
atoms, an alkoxy group having 1 to 8 carbon atoms, an alkyl
group having 1 to 8 carbon atoms and substituted with 1 to
3 halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, a nitro group, a cyano group, an amino
group, an alkylamino group having 1 to 8 carbon atoms, a

dialkylamino group having 2 to 8 carbon atoms, an acylamino
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group having 2 to 8 carbon atoms, a carboxyl group, an acyl
group having 2 to 8 carbon atoms, an alkoxycarbonyl group
(the alkoxy moiety has 1 to 8 carbon atoms), and an aralkyl
group (the aryl moiety has 6 to 10 carbon atoms, and the
alkylene moiety has 1 to 8 carbon atoms),

R3® and R*® may be the same or different, and
represent a hydrogen atom, an alkyl group having 1 to 8
carbon atoms, an alkenyl group having 2 to 8 carbon atoms,
an alkoxy group having 1 to 8 carbon atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, a nitro group, a cyanho group, an amino
group, an alkylamino group having 1 to 8 carbon atoms, a
dialkylamino group having 2 to 8 carbon atoms, an acylamino
group having 2 to 8 carbon atoms, a carboxyl group, an acyl
group having 2 to 8 carbon atomrs, an alkoxycarbonyl group
(the alkoxy moiety has 1 to 8 carbon atoms), or an aralkyl
group (the aryl moiety has 6 to 10 carbon atoms, and the
alkylene moiety has 1 to 8 carbon atoms),

R5® represents a hydrogen atom, an alkyl group having
1 to 8 carbon atoms, an alkenyl group having 2 to 8 carbon
atoms, an alkyl group having 1 to 8 carbon atoms and
substituted with 1 to 3 halogen atoms, an alkyl group

having 1 to 8 carbon atoms and substituted with a hydroxyl
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group, or an aralkyl group (the aryl moiety has 6 to 10
carbon atoms, and the alkylene moiety has 1 to 8 carbon
atoms),

R% and R7® may be the same or different, and
represent a hydrogen atom, an alkyl group having 1 to 8
carbon atoms, an alkenyl group having 2 to 8 carbon atoms,
an alkoxy group having 1 to 8 carbon atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, or an amrino group,

XE represents C, CH, or N,

YE represents N, NH, or C(=0),

provided that when XB is N, YE is not N or NH, and

when XB 1s C or CH, YB i1s not C(=0),

the double line consisting of the solid line and the
broken line represents a single bond or a double bond,

7F represents an oxygen atom or a sulfur atom,

AE represents a benzene ring, a pyridine ring, a
thiophene ring, a pyrimidine ring, a naphthalene ring, a
quinoline ring, or an indole ring, which may have 1 to 4 of
the same or different substituents selected from an alkyl
group having 1 to 8 carbon atoms, an alkenyl group having 2
to 8 carbon atoms, an alkoxy group having 1 to 8 carbon

atoms, an alkyl group having 1 to 8 carbon atoms and
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substituted with 1 to 3 halogen atoms, an alkoxy group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, a halogen atom, a hydroxyl group, a nitro
group, a cyano group, an amino group, an alkylamino group
having 1 to 8 carbon atoms, a dialkylamino group having 2
to 8 carbon atoms, an aralkyl group (the aryl moiety has 6
to 10 carbon atoms, and the alkylene moiety has 1 to 8
carbon atoms), a phenyl group, and a pyridyl group, as a
substituent, or represents an atomic bond,

BE represents N(R8B)C (=0), NHCONH, CON({(R°E),

NHC (=S)NH, N(R!0B)S0,, SO2N(R11B), or 0S02, wherein

R8E, R, RIB and R!B represent a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, an alkyl group having 1 to 8 carbon atoms
and substituted with a hydroxyl group, or an aralkyl group
(the aryl moiety has 6 to 10 carbon atoms, and the alkylene
moiety has 1 to 8 carbon atoms),

DE represents an alkylene chain having 1 to 6 carbon
atoms, which may have 1 to 4 of the same or different
substituents selected from an alkyl group having 1 to 8
carbon atoms, an alkenyl group having 2 to 8 carbon atoms,
an alkyl group having 1 to 8 carbon atoms and substituted
with 1 to 3 halogen atoms, an alkyl group having 1 to 8

carbon atoms and substituted with a hydroxyl group, and an
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aralkyl group (the aryl moiety has 6 to 10 carbon atoms,
and the alkylene moiety has 1 to 8 carbon atoms), as a
substituent, and may further have a double bond, or
represents an atomic bond,

EF represents 0O, S, NR!B, or an atomric bond, wherein

R1%E represents a hydrogen atom, an alkyl group
having 1 to 8 carbon atoms, an alkenyl group having 2 to 8
carbon atoms, an alkyl group having 1 to 8 carbon atoms and
substituted with 1 to 3 halogen atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with a hydroxyl
group, or an aralkyl group (the aryl moiety has 6 to 10
carbon atoms, and the alkylene moiety has 1 to 8 carbon
atoms),

GE represents piperazine, piperidine, morpholine,
cyclohexane, benzene, naphthalene, quinoline, gquinoxaline,
benzimidazole, thiophene, imidazole, thiazole, oxazole,
indole, benzofuran, pyrrole, pyridine, or pyrimidine, which
may have 1 to 4 of the same or different substituents
selected from an alkyl group having 1 to 8 carbon atoms, an
alkenyl group having 2 to 8 carbon atoms, an alkoxy group
having 1 to 8 carbon atoms, an alkyl group having 1 to 8
carbon atoms and substituted with 1 to 3 halogen atoms, an
alkoxy group having 1 to 8 carbon atoms and substituted
with 1 to 3 halogen atoms, a halogen atom, a hydroxyl

group, a nitro group, a cyano Jgroup, an amino group, an
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alkylamino group having 1 to 8 carbon atoms, a dialkylamino
group having 2 to 8 carbon atoms, an acyl group having 2 to
8 carbon atoms, a methylenedioxy group, a carboxyl group,
an alkylsulfinyl group having 1 to 6 carbon atoms, an
alkylthio group having 1 to 6 carbon atoms, an
alkylsulfonyl group having 1 to 6 carbon atoms, an aralkyl
group (the aryl moiety has 6 to 10 carbon atoms, and the
alkylene moiety has 1 to 8 carbon atoms), a phenyl group
which may be substituted, a pyridyl group which may be
substituted, an imidazolyl group which may be substituted,
an oxazolyl group which may be substituted, and a thiazolyl
group which may be substituted, as a substituent, and

mE represents an integer of 0 to 5,

provided that when R!B and R2B do not bind together
to form a ring, those compounds are excluded wherein, XB is
C, YB is N, the double line consisting of the solid line
and the broken line is a double bond, ZP is an oxygen atom,
AP is a benzene ring, mB is 0, BE is C(=0O)NH, EE is an
atomic bond, and GE i1s a phenyl group) .
[0045]

(B-2) A compound represented by the following
general formula (BIT) or a pharmaceutically acceptable salt
thereof:

[Formula 6]
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( BII)

(In the formula,

[Formula 7]

represents a naphthalene ring, a guinoline ring, an
isoquinoline ring, a tetrahydronaphthalene ring, an indane
ring, a tetrahydroquinoline ring, or a
tetrahydroisoquinoline ring, and

these rings may be substituted with 1 to 4 of the
same or different substituents selected from an alkyl group
having 1 to 8 carbon atoms, an alkenyl group having 2 to 8
carbon atoms, an alkoxy group having 1 to 8 carbon atoms,
an alkyl group having 1 to 8 carbon atoms and substituted

with 1 to 3 halogen atoms, an alkoxy group having 1 to 8
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carbon atoms and substituted with 1 to 3 halogen atoms, a
halogen atom, a hydroxyl group, a nitro group, a cyano
group, an amino group, an alkylamino group having 1 to 8
carbon atoms, a dialkylamino group having 2 to 8 carbon
atoms, an acylamino group having 2 to 8 carbon atoms, a
carboxyl group, an acyl group having 2 to 8 carbon atoms,
an alkoxycarbonyl group (the alkoxy moiety has 1 to 8
carbon atoms), and an aralkyl group (the aryl moiety has 6
to 10 carbon atoms, and the alkylene moiety has 1 to 8
carbon atoms),

R3B2 and R*B2 may be the same or different, and
represent a hydrogen atom, an alkyl group having 1 to 8
carbon atoms, an alkenyl group having 2 to 8 carbon atoms,
an alkoxy group having 1 to 8 carbon atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, a nitro group, a cyano group, an amino
group, an alkylamino group having 1 to 8 carbon atoms, a
dialkylamino group having 2 to 8 carbon atoms, an acylamino
group having 2 to 8 carbon atoms, a carboxyl group, an acyl
group having 2 to 8 carbon atoms, an alkoxycarbonyl group
(the alkoxy moiety has 1 to 8 carbon atoms), or an aralkyl
group {(the aryl moiety has 6 to 10 carbon atoms, and the

alkylene moiety has 1 to 8 carbon atoms),
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R%Ba represents a hydrogen atom, an alkyl group
having 1 to 8 carbon atoms, an alkenyl group having 2 to 8
carbon atoms, an alkyl group having 1 to 8 carbon atoms and
substituted with 1 to 3 halogen atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with a hydroxyl
group, or an aralkyl group (the aryl moiety has 6 to 10
carbon atoms, and the alkylene moiety has 1 to 8 carbon
atoms),

Rf2 and R7B2 may be the same or different, and
represent a hydrogen atom, an alkyl group having 1 to 8
carbon atoms, an alkenyl group having 2 to 8 carbon atoms,
an alkoxy group having 1 to 8 carbon atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, or an amino group,

[Formula 8]

represents a benzene ring, a pyridine ring, a
thiophene ring, a pyrimidine ring, a naphthalene ring, a
quinoline ring, or an indole ring, which may have 1 to 4 of
the same or different substituents selected from an alkyl

group having 1 to 8 carbon atoms, an alkenyl group having 2
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to 8 carbon atoms, an alkoxy group having 1 to 8 carbon
atoms, an alkyl group having 1 to 8 carbon atoms and
substituted with 1 to 3 halogen atoms, an alkoxy group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, a halocgen atom, a hydroxyl group, a nitro
group, a cyano group, an amino group, an alkylamino group
having 1 to 8 carbon atoms, a dialkylamino group having 2
to 8 carbon atoms, an aralkyl group (the aryl moiety has 6
to 10 carbon atoms, and the alkylene moiety has 1 to 8
carbon atoms), a phenyl group, and a pyridyl group, as a
substituent,

BEa represents N(RS®B2)C (=0), NHCONH, CON (R%Ba),
NHC (=S)NH, N(R10Ba) SQ,, SO,N(R11Ba) , or 0S0;, wherein

R8Ba ~R9%Ba = RI10Ba  agnd R11Ba represent a hydrogen atom,
an alkyl group having 1 to 8 carbon atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, an alkyl group having 1 to 8 carbon atoms
and substituted with a hydroxyl group, or an aralkyl group
(the aryl moiety has 6 to 10 carbon atoms, and the alkylene
moiety has 1 to 8 carbon atoms),

EBa represents O, S, NR!?F2, or an atomic bond,
wherein

R1ZB2 represents a hydrogen atomr, an alkyl group
having 1 to 8 carbon atoms, an alkenyl group having 2 to 8

carbon atoms, an alkyl group having 1 to 8 carbon atoms and
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substituted with 1 to 3 halogen atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with a hydroxyl
group, or an aralkyl group (the aryl moiety has 6 to 10
carbon atoms, and the alkylene moiety has 1 to 8 carbon
atoms),

GPF2 represents piperazine, piperidine, morpholine,
cyclohexane, benzene, naphthalene, quinoline, gquinoxaline,
benzimidazole, thiophene, imidazole, thiazole, oxazole,
indole, benzofuran, pyrrole, pyridine, or pyrimidine, which
may have 1 to 4 of the same or different substituents
selected from an alkyl group having 1 to 8 carbon atoms, an
alkenyl group having 2 to 8 carbon atoms, an alkoxy group
having 1 to 8 carbon atoms, an alkyl group having 1 to 8
carbon atoms and substituted with 1 to 3 halogen atoms, an
alkoxy group having 1 to 8 carbon atoms and substituted
with 1 to 3 halogen atoms, a halogen atom, a hydroxyl
group, a nitro group, a cyano group, an amino group, an
alkylamino group having 1 to 8 carbon atoms, a dialkylamino
group having 2 to 8 carbon atoms, an acyl group having 2 to
8 carbon atoms, a methylenedioxy group, a carboxyl group,
an alkylsulfinyl group having 1 to 6 carbon atoms, an
alkylthio group having 1 to 6 carbon atoms, an
alkylsulfonyl group having 1 to 6 carbon atoms, an aralkyl
group {(the aryl moiety has 6 to 10 carbon atoms, and the

alkylene moiety has 1 to 8 carbon atoms), a phenyl group
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which may be substituted, a pyridyl group which may be
substituted, an imidazolyl group which may be substituted,
an oxazolyl group which may be substituted, and a thiazolyl
group which may be substituted, as a substituent, and

nt represents an integer of 0 to 5).
[0046]

Next, the substituents in the general formulas (BT)
and (BTITI) of the present specification is described.

Examples of the alkyl group having 1 to 8 carbon
atoms can comprise a methyl group, an ethyl group, a propyl
group, an isopropyl group, a butyl group, an i-butyl group,
a t-butyl group, a pentyl group, a hexyl group, and the
like.

Examples of the cycloalkyl group having carbon atoms
3 to 8 can comprise a cyclopropyl group, a cyclohexyl
group, and the like.

Examples of the alkenyl group having 2 to 8 carbon
atoms can comprise an allyl group, and the like.

Examples of the alkoxy group having 1 to 8 carbon
atoms can comprise a methoxy group, an ethoxy group, a
propoxy group, an isopropoxy group, a butoxy group, an i-
butoxy group, a t-butoxy group, a pentyloxy group, a
hexyloxy group, and the like.
[0047]

Examples of the alkyl group having 1 to 8 carbon
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atoms and substituted with 1 to 3 halogen atoms can
comprise a methyl group, an ethyl group, a propyl group, an
isopropyl group, a butyl group, a t-butyl group, and the
like substituted with 1 to 3 halogen atoms such as a
fluorine atom, a chlorine atom, and a bromine atom, and
preferable examples thereof can comprise a trifluoromethyl
group, a chloromethyl group, a 2-chloroethyl group, a 2-
bromoethyl group, a 2-fluoroethyl group, and the like.

Examples of the alkoxy group having 1 to 8 carbon
atoms substituted with 1 to 3 halogen atoms can comprise a
methoxy group, an ethoxy group, a propoxy Jgroup, an
isopropoxy group, a butoxy group, a t-butoxy group, and the
like substituted with 1 to 3 halogen atoms such as a
fluorine atom, a chlorine atom, and a bromine atom, and
preferable examples thereof can comprise a trifluoromethoxy
group, a chloromethoxy group, a 2-chloroethoxy group, a 2-
bromoethoxy group, a 2-fluoroethoxy group, and the like.

Examples of the halogen atom can comprise a fluorine
atom, a chlorine atom, a bromine atom, and the like.

[0048]

Examples of the alkylamino group having 1 to 8
carbon atoms can comprise a methylamino group, an
ethylamino group, and the like.

Examples of the dialkylamino group having 2 to 8

carbon atoms can comprise a dimethylamino group, a
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diethylamino group, and the like.

Examples of the acylamino group having 2 to 8 carbon
atoms can comprise an acetylamino group and the like.

Examples of the acyl group having 2 to 8 carbon
atoms can comprise an acetyl group and the like.

[0049]

Examples of the alkoxycarbonyl group (the alkoxy
moiety has 1 to 8 carbon atoms) can comprise a
methoxycarbonyl group and the like.

Examples of the aralkyl group (the aryl moiety has 6
to 10 carbon atoms, and the alkylene moiety has 1 to 8
carbon atoms) can comprise a benzyl group and the like.

Examples of the alkyl group having 1 to 8 carbon
atoms and substituted with a hydroxyl group can comprise a
2-hydroxyethyl group and the like.

[0050]

Examples of the alkylsulfinyl group having 1 toc 6
carbon atoms can comprise a methanesulfinyl group and the
like.

Examples of the alkylthio group having 1 to 6 carbon
atoms can comprise a methylthio group and the like.

Examples of the alkylsulfonyl group having 1 to 6
carbon atoms can comprise a methanesulfonyl group and the
like.

[0051]
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Examples of the substituent that may be comprised in
the phenyl group which may be substituted, the pyridyl
group which may be substituted, the imidazolyl group which
may be substituted, the oxazolyl group which may be
substituted, and the thiazolyl group which may be
substituted can comprise a halogen atom, an alkyl group
having 1 to 8 carbon atoms, an alkoxy group having 1 to 8
carbon atoms, an alkyl group having 1 to 8 carbon atoms and
substituted with 1 to 3 halogen atoms, an alkoxy group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, and the like.

[0052]

As the compound represented by the general formula
(BRT), the following compounds are preferable.

(B-1-1)

The compound according to (B-1), in which R!'® and R“F
may be the same or different, and represent a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms, an alkenyl
group having 2 to 8 carbon atoms, an alkoxy group having 1
to 8 carbon atoms, an alkyl group having 1 to 8 carbon
atoms and substituted with 1 to 3 halogen atoms, an alkoxy
group having 1 to 8 carbon atomrs and substituted with 1 to
3 halogen atoms, a halogen atom, a hydroxyl group, a nitro
group, a cyano group, an amino group, a phenyl group which

may be substituted, a pyridyl group which may be
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substituted, or an aralkyl group (the aryl moiety has 6 to
10 carbon atoms, and the alkylene moiety has 1 to 8 carbon
atoms) .
[0053]

(B=1-2)

The compound according to (B-1) or (B-1-1), in which
R and R?F bind together to form a naphthalene ring or a
tetrahydronaphthalene ring together with the benzene ring
to which they bind, and the benzene ring or the cyclohexene
ring constituted by R1E and R2E, bound to each other,
together with the carbon atoms to which R!B and R?F bind may
be substituted with 1 to 4 of the same or different
substituents selected fromwr an alkyl group having 1 to 8
carbon atoms, an alkenyl group having 2 to 8 carbon atoms,
an alkoxy group having 1 to 8 carbon atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, a nitro group, a cyano group, an amino
group, an alkylamino group having 1 to 8§ carbon atoms, a
dialkylamino group having 2 to 8 carbon atoms, an acylamino
group having 2 to 8 carbon atomrs, a carboxyl group, an acyl
group having 2 to 8 carbon atomrs, an alkoxycarbonyl group
(the alkoxy moiety has 1 to 8 carbon atoms), and an aralkyl

group (the aryl moiety has 6 to 10 carbon atoms, and the
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alkylene moiety has 1 to 8 carbon atoms),

(B-1-3)

The compound according to (B-1) or (B-1-1), in which
R® and R?F bind together to form a naphthalene ring
together with the benzene ring to which they bind, and the
benzene ring constituted by R® and R?B, bound to each
other, together with the carbon atoms to which R!®P and R?B
bind may be substituted with 1 to 4 of the same or
different substituents selected from an alkyl group having
1 to 8 carbon atoms, an alkenyl group having 2 to 8 carbon
atoms, an alkoxy group having 1 to 8 carbon atoms, an alkyl
group having 1 to 8 carbon atoms and substituted with 1 to
3 halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, and an amino group.

(B-1-4)

The compound according to (B-1) or (B-1-1), in which
R and R?® bind together to form a naphthalene ring or a
tetrahydronaphthalene ring together with the benzene ring

to which they bind.

[0054]

(B—-1-5)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-4), in which R3 and R* may be the same or

different, and represent a hydrogen atom, an alkyl group
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having 1 to 8 carbon atoms, an alkenyl group having 2 to 8
carbon atoms, an alkoxy group having 1 to 8 carbon atoms,
an alkyl group having 1 to 8 carbon atoms and substituted
with 1 to 3 halogen atoms, an alkoxy group having 1 to 8
carbon atoms and substituted with 1 to 3 halogen atoms, a
halogen atom, a hydroxyl group, a nitro group, a cyano
group, an amino group, or an aralkyl group (the aryl moiety
has 6 to 10 carbon atoms, and the alkylene moiety has 1 to
8 carbon atoms).

(B-1-6)

The compound, the compound according to any one of
(B-1) and (B-1-1) to (B-1-5), in which R3® represents a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms,
or an aralkyl group (the aryl moiety has 6 to 10 carbon
atoms, and the alkylene moiety has 1 to 8 carbon atoms).

(B-1-7)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-6), in which R® represents a hydrogen atom.

(B-1-8)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-7), in which Rf® and R7® may be the same or
different, and represent a hydrogen atom, an alkyl group
having 1 to 8 carbon atoms, an alkoxy group having 1 to 8
carbon atoms, an alkyl group having 1 to 8 carbon atoms and

substituted with 1 to 3 halogen atoms, or an alkoxy group
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having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, or a pharmaceutically acceptable salt
thereof.

(B-1-9)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-8), 1in which R and R7® both represent hydrogen
atoms.
[0055]

(B-1-10)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-9), in which R3E, R?B, RSB, RSB, and R7B are

hydrogen atoms.

[0056]

(B-1-11)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-10), in which XB represents N, YP represents

C(=0), and the double line consisting of the solid line and
the broken line represents a single bond.

(B-1-12)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-11), in which XP represents C, YP represents N,
and the double line consisting of the solid line and the
broken line represents a double bond.

(B-1-13)

The compound according to any one of (B-1) and (B-1-



CA 03174216 2022-9-29

61

1) to (B-1-12), in which 7B represents an oxygen atom.
[0057]

(B-1-14)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-13), in which AB represents a phenyl group or a
pyridyl group that may have 1 to 4 of the same or different
substituents selected fromwm an alkyl group having 1 to 8
carbon atoms, an alkenyl group having 2 to 8 carbon atoms,
an alkoxy group having 1 to 8 carbon atoms, an alkyl group
having 1 to 8 carbon atoms and substituted with 1 to 3
halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, a nitro group, a cyanho group, an amino
group, an alkylamino group having 1 to 8 carbon atoms, a
dialkylamino group having 2 to 8 carbon atoms, an aralkyl
group (the aryl moiety has 6 to 10 carbon atoms, and the
alkylene moiety has 1 to 8 carbon atoms), a phenyl group,
and a pyridyl group as a substituent.

(B-1-15)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-14), in which AP represents a phenyl group that
may have 1 to 4 of the same or different substituents
selected from an alkyl group having 1 to 8 carbon atoms, an
alkenyl group having 2 to 8 carbon atoms, an alkoxy group

having 1 to 8 carbon atoms, an alkyl group having 1 to 8
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carbon atoms and substituted with 1 to 3 halogen atoms, an
alkoxy group having 1 to 8 carbon atoms and substituted
with 1 to 3 halogen atoms, a halogen atom, a hydroxyl
group, a nitro group, a cyano group, and an amino group as

a substituent.

[0058]

(B-1-16)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-15), in which AP represents a phenyl group or a

pyridyl group.

(B-1-17)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-16), in which AB represents an atomic bond.
[0059]

(B-1-18)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-17), 1in which BP represents NHC (=0), NHCONH,
CONH, NHC(=S)NH, NHSO2, SO2NH, or 0SO:.

(B-1-19)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-18), in which BPE represents NHC (=0), NHCONH, or
NHSO:.
[0060]

(B-1-20)

The compound according to any one of (B-1) and (B-1-
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1) to (B-1-19), in which BE represents NHC (=0) or NHSO:z.

(B-1-21)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-20), in which BE represents NHC (=0).

(B-1-22)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-21), in which DB represents an alkylene chain
having 1 to 6 carbon atoms that may have 1 to 4 of the same
or different substituents selected from an alkyl group
having 1 to 8 carbon atoms and an alkyl group having 1 to 8
carbon atoms and substituted with 1 to 3 halogen atoms as a
substituent, and may further have a double bond.

(B-1-23)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-22), in which DB represents an atomic bond.
[0061]

(B-1-24)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-23), in which DP has 1 to 4 of the same or
different substituents selected from an alkyl group having
1 to 8 carbon atoms and an alkenyl group having 2 to 8
carbon atoms as a substituent.

(B-1-25)

The compound according to any one of (B-1) and (B-1-

1) to (B-1-24), 1in which DB has 1 to 4 of the same or
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different substituents selected from an alkyl group having
1 to 3 carbon atoms and an alkenyl group having 2 or 3
carbon atoms as a substituent.

(B-1-26)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-25), in which EPF represents an atomic bond.
[0062]

(B-1-27)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-26), in which GP represents piperazine,
piperidine, morpholine, cyclohexane, benzene, naphthalene,
quinoline, quinoxaline, benzimidazole, thiophene,
imidazole, thiazole, oxazole, indole, benzofuran, pyrrole,
pyridine, or pyrimidine that may have 1 to 4 of the same or
different substituents selected from an alkyl group having
1 to 8 carbon atoms, an alkenyl group having 2 to 8 carbon
atoms, an alkoxy group having 1 to 8 carbon atoms, an alkyl
group having 1 to 8 carbon atoms and substituted with 1 to
3 halogen atoms, an alkoxy group having 1 to 8 carbon atoms
and substituted with 1 to 3 halogen atoms, a halogen atom,
a hydroxyl group, a nitro group, a cyano group, an amino
group, an alkylamino group having 1 to 8 carbon atoms, a
dialkylamino group having 2 to 8 carbon atoms, an acyl
group having 2 to 8 carbon atomrs, a methylenedioxy group, a

carboxyl group, an alkylsulfinyl group having 1 to 6 carbon
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atoms, an alkylthio group having 1 to 6 carbon atoms, and
an alkylsulfonyl group having 1 to 6 carbon atoms as a
substituent.

{(B-1-28)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-27), 1in which GP represents benzene that may
have 1 to 4 of the same or different substituents selected
from an alkyl group having 1 to 8 carbon atoms, an alkenyl
group having 2 to 8 carbon atomrs, an alkoxy group having 1
to 8 carbon atoms, an alkyl group having 1 to 8 carbon
atoms and substituted with 1 to 3 halogen atoms, an alkoxy
group having 1 to 8 carbon atomrs and substituted with 1 to
3 halogen atoms, a halogen atomr, a hydroxyl group, a nitro
group, a cyano group, an amino group, an alkylamino group
having 1 to 8 carbon atoms, a dialkylamino group having 2
to 8 carbon atoms, an acyl group having 2 to 8 carbon
atoms, a methylenedioxy group, a carboxyl group, an
alkylsulfinyl group having 1 to 6 carbon atoms, an
alkylthio group having 1 to 6 carbon atoms, and an
alkylsulfonyl group having 1 to 6 carbon atoms as a
substituent.
[0063]

(B-1-29)

The compound according to any one of (B-1) and (B-1-

1) to (B-1-28), in which GP represents benzene or pyridine
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that may have 1 to 4 of the same or different substituents
selected from an alkyl group having 1 to 8 carbon atoms, an
alkenyl group having 2 to 8 carbon atoms, an alkoxy group
having 1 to 8 carbon atoms, an alkyl group having 1 to 8
carbon atoms and substituted with 1 to 3 halogen atoms, a
halogen atom, a hydroxyl group, a nitro group, an amino
group, a dialkylamino group having 2 to 8 carbon atoms, a
carboxyl group, an alkylsulfinyl group having 1 to 6 carbon
atoms, an alkylthio group having 1 to 6 carbon atoms, and
an alkylsulfonyl group having 1 to 6 carbon atoms as a
substituent.
[0064]

(B-1-30)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-29), in which GP represents benzene that may
have 1 to 4 of the same or different substituents selected
from an alkyl group having 1 to 8 carbon atoms and
substituted with 1 to 3 halogen atoms, a halogen atom, and

a hydroxyl group as a substituent.

[0065]

(B—1-31)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-30), in which wP represents 0.
[0066]

(B-1-32)
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The compound according to any one of (B-1) and (B-1-
1) to (B-1-31), in which AP represents a benzene ring, mb
represents 0, BE represents NHC(=0) or NHSO2, DB represents
an alkyl group having 1 to 3 carbon atoms or an atomic
bond, EB represents an atomic bond, and GP represents
benzene that may have 1 to 4 of the same or different
substituents selected from an alkyl group having 1 to 8
carbon atoms, an alkyl group having 1 to 8 carbon atoms and
substituted with 1 to 3 halogen atoms, a halogen atom, and

a hydroxyl group as a substituent.

[0067]

(B-1-33)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-32), in which AP represents a benzene ring, mb

represents 0, BB represents NHC(=0), DB represents an
atomic bond, EF represents an atomic bond, and GP
represents benzene that may have 1 to 4 of the same or
different substituents selected from an alkyl group having
1 to 8 carbon atoms and substituted with 1 to 3 halogen
atoms, a halogen atom, and a hydroxyl group as a
substituent.

(B-1-34)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-33), in which R!® and R?B bind together to form a

naphthalene ring together with the benzene ring to which
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they bind, R3B, R*B, R, RO&, and R7B represent hydrogen
atoms, XB represents N, YP represents C(=0), the double
line consisting of the solid line and the broken line
represents a single bond, 7B represents an oxygen atom, AP
represents a benzene ring, mP represents 0, BB represents
NHC (=0) or NHSO;, DB represents an alkyl group having 1 to
3 carbon atoms or an atomic bond, EP represents an atomic
bond, and GP represents benzene that may have 1 to 4 of the
same or different substituents selected from an alkyl group
having 1 to 8 carbon atoms, an alkyl group having 1 to 8
carbon atoms and substituted with 1 to 3 halogen atoms, a
halogen atom, and a hydroxyl group as a substituent.

(B-1-35)

The compound according to any one of (B-1) and (B-1-
1) to (B-1-34), in which, in the general formula (BI), RIE
and R“B bind together to form a naphthalene ring together
with the benzene ring to which they bind, R3®, RIE, R58, ROB,
and R’® represent hydrogen atoms, XP represents N, YP
represents C(=0), the double line consisting of the solid
line and the broken line represents a single bond, 7P
represents an oxygen atom, AP represents a benzene ring, mP
represents 0, BE represents NHC(=0), DE represents an
atomic bond, EB represents an atomic bond, and GB
represents benzene that may have 1 to 4 of the same or

different substituents selected from an alkyl group having
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1 to 8 carbon atoms and substituted with 1 to 3 halogen
atoms, a halogen atomr, and a hydroxyl group as a
substituent.
[0068]

As the compound represented the general formula
(BTT), the following compounds are preferable.

(B-2-1)

[Formula 9]

The compound according to (B-2) in which the above
moiety represents a naphthalene ring or a
tetrahydronaphthalene ring that may have 1 to 4 of the same
or different substituents selected from an alkyl group
having 1 to 8 carbon atoms, an alkenyl group having 2 to 8
carbon atoms, an alkoxy group having 1 to 8 carbon atoms,
an alkyl group having 1 to 8 carbon atoms and substituted
with 1 to 3 halogen atoms, an alkoxy group having 1 to 8
carbon atoms and substituted with 1 to 3 halogen atoms, a
halogen atom, a hydroxyl group, a nitro group, a cyano
group, an amino group, an alkylamino group having 1 to 8
carbon atoms, a dialkylamino group having 2 to 8 carbon

atoms, an acylamino group having 2 to 8 carbon atoms, a
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carboxyl group, an acyl group having 2 to 8 carbon atoms,
an alkoxycarbonyl group (the alkoxy moiety has 1 to 8
carbon atoms), and an aralkyl group (the aryl moiety has 6
to 10 carbon atoms, and the alkylene moiety has 1 to 8
carbon atoms) as a substituent.

(B-2-2)

[Formula 10]

The compound according to (B-2) or (B-2-1) in which
the above moiety represents a naphthalene ring that may
have 1 to 4 of the same or different substituents selected
from an alkyl group having 1 to 8 carbon atoms, an alkenyl
group having 2 to 8 carbon atoms, an alkoxy group having 1
to 8 carbon atoms, an alkyl group having 1 to 8 carbon
atoms and substituted with 1 to 3 halogen atoms, an alkoxy
group having 1 to 8 carbon atoms and substituted with 1 to
3 halogen atoms, a halogen atom, a hydroxyl group, and an
amino group as a substituent.

[0069]
(B—2-3)
The compound according to any one of (B-2), (B-2-1),

and (B-2-2) 1in which R3E2 and R*B2 may be the same or
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different, and represent a hydrogen atom, an alkyl group
having 1 to 8 carbon atoms, an alkenyl group having 2 to 8
carbon atoms, an alkoxy group having 1 to 8 carbon atoms,
an alkyl group having 1 to 8 carbon atoms and substituted
with 1 to 3 halogen atoms, an alkoxy group having 1 to 8
carbon atoms and substituted with 1 to 3 halogen atoms, a
halogen atom, a hydroxyl group, a nitro group, a cyano
group, an amin